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I '  ,  I

The A cqu is i t ion  o f  u o to r  H ab i ts .

.w ,.- -  ;.r  ,

The p re s e n t  t h e s i s  i s  based on a study o f  th e

a c q u i s i t i o n  o f  motor h a b i t s  by white r a t s .  The behav iour

o f  the  white  r a t  has been the  s u b je c t  o f  co n s id e rab le  study

and experiment during  the  l a s t  twenty y e a r s .  The f i r s t

i n v e s t i g a t o r  in t h i s  f i e l d  was D i l l a r d  0. Small who began
«

h i s  work in the  academic y e a r  1808-9. He was p r im a r i ly

i n t e r e s t e d  in the a s s o c i a t i v e  p ro c e s s e s ,  bu t  both in h i s

e a r l y  s tudy o f  tho development of young white r a t s ,  and"in

h i s  l a t e r  exper im enta l  work with  o ld e r  r a t s  he took care

to  note the  g en e ra l  c h a r a c t e r i s t i c s  o f  th e  animal. Small

was very much impressed w ith  the  n e c e s s i ty  o f  choosing f o r

h i s  exper im en ta t ion  a c t i v i t i e s  and c o n d i t io n s  which should

be as n a t u r a l  to the  r a t  as p o s s i b l e .  He decided t h a t -

hunger i s  th e  most n a t u r a l  m otive ,  and d igging one o f  the
*

most c h a r a c t e r i s t i c  a c t i v i t i e s .

His f i r s t  s e r i e s  o f  experiments  may be d esc r ib ed  

in  h i s  own words. "The appa ra tus  used was a c u b ic a l  box 

o f  6" dimensions. The s id e s  were o f  wire mesh; tho 

bottom o f  wood t h i c k ,  and top o f  g l a s s .  In the  f ro n t  

s id e  o f  tho bottom vas a hole la rg e  enough to  admit a r a t .

i
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The bottom was r a i s e d  l i "  from tho f l o o r  o f  tho cage by 

s t r i p s  o f  wood on the  s id e s  o f  the  bottom. In experimen

t a t i o n  th e  food was pu t  in s id e  the  box and sawdust was 

banked around the  box to  tho top o f  the  f l o o r ,  completely  

concea l ing  the  en trance  -  ----  The experim ents  were p e r 

formed in the  cages whore the  r a t s  were u s u a l ly  k ep t .  At

the  r e g u la r  time f o r  feed ing  the  box co n ta in in g  the  food
•1

was p laced  in the. cage and banked with  sawdust**. Four 

female r a t s  worked a t  the  box in p a i r s .  The f i r s t  p a i r  

were t r i e d  on t h i r t e e n  su c c e s s iv e  o c c a s io n s ,  and th e  second 

p a i r  on n in e te e n .

Cmall g iv es  a d e t a i l e d  account o f  the  behav iour  

o f  the  r a t s ^ b u t  f o r  the  p r e s e n t  purpose i t  i s  s u f f i c i e n t  to  

s t a t e  h i s  r e s u l t s  summarily. He found t h a t  the  time taken 

to  e n t e r  the  box on s u cc es s iv e  o ccas ions  decreased  very 

r a p id ly  (from 1 h r .  30 n i n s .  to  30 s e c s ,  in 13 t r i a l s )  and 

t h a t  most o f  tho unnecessary  p re l im in a ry  m;Over.onts wore 

e l im in a te d .  Of both p a i r s  o f  r a t s  th e r e  was one which 

d id  a l l  the  work, while  th e  o t h e r  showed l i t t l e  o r  no t e n 

dency to  im i t a t e  him, bu t  merely shared  the  f r u i t  o f  h i s  

la b o u r .

1. American Jo u rn a l  o f  Psychology. Vol. XI, p . 155.
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V In h i s  second group o f  experiments  Small employed 

appa ra tus  s i m i l a r  to  t h a t  a l ready  d esc r ib ed  bu t  in p lace  o f  

d igging  in  o rd e r  to  g e t  in to  tho box, th e  r a t  had to  gnaw 

through paper  which held  a l i t t l e  swing door s h u t .  The 

r a t s  worked in p a i r s  as b e fo re .  The same gene ra l  charac

t e r i s t i c s  o f  the l e a r n in g  p ro c ess  as f o r  the  f i r s t  s e r i e s  

are noted .  But a comparison o f  the  r e s u l t s  b r in g s  ou t  in 

a d d i t io n  a p o in t  which i s  r e l e v a n t  to  the  s u b je c t  o f  the  

p re s e n t  t h e s i s .  This i s  t h a t  u s e l e s s  motor h a b i t s  acqu ired  

in the  f i r s t  s e r i e s  ( e . g . ,  d igging round box) p e r s i s t e d  and 

were e s p e c i a l l y  n o t i c e a b le  when th e  r a t s  were p a r t i c u l a r l y  

hungry o r  e x c i t e d .  Small remarks t h a t  t h i s  p e r s i s t e n c e  

i l l u s t r a t e s  tho thoroughly  autom atic  c h a r a c t e r  o f  motor 

memory.

In the t h i r d  group o f  experim ents  t e s t s  with  

Boxes i; and I I ,w ere  a l t e r n a t e d  i r r e g u l a r l y  with  th e  o b j e c t  

o f  d i s co v e r in g  whether the  r a t s  could d i s c r im in a te  one box 

from the o t h e r .  The r e s u l t s  show t h a t  the  r a t s  vary  in d i 

v id u a l ly  in t h i s  r e s p e c t .  One r a t  d i s c r im in a te d  I. from IL  

p e r f e c t l y ,  and always ac ted a p p r o p r i a t e ly .  Another r a t  

always recognised  Box I ,  but  did not reco g n ise  Box I I .  Two 

o f  the  r a t s  ou t  o f  tho fou r  remained id l e  as in th e  p rev io u s
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groups o f  cxporim ertG . , Small’ s next  s to p  was to  romovo tho 

sp r in g  from the  door o f  Box I I .  so t h a t  when tho r a t  had 

gnawed away th e  l a b e l  he had s t i l l  to  push th e  door open 

f o r  h im se l f .  When the  f i r s t  r a t  found tho door did  not  

open on tho  removal o f  tho  l a b e l  she t r i e d  d igging desu l

t o r i l y ,  running to  poke the  door a t  i n t e r v a l s .  She f i n a l l y  

poked the  door open f a r  enough to  got some b read .  In speak

ing o f  t h i s  behav iour  Small says "That th e  r a t  f o c l s  "why" 

o r  "what" i s  c e r t a i n , t h a t  she th in g s  "why" o r  "what" i s

both  do ub tfu l  and unnecessary^ Crass images v i s u a l ,

o l f a c t o r y ,  m o to r-o rgan ic  c o n d i t io n s  and i n s t i n c t i v e  a c t i v i t y  

a re  a s su re d ly  tho r a i n  e lem ents .  That th e se  e lements  may 

b leach  ou t  and a t t e n u a t e  in to  ideas  i s  not  im p o ss ib le . "  ^

G r a i l ’ s f i f t h  group o f  experiments  was c a r r i e d  ou t  

on fou r  male, oight-week o ld  r a t s .  They were a l l  t e s t e d ^  

t o g e th e r  with Box II* and t h e i r  behav iour  c a r e f u l l y  noted  " 

w ith  tho o b j e c t  o f  b r in g in g  to  l i g h t  i n d iv id u a l  d i f f e r e n c e s .  

During the  f i r s t  n ine  experim ents  Hat A.did a l l  the  work.

Ho was then  removed. For the  next  t h r e e  experiments  B was 

th e  only worker and then  he was removed. Hat C ,d id  a l l

th e  work on the noxt fo u r  occas ions  -  no more t e s t s  e re
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made. Those r e s u l t s  confirm th e  view t h a t  t h e r e  are g ro a t  

i n d iv id u a l  d i f f e r e n c e s ,  and a lso  t h a t  th e  r a t  i s  no t  very 

i m i t a t i v e ,  a l though a n a l l  c o n s id e r s  t h a t  t h e r e  was some 

evidence o f  i m i t a t i o n .  These young, very tame, male r a t s  

were much q u ick e r  than  the  o l d e r  fomales used in  a l l  the  

p re v io u s  experim ents .  I t  i s ,  however, im poss ib le  to  say 

whether t h i s  i s  due to  sex ,  age,  o r  g r o a t e r  tameness.

Another o f  the  r a t s  a c t i v i t i e s  was now chosen f o r  

ex p e r im en ta t io n  — t h a t  o f  running along i n t r i c a t e  p a th s .  

Small had a m in ia tu re  o f  th e  Hampton Court Uaze made in  

wire n e t t i n g .  This  was s e p a ra te d  from th e  r a t ^ ’ cage by 

a g l a s s  door which could be a u to m a t ic a l ly  removed by an 

o b s e rv e r ,  w ithou t  h i s  being  seen by th e  r a t s .  Pood was 

pu t  in the  middle o f  th e  maze, and the  r a t s  were l e f t  w ith  

access  to  the  maze a l l  n ig h t .  The s u b j e c t s  were two young 

m ales ,  3& months o ld .  In h i s  a n a ly s i s  o f  the  r e s u l t s ^ f  

t h i s  s e r i e s  o f  experiments  Small emphasises s e v e ra l  charac

t e r i s t i c s  o f  . the  r a t t '  behav iour  in  mazes. The f i r s t  i s  

the  f o r t u i t o u s n e s s  o f  the  f i r s t  s u c c e s s ,  and th e  i n d e f i n i t e -  

n ess  o f  movement dur ing  th e  f i r s t  two o r  th r e e  a t te m p ts ,  

ülqually c h a r a c t e r i s t i c  i s  the  way in which t h i s  i n i t i a l
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vaguonoss g ives  p lace  to  c e r t a i n t y  and r a p i d i t y  in  th e  

course  o f  th ro e  o r  fou r  t r i a l s .  Onco more th e  ra ts*  

behav iour  showed l i t t l e  o r  no s ign  o f  i m i t a t i o n ,  n e i t h e r  

d id  they appear to  depend on s c e n t .  Small co n s id e r s  t h a t  

t h e i r  behav iour  w ith  regard  to  b l in d  a l lo y s  -  f i r s t  tak ing  

them as a m a t t e r  o f  co u rse ,  then showing " d i s g u s t "  a t  the  

end o f  t h e n , l a t e r  running only  half-way down, and f i n a l l y  

avoid ing  thorn a l t o g e t h e r  -  sug g es ts  c e n t r a l l y  e x c i t e d  sen

s a t i o n  ( im ages) .  All the  o b j e c t i v e  d a ta  p o in t  fo r  Small 

to  the  conc lus ion  t h a t  the  " c e n t r a l  f a c t  in  the  p ro c es s  

seems to  be th e  re c o g n i t io n  by the  r a t s  o f  p a r t i c u l a r  p a r t s  

o f  th e  maze". Vol. X T S , p . 219. In  a no te  on p . 230. Small

r e co rd s  the  f a c t  t h a t  s e v e ra l  r a t s  were t e s t e d  w ith  a maze
»

which had no food in the  c e n t r e .  I t  was found t h a t  they
D

followed ou t  the  course o f  the  maze as p e r so v e r in g ly  as i f  

the  food vfere t h e r e ,  bu t  in  f i v e  o r  s ix  t r i a l s  they made 

l i t t l e  p ro g re s s  in l e a r n in g  the  d i r e c t  course .  He says 

t h a t  as th e r e  was no p l e a s a n t  a s s o c i a t i o n ,  t h e r e  was no th ing  

to  determine th e  b u i ld in g  up o f  t h i s  d e f i n i t e  a s s o c i a t i o n  

t r a i n .

Small concludes h i s  s tudy with  an a t tem pt  to  e v a l 

ua te  the  r o l e  o f  tho d i f f e r e n t  s e n s a t io n s  in  tho l e a rn in g
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p r o c e s s . île c o n s id e r s  smell  com parat ive ly  unimportant  

because in th e  absence o f  a i r  c u r r e n t s  th e  s r e l l  o f  the  

food can he lp  but  l i t t l e  in i t s  l o c a t io n  and th e  r a t s  

very o f t e n  did not  fo l low  t h e i r  own o r  o t h e r  ra ts*  t r a i l s ,  

and oven whon on occas ion  they  d id ,  th ey  would o f t e n  p re 

f e r  an old  t r a i l  to  a now one. In c o n s id e r in g  t h e  r o le  

o f  s i g h t  he was helped by tho  f a c t  t h a t  some o f  h i s  r a t s  

became b l in d  when they had been in a maze only once o r  

tw ice .  Ho found t h a t  th ose  r a t s  l e a r n t  th e  maze as ' 

q u ick ly  3 th e  o th e r s  and had only  s l i g h t l y  more d i f f i 

c u l ty  i n . l e a r n i n g  the  reve rsed  maze

(To f ind  t h a t  t a c tu a l - m o to r  s e n s a t io n s  fu rn i s h  

the  e s s e n t i a l  d a ta  f o r  the  r e c o g n i t io n  and d i s c r im in a t io n  

fundamental to  the  l e a r n in g  o f  th e  mazes was no doubt an 

unexpected d iscovery .

The work o f  t h i s  p io n e e r  in  r a t  psychology s u f 

f e r s  from f a u l t s  in techn ique  which w i l l  be mentioned in 

connec tion  with th e  work o f  h i s  s u c c e s s o r s , bu t  in s p i t e  

o f  th ese  f a u l t s  i t  i s  extremely v a lu a b le ,  both  as sugges t

ing methods and app a ra tu s  which have s in c e  been f r u i t f u l l y  

ap p l ied  in many o t h e r  f i e l d s ,  and as g iv ing  an i n s i g h t  

in to  r a t  behav iour  which i s  in i t s e l f  an a c q u i s i t i o n  to
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comparative psychology.

The noxt im portan t  re se a rc h  upon maze running by 

white r a t s  was c a r r i e d  ou t  by J . B. ITatson in the  Chicago 

Laboratory during  1905—6. ^ He sought to  d is co v e r  th e  

r o l e  o f  k i n a e s t h o t i c  and o rg an ic  s e n s a t io n s  in the  r e a c t io n  

o f  tho r a t  to  tho  maze. He cons idered  t h a t  t h i s  could be 

done only n e g a t iv e ly ,  i . e . , by e l im in a t in g  the  o t h e r  s en se s .  

He c r i t i c i s e s  e m a i l ’ s r e p o r t  on the  b l in d  r a t s  on the  score  

t h a t  i t  i s  im possib le  to  a s c e r t a i n  e x a c t ly  when a r a t  be

comes b l i n d .  Watson used a maze d i f f e r i n g  from S n a i l ’ s in 

s i z e  o n ly ,  but he made im portan t  improvements in  tech n iq u e .  

His mazes ' 'ore o f  wood in s te a d  o f  wire n e t t i n g ,  th u s  shu t

t i n g  o f f  any p o s s i b i l i t y  o f  tho  r a t  see ing  from one passage 

to  ano the r .  He never pu t  in more than  one r a t  a t  a t im e.  

His g r e a t e s t  improvement on Small’ s method, however, was 

tak in g  the  r a t  ou t  when i t  had had i t s  food in s te a d  o f  

le a v in g  i t  to  run. the  maze a l l  n ig h t .  T h is  enab le s  Ja tson  

to  gain  a complete p i c t u r e  o f  the  r a t ’ s l e a r n i n g , whereas 

in  S n a i l ’ s work a g ro a t  dea l  must have taken p la c e  a t  n i g h t ,  

when the  animal was unobserved. \7atson pu t  broad and milk 

and choose in th e  middle o f  the  maze. He timed the  animal

1. P sy ch o lo g ica l  Review (American) Sun l o r o n t  Vol. V II I .
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from i t s  on tranco  to  i t s  a r r i v a l  a t  tho food. V/hon the  

r a t  had ea ten  a l i t t l e ,  he took i t  o u t ,  and a f t e r  a for/ 

m inutes  l e t  i t  run the  maze over  aga in .  Ho l e t  i t  r e p e a t  

i t s  p e r fo m a n c e  in  t h i s  way from fou r  to s ix  t im es  each day. 

As Small decided t h a t  the  r a t s  d id no t  r e ly  upon t r a c k in g  

by smell  in o rd e r  to l e a r n  th e  maze, %atson did not  a t tem pt 

to  r u l e  out the  p o s s i b i l i t y .  All Watson’ a animals were 

very tame, and ho l e t  them o a t  t h e i r  food in the  middle o f  

th e  maze fo r  a week be fo re  beg inn ing  h i s  t e a t s ,  to  p rec lude  

e r r o r  a r i s i n g  from emotional  d i s tu rb a n c e .

The experiments  were planned to  a f fo rd  a compari

son between the  p e r fo m a n c e  o f  r a t s  depr ived  o f  d i f f e r e n t  

sen ses  and the  performance o f  normal r a t s .  The f i r s t  s e r i e s  

was c a r r i e d  ou t  on four  males a y ea r  o ld .  I t  showed the  ,  ̂

sane main c h a r a c t e r i s t i c s  o f  th e  l e a r n in g  p ro c es s  as Small 

had recorded .  Carr  with whom batson  was working then 

t r a i n e d  f iv e  r a t s  and whcn^they wore p r o f i c i e n t  ho t e s t e d  

them in tho dark.  Pour of  th e  f i v e  r a t s  made th e  t r i p s  in 

th e  dark in an a b s o lu te ly  s h o r t e r  t i n e ,  while the  remaining 

r a t  did approximately  as well  as he did in  th e  l i g h t ,  Vfatson 

p o in t s  out  th a t  t h i s  method i s  open to  two o b j e c t i o n s .  In 

tho f i r s t  p lace  ad a p ta t io n  o f  the  eyes to  d a r k n e s s . i s  no t



10 .

p ro c lu d o d , and in  tho  sec o n d , th e  most t h a t  i t  can prove

i s  t h a t  once tho  naze i a  l e a r a o d ,  i t  can bo run vrithout
endeavour to

v i s u a l  c u e s . The n ex t  s t e p  was t h e r e f o r e  to^nake th e  

r a t  l e a r n  the  naze in d a rkn ess .  The r e c o rd s  f o r  th e  ■? 

r a t s  which had to  l e a r n  th e  naze in th e  dark a re  a c t u a l l y  

‘s u p e r i o r  to  th o se  fo r  d a y l i g h t  l e a r n in g .  As th e s e  r e 

s u l t s  favoured S n a i l ’ s co nc lu s io n  t h a t  t a c t u a l  k i n a e s t h o t i c  

s e n s a t i o n s  are  th e  most im p o r ta n t ,  Watson and C arr  t r i e d  

to  i n c r e a s e  th e  v iv id n e s s  o f  th o se  by p l a c in g  o b s t r u c t i o n s  

th rough  which tho  r a t  had to  squeeze ,  a t  each t u r n .  The 

r e s u l t s  a re  no t  so good, bu t  as Watson p o i n t s  o u t ,  th e  

method i s  open to  o b j e c t i o n  —  th e  a c tu a l  sc ram bling  th rou gh  

t a k e s  time and v o t y  p robab ly  f r i g h t e n s  th e  r a t .

From the  work he had done up to  t h i s  p o i n t ,  Watson 

was convinced t h a t  h i s  problem could be so lved  s a t i s f a c 

t o r i l y  only by e l im in a t in g  the a c t i v i t y  o f  the  v a r io u s  sense  

o rgans  e i t h e r  by s e c t i o n  o r  a n a e s t h e t i s a t i o n .  His f i r s t  

exper im en ts  we re  made upon fo u r  male raj^s whose e y e b a l l s  

were com plete ly  removed. He r e p o r t s  t h a t  t h e r e  were no 

shock e f f e c t s  and t h a t  f o r t y - e i g h t  hours  a f t e r  th e  opera

t i o n ,  the  anim als  wore " a b s o lu te ly  normal. ’’ He succeeded 

a l s o  in  removing th e  o l f a c t o r y  l o b e s ,  and in r e n d e r in g  the
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r a t  i n s e n s i t i v e  to  sound by d e s t ro y in g  th e  drum o f  th e  o a r ,  

and b reak ing  up th e  chain  formed by th e  bones o f  th e  middle 

o a r ,  the  o a r  being  then  f i l l e d  with  p a r a f f i n  wax. The 

r e c o rd s  o f  th o se  r a t s  f o r  l e a r n in g  mazes arc  n o m a l .  Watson 

i s  th u s  led  to th e  con c lu s io n  t h a t  none o f  th o se  sen se s  — 

s i g h t ,  h e a r in g ,  sm ell  — a f f o r d s  e x c lu s iv e ly  th e  e s s e n t i a l  

c lu e s  in  tho l e a r n in g  p ro c e s s .

W atson 's  nex t .p rob lem  vas to  d i s c o v e r  th e  p a r t  

p layed  by the v a r io u s  cu taneous  e lem ents  in  th e  form ation  

o f  tho maze a s s o c i a t i o n s .  The c o n s ta n t  movement o f  th e  

v i b r i s s a o  su g g e s t s  t h a t  they  p lay  an im p or tan t  p a r t  in  

o r i e n t a t i o n .  To t o s t  t h e i r  importance Watson cu t  o f f  the  

v i b r i s s a o  o f  th e  b l i n d ,  d e a f ,  anosmic and normal r a t s .

His r e s u l t s  shovr t h a t  the  l o s s  o f  th e  v i b r i s s a e  has no 

permanent e f f e c t  on th e  ra ts*  a b i l i t y  to  run th e  maze. 

F u r th e r  incomplete  exper im en ts  c a r r i e d  ou t  by Watson sug

g e s t  t h a t  tho r a t  in  no way uses  h i s  cu taneous  s e n s a t i o n s  

as a b a s i c  f o r  s en s in g  the  c o r r e c t  t u r n s  in th e  maze from 

th e  i n c o r r e c t .

7'atson concluded h i s  i n v e s t i g a t i o n  w ith  a s tudy 

o f  the  e f f e c t  o f  changing th e  a b s o lu te  p o s i t i o n  o f  th e  

maze. His r e s u l t s  are  no t  com ple te ,  bu t  as f a r  as they  go,
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they  show t h a t  r o t a t i o n  o f  tho maze docs confuse tho 

r a t s ,  and th a t  r o t a t i o n  through an anglo o f  90^ has more • 

e f f e c t  than through 180^. Ho i s  i n c l i n e d  to  a t t r i b u t e  

"a sense  o f  o r i e n t a t i o n "  to  tho  r a t .

Watson’ s r e s u l t s  a l l  tend  to  confirm: Sm all’ s 

co n c lu s io n .  That i s  to  say they  fav ou r  th e  view t h a t  

none o f  the  e x t r a - o r g a n i c  c lu e s  i s  e s s e n t i a l  to  tho  r a t  in 

runn ing  the  maze, and from the  n o j a t i v e  ev idence on t h i s  

s u b j e c t  witson p a s se s  to the  h y p o th e s i s  t h a t  th e  r a t  de

pends on o rg a n ic  and k i n a o s t h e t i c  s e n s a t i o n s .  In  o r d e r  

Lo t o s t  t h i s  « a tson  performed an o th e r  s e r i e s  o f  exper im ents  

in which, a f t e r  the  r a t  had l e a r n t  a maze, some o f  th e  

p assag es  were leng thened  and o t h e r s  sh o r te n e d .  He r e p o r t s  

t h a t  t h i s  caused p r e c i s e l y  such d i s tu r b a n c e s  as would be 

expec ted  i f  the  k i n a e s t h e t i c  s e n s a t io n s  a re  th e  fundamental 

ones .  I f  a passage  i s  made s h o r t e r  than  b e f o r e ,  th e  r a t  

runs a g a in s t  44re end oven though t h i s  would appear  to  be 

" in  p l a i n  s i g h t . "  I f  a passage  i s  made lo n g e r ,  th e  r a t  

t r i e s  to  tu rn  when i t  has gone tho  u su a l  d i s t a n c e ;  i t  th u s  

runs  a g a in s t  the  s id e  w a l l s .  I f  a b l in d  passage  now opens 

a t  a d i s t a n c e  co r respond ing  to  t h a t  o f  a former c o r r e c t  

t u r n ,  the  r a t  runs  in to  tho  b l in d  p assag e .  A f te r  many
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t r i a l s  in the .  a l t e r e d  r.azs tho r a t  f i n a l l y  l e a r n s  to  run 

through  i t  as r e a d i l y  and c o r r e c t l y  as b e fo re .  This 

r e s u l t  i s  reached a f t e r  many ex p e r ie n c e s  o f  runn ing  i n to  

ends ,  "nosing" along s id e  w a l l s , t r y i n g  to  tu rn  where 

th e r e  i s  no passage  way and th e  l i k e .  ^

Vi’a t s o n ' s  problem was worked upon l a t e r  by 

F lorence  Richardson in  th e  Chicago L abora to ry .  Her aim 

was to d i s c o v e r  how much the  guidance from v i s io n  and. 

o l f a c t i o n  may a s s i s t  the  f u n c t io n in g  o f  k i n a e s t h e t i c  and 

o rg a n ic  p ro c e s s e s  in  the  l e a r n in g  o f  a type  o f  problem 

co re  com plica ted  than  the  maze. " The oxpcr im cntor*s  

g e n e ra l  techn ique  resembled . .atson*s and need n o t ,  t h e r e 

f o r e ,  be f u r t h e r  d e s c r ib e d .  The problems she employed 

were fo u r  p u zz le  boxes. The f i r s t  was s i m i l a r  to  Sm all’ s 

o r i g i n a l  sawdust p uzz le  box. The work o f  t h r e e  groups o f  

white  r a t s  was s t u d i e d .  The f i r s t  group c o n s i s t e d  o f  

fo u r  male and fo u r  female normal r a t s ;  the  second o f  fo u r
f

male and f iv e  female b l in d  r a t s ,  and th e  t h i r d  o f  f iv e  

anosmic male r a t s .  Richardson averages  th e s e  groups

1. J o u rn a l  o f  Comparative Neurology & Psychology,
Vol. XVIII.

2 . P s y ch o lo g ica l  Review (American),  îvlonograph Supplement,
Vol. X I I .
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ro g a rd lo s s  o f  sex d i f f e re n c e s^  and th e  curves  so o b ta in ed  

show th e  b l i n d  r a t s  to  be on th e  whole s low er  than  th e  

anosmic, and th o se  l a t t e r  s l i g h t l y  s low er  than  th e  normal. 

I t  i s  p o s s i b l e  t h a t  th e  s n a i l  d i f f e r e n c e s  observed depend 

on the  v a ry in g  p ro p o r t io n  o f  c a l e s  to  fer .a los  and o t h e r  

i r r e l e v a n t  c h a r a c t e r i s t i c s  o f  th e  t h r e e  groups.  As, how

e v e r ,  bo th  the  anosnic  and th e  b l i n d  r a t s  show nuch l e s s  

u n i fo rm i ty  from day to  day than  th e  norr.a l  r a t s  i t  seens  

very  p o s s i b l e  t h a t  t h i s  i s  due to  t h e i r  abn o rm a li ty .

The second pu zz le  box c o n s i s t e d  o f  a w ire  nosh 

box 30 X 20 X 15 c n . , tho  door o f  which was fa s te n e d  by a 

l a t c h  on the  i n s i d e .  This  l a t c h  was c o n t r o l l e d  by a cord 

which passed  up through th e  ro o f  o f  tho  box, over  to  th e  

f u r t h e r  s ide  and was a t t a c h e d  to  an i n c l i n e d  p lan e  (15^)*
on th e  f l o o r  11 cns.  'from th e  s id e  o f  th e  box. 3 ie n  th e  

r a t  s topped on th e  p lane  th e  l a t c h  was p u l l e d  up, and th e  

door opened inwards.  Only th e  b l in d  and th e  n o m a l  r a t s  

were t e s t e d  w ith  t h i s  a p p a ra tu s .  All th e  anosn ic  had d ied  

o r  were too abnormal. The b l i n d  r a t s  took lo n g e r  than  th e  

th e  normal, b u t  tho r e s u l t s  are open to  th e  saco o b j e c t i o n  

as tho f o r c e r  — th e  groups compared are  no t  s u f f i c i e n t l y  

a l i k e .
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The t h i r d  p u zz le  box was fa s te n e d  by a l a t c h  which  ̂

th e  r a t  had to  r a i s e  w ith  e i t h e r  i t s  t e e t h ,  snout  o r  claws.

The l a t c h  was rubbed with  cream cheese a t  th e  beg inn ing  o f  

the  t r i a l s  in  o rd e r  to  a t t r a c t  th e  r a t s ’ a t t e n t i o n .  The 

b l i n d  r a t s  took much lo n g e r  over  t h i s  problem than  th e  nor

mal. This again  nay be p a r t l y  due to  th e  g r e a t e r  p ropor

t i o n  o f  females  in t h e i r ,  number o r  to  a s p e c i a l  c h a r a c t e r

o f  t h i s  box — th e  door in s p r in g in g  back was l i a b l e  to  h i t
%

the  r a t , i f  ho did not  s tand  v e i l  to  th e  l e f t .  The b l i n d

r a t s  showed much g r e a t e r  em otional  ex c i tem en t  when t h i s

happened than did the  normal.

Richardson d i s c u s s e s  th e  r e s u l t s  f o r  th e s e  t h r e e
»

problems in some d e t a i l  and concludes t h a t  they do no t  

a f fo rd  unambiguous ev idence f o r  th e  r o l e  of^ sm ell  o r  v i s i o n  

in  tho  l e a r n in g  p ro c o ss .  She emphasises the  importance o f  

impulses  fu rn ish e d  by th e  sense  o f  touch .  With reg a rd  

to  k i n a e s t h e t i c  s o n s a t io n s  she says  "The r o l e  o f  k in a e s 

t h e t i c  impulses  in th e  e a r l y  p ro c e s s e s  o f  l e a r n in g  p ro bab ly  

v a r i e s  in  in v e r se  p ro p o r t io n  to  tho degree in  which th e  

movemonts must bo adapted to  a d e f i n i t e  l o c a l i t y .  L a t e r  

in  the  p ro c o s s ,  as th e  movement becomes more o r  l e s s  au to 

m atic  the k i n a e s t h e t i c  and a l l i e d  impulses seem to  assume
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f i r s t  importance as tho  moans o f  c o n t r o l .

R ichardson’ s f o u r th  problem invo lved  jumping from- 

one sm all  p la t fo rm  to  a n o th e r  in a h o r i z o n t a l  d i r e c t i o n .

She t r a i n e d  tho  animals  to  do t h i s  by beg inn ing  w ith  a v e ry  

s h o r t  d i s t a n c e  and coaxing them a c ro s s  w ith  a m orse l  o f  

food. Then she g ra d u a l ly  in c re a se d  th e  d i s t a n c e  to  2 2 ” i

and even more. In th e s e  t e s t s  the  b l i n d  r a t s  showed narked 

in c a p a c i ty  fo r  the  g r o a t e r  .d i s t a n c e s  bu t  l e a rn e d  to  jump 11" 

and even in  one case 15". Only t?ro anosmic animals  wore 

t e s t e d .  One o f  them f a i l e d  u t t e r l y ,  bu t  th e  o t h e r  was in  

no way i n f e r i o r  to  normal r a t s .  The r e s u l t s  she o b ta in e d  

by vary ing  the  p o s i t i o n  and d i s t a n c e  o f  th e  second p la t fo rm  

led  Richardson to  assume t h a t  th e  r a t ’ s v i s i o n  g iv es  i t  

in fo rm a t io n  as to  th e  d i r e c t i o n  bu t  no t  as to  th e  d i s t a n c e  

o f  a s t im u lu s .  As she h e r s e l f  s a y s ,  however, th e  t e s t s  

wore n o t  s u f f i c i e n t l y  numerous o r  c l e a r  c u t  to  w ar ran t  a 

co n c lu s io n .

The n ex t  p o in t  r a i s e d  by Richardson i s  e n t i r e l y  

new. She found when t r a i n i n g  two female r a t s  to  so lv e  

problem I . ( s a w d u s t  puzz le  box) t h a t  t h e i r  t ime r e c o rd s  were 

lov/er than  normal. T h ink ing  t h a t  t h i s  lower time might be

1. P s y c h o lo g ic a l  Review (American) Lionograph Supplement,
Vol. X II ,  p . 69.
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tha raault o f  th o ir  havirc proviounly loam ed tho Haiiptoji 

Court Kiao. ah* conparod th a ir  ro«ults tflth thoeo o f o ight 

untrained rata. 2Ua avorago tin o  pocurds o f tho trained  

wora boiotf tho K iniaal raoords o f tho untrainod. This lod  

hor to lo t  untrained r a t i attonpt tho second and third  

probloc, box to afford a comparison with tho trained ocas 

which had lo a m t them previously . Zha r s s u lts  laay bast ba 

Sivon in hichardaoc's own words. "Tho coapariaon o f tha 

t lc .9 rocorda and o f tha loam ir.û curvos of oich 2«>up o f  

untrainod rats wltlv a trained croup corroapocding in ago, 

v a r ie ty , and condition (nom al or d o factive) shows th at in

every Instanco ----  -  tho trained anInals made unifornly

aottar rocorda than tha corresponding groups o f untrainod 

r a t a . "  ̂ hichardson saoka to account fer  th is  by sup

posing that neurological and ph ysio log ica l changes occur 

both in tho CO tor and in tho sensory syator.; chacgos in 

virtue o f which the stimulus i s  core .inters* and th« actiV' 

tty  core ic r e d ia to , and bettor co—ordicalcd . ~ She 

considers also that tho greater oco tloca l disturbance in 
the untrained r a t , partly accounts for i t s  in fe r io r ity .

In 1911 Oogarduo and Henke carried out a sc r ie s  o f  sjtpori- 

menta to detarr in* tho function o f the tactu a l sen satlcn s

1. ibid,  p.m .
3. ib id , p .115.
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o f  tho white  r a t  and "to  a s c e r t a i n  tho e f f e c t  o f  tho running 

o f  p re v io u s  mazes upon the  l e a r n in g  o f  subsequen t  a l t e r a 

t i o n s  o f  the  o r i g i n a l  nazo by opening and c lo s in g  d e f i n i t e  

pa thw ays ."  J o u rn a l  o f  Animal Behaviour,  Vol. I ,  p . 125.

They designed  the  maze which i s  named E in th e  p r e s e n t  work, 

(see  Pig .  3 ) .  Prom th e  r e s u l t s  o f  opening and s h u t t i n g  

d i f f e r e n t  p assag es  a f t e r  th e  maze had been le a rn e d  in  i t s  

o r i g i n a l  form, they conclude t h a t  p re v io u s  l e a r n in g  is^ 

advantagoous o r  d i s a d v a n ta g e o u s ^ o  c i rc u m s ta n c e s ,  bu t  t h a t  

on tho whole th e  d i sad v an tag e s  o f  th e  o ld  h a b i t s  r a t h e r  

overshadow t h e i r  advan tages .  The a n a ly s i s  o f  th e  r e s u l t s  

i s  i n t e r e s t i n g  as showing how a l t e r a t i o n s  in  d i f f e r e n t  

p a r t s  o f  the  course  have d i f f e r e n t  e f f e c t s .  An a l t e r a t i o n  

n e a r  th e  beg inn ing  i s  much l e s s  u p s e t t i n g  to  the  r a t  than  

one f u r t h e r  on, and a l t e r a t i o n s  which invo lve  e n t ry  i n to  

former b l in d  a l l o y s  p r e s e n t  g r e a t e r  d i f f i c u l t y  than  th o se  

which invo lve  a s h o r t  c i r c u i t .

During th e  l a s t  ton y e a r s  t h e r e  have been s e v e r a l  

o t h e r  s t u d i o s  o f  r a t  b ehav iou r  in th e  maze, b u t  thoy have 

boon concerned c h i e f l y  w ith  th e  s t a t i s t i c a l  a sp e c t  o f  tho  

s u b j e c t  and arc  no t  t h e r e f o r e  very r e l e v a n t  to  t h e  p r e s e n t  

s tu d y .  The only  one ^h ich  b e a r s  upon i t  d i r e c t l y  i s  t h a t
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d e s c r ib e d  in the  "P sy cho log ica l  S tu d ie s  from th e  Bedford 

College L a b o r a t o r y . ” The o b j e c t  o f  t h i s  r e s e a rc h  vas to  

s tudy  l e a r n in g  and r e l e a r n i n g  in  mice a n d ' r a t s , The 

r e s u lu s  showed i n c i d e n t a l l y  t h a t  animals which are  p ra c 

t i s e d  l e a r n  to  so lve  a new problem more q u ick ly  than  do 

animals  which are u n p r a c t i s e d .  Another s tudy which has 

boon p u b l i sh e d  more r e c e n t ly  than  t h i s a p p e a r s  a t  f i r s t  

s i g h t  to  come to  a c o n t r a d ic to r y  c o n c lu s io n .  w a i te r  S.

Hunter in  an a r t i c l e  "The I n t e r f e r e n c e  of  Auditory H ab i ts#
in  the  .vhitc Rat" concludes  t h a t  "h a b i t  i n t e r f e r e n c e  

o ccu rs  in  th e  white  r a t  between a f i r s t  h a b i t  and the  f o r 

mation o f  a second o n e . ” ^ This r e s u l t ,  however, i s  no t  

n e c e s s a r i l y  in  c o n f l i c t  w ith  the  o t h e r s  which have been 

quoted because P r o f e s s o r  H un te r ’ s problem was o f  a very 

s p e c i a l  c h a r a c t e r .  The f i r s t  h a b i t  which h i s  r a t s  had to  

l e a r n  was to  go to th e  r i g h t  f o r  h and c laps ,  to  th e  l e f t  f o r  

s i l e n c e .  When they had l e a r n t  t h i s ,  they had to  ac q u ire  

c o n t r a d i c to r y  h a b i t s  such as tu r n in g  to  th e  l e f t  f o r  tu n in g  

fo rk .  I t  i s  obvious t h a t  problems such as t h i s ,  which 

in v o lv es  a t t a c h in g  a c e r t a i n  meaning to  a c e r t a i n  s t im u lu s ,  

then l e a r n in g  to  a t t a c h  the very r e v e r s e  s i g n i f i c a n c e  to  i t .

1. J o u rn a l  o f  Animal Behaviour,  Vol. V I I ,
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are  no t  on a l e v o l  w ith  the  o rd in a ry  a c q u i s i t i o n  o f  motor 

h a b i t s .  In f a c t  i t  scons q u e s t io n a b le  vrhothor th e  t o m  

" h a b i t "  should bo onployod a t  a l l  in  such a case as t h i s .  

The torn. Hunter uses  -  "Auditory H abit"  -  c e r t a i n l y  c a l l s  

f o r  e x p la n a t io n .  The r a t  did not  f o m  a h a b i t  o f  going 

any one way, he l o a m t  which way he ought to  go when he 

re c e iv e d  a s p e c i f i c  s t im u lu s .  The problem i s  one o f  the  

acquirem ent o f  meaning. The r e s u l t s  o f  H u n te r ’ s f i r s t  

group o f  exp e r im en ts ,  which show t h a t  th e  r a t  did l e a r n  to  

a t t a c h  meaning to  the  a l t o r n a t i v o  s i g n s ,  are  ex trem ely  

i n t e r e s t i n g .



Gtatomont o f  Problem,

The r e s u l t s  o f  th e  s t u d i e s  v;hich have been des

c r ib e d  in the  l a s t  s e c t i o n  show t h a t  the  r a t ' s  a c q u i s i t i o n  

o f  motor h a b i t s  i s  a com plica ted  p ro c e s s .  The work o f  

Small and Watson in d ic a te d  t h a t  the  r a t  i s  no t  dependent 

on any one group o f  e x t r a - o r g a n i c  c l u e s ,  and t h a t  when he 

has l e a rn e d  the  maze he may be independent  o f  a l l  o f  th e n .  

Prom t h i s ,  Watson proceeded to  p i c t u r e  th e  r a t ' s  l e a r n in g  

as a very  mechanical  p ro c e s s .  He seems to  imagine t h a t  

th e  r i g h t  pa th  i s  g ra d u a l ly  acqu ired  by th e  r a t  as a r e s u l t  

o f  th e  h indrance  encoun te red  in  th e  b l in d  a l l e y s .  For 

Watson a p r a c t i s e d  r a t  runs i t s  maze much as a r i v e r  runs  

i t s  co u rse ,  only t h a t  i f  th e  bed o f  a r i v e r  a l t e r s ,  th e  

r i v e r  a u to m a t i c a l ly  a l t e r s  a l s o ,  whereas i f  the  maze i s  

a l t e r e d  th e  r a t  i s  so governed by h i s  p a s t  h i s t o r y ,  t h a t  

he bumps in to  th e  w a l l s .  The r e s u l t s  o f  o t h e r  e x p e r i 

m en te rs  do n o t  a l l  confirm t h i s  viow. S m a l l ' s  d o «  n o t 

on the  whole, a l though  they  show t h a t  r a t s  which were 

l e a r n in g  puzz le -bo x es  tended to  c a r ry  over  movements from 

one box to  the  n e x t ,  and to  p e r s i s t  in  them a l though  they  

wore q u i t e  u s e l e s s .  Small m en t ions ,  however, t h a t  they
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p e r s i s t e d  in  t h i s  way c h i e f l y  when they  were very hungry 

o r  e x c i t e d ,  and ho m entions  an o th e r  f a c t  which c o n f l i c t s  

w ith  the  view o f  th e s e  motor h a b i t s  as e n t i r e l y  au tom at ic ,  

Vihon he l e t  some o f  h i s  r a t s  run in a maze vrhich had no 

food a t  th e  end they  p e r se v e re d  in  fo l lo w in g  ou t  the  

course  o f  the  maze, bu t  in s e v e r a l  t r i a l s  they  made l i t t l e  

p ro g re s s  in  l e a r n in g  the  d i r e c t  c o u r s e . Watson i n c l i n o s  

to  th e  view t h a t  th e  r a t s  b ehav iou r  in  th e  r a z e  i s  very 

au tom atic  because when th e  a l l e y s  were a l t e r e d  the r a t s  

bumped in to  th e  w a l ls  o r  t r i e d  to  tu rn  where t h e r e  was no 

opening .  \iatson did no t  a t tem pt  to  remove th e  ra ts*

t r a c k s  from the  maze i t  i s  p o s s i b l e  t h a t  the  bumping, e t c . ,  

which he r e p o r t s  was due to  the  r a t s * t r y i n g  to  fo l low  t h e i r  

own t r a i l .

The work o f  Bogardus and Henke, showing the  e f f e c t  

o f  a l t e r i n g  a maze which the  r a t s  have l e a r n e d ,  appears  to  

su p p o r t  the  viow t h a t  the  a c q u i s i t i o n  o f  motor h a b i t s  i s  

very  au tom at ic .  T h e i r  c o n c lu s io n s ,  however, a rc  opon to  

q u e s t io n .  In th e  f i r s t  p l a c e ,  as in  th e  caso o f  Tatson*8 

m o d i f i c a t io n  o f  the  maze, th e  r a t s  may have been h indered  

by old  t r a i l p .  In the  second p lace  Bogardus and Henke used 

no c o n t ro l  r a t s .  There i s  no th in g  to  show whether th e  r a t s
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l e a rn e d  th e  m odif ied  maze more s lowly than  u n p ra c t i s e d  r a t s .  

There i s  t h e r e f o r e  no c r i t e r i o n  o f  whether th e  o ld  h a b i t s  

i n t e r f e r e d  with  the  form ation  o f  new ones .  In a d d i t io n  to  

th o se  o b j e c t i o n s  t h e r e  i s  the  f a c t  t h a t  they  give th e  reco rd  

o f  only  one r a t ,  and t h a t  a b l in d  one. On the  o t h e r  hand 

R ic h a rd s o n 's  work and the  work from the  Bedford College 

Laboratory  shows, t h a t  i n s te a d  o f  the  r a t s  being h indered  

by o ld  h a b i t s ,  they  improve in  l e a r n in g  from one maze to  th e  

n e x t .  I n c i d e n t a l l y ,  i t  may be mentioned t h a t  t h i s  r e s u l t  

ag rees  with  what Yorkos found in th e  case o f  h i s  dancing 

mice.

Those who have w r i t t e n  about th e  work on r a t s  have 

accep ted  B a t s o n 's  view. Thus in h e r  book **î;ind in  Animals** 

Smith m a in ta in s  t h a t  the  maze h a b i t s  o f  r a t s  are au tom atic  

in  c h a r a c t e r  and t h a t " r a t s  do no t  l e a r n  mazes w ith  any 

g r e a t e r  f a c i l i t y  a f t e r  having had ex p e r ien ce  in p re v io u s  

mazes,** p . 41. In an o th e r  p la c e  she says  "The acquirem ent 

o f  m o d i f i c a t io n  in  the  form o f  a h a b i t  appears  t o  re n d e r  

th e  e s ta b l i s h m e n t  o f  subsequent  m o d i f i c a t io n  o f  a s i m i l a r  

c h a r a c t e r  more d i f f i c u l t , "  p . 46.

In view o f  t h i s  c o n f l i c t  o f  op in ion  i t  seemed 

d e s i r a b l e  to  i n v e s t i g a t e  the  n a tu re  o f  th e  a c q u i s i t i o n  o f  a
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s e r i e s  o f  motor h a b i t s  by r a t s .  To t h i s  end tho o x p e r i -  

monts which are  to be d e sc r ib ed  were p lann ed ,  T h o ir  aim 

was to  t e s t  th e  m a t t e r  o f  f a c t  -  whether r a t s  l e a r n  to  j 

so lv e  a problem more e a s i l y  f o r  having l e a r n e d  to  so lv e  

a s i m i l a r  one — and to  le a d  i f  p o s s ib l e  t o  an a n a l y s i s  

o f  the  f a c t o r s  invo lved .



LW" siT
;L

!■•';■ r . - 1,,̂  ,.

A. b iim d . Adty .
O. Decf'^
E.P. f a  f^tL PI u^. 

M. Ht THC.



D o a cr ip t io n  o f  Method.

Mazos -roro choson f o r  th e  p r e s e n t  s tudy  because

th e  kind o f  a c t i v i t y  ;?hich they  invo lve  i s  p e r f e c t l y  n a tu 

r a l  to  the  r a t .  This i s  i l l u s t r a t e d  in  an a r t i c l e  by 

E rn e s t  Seton Thompson on the  ''Kangaroo R a t . "  In i t  he 

g iv e s  a drawing o f  th e  maze, which one o f  t h e s e  l i t t l e  

c r e a t u r e s  had tu n n e l le d  f o r  h im s e l f .  (P ig .  l ) .  The p lan  

might w ell  serve  as a su g g es t io n  fo r  a s imple maze. '

Mazes, as problems, have th e  a d d i t i o n a l  advantage t h a t  they  

admit o f  e n d le s s  v a r i e t y  w i thou t  n e c e s s a r i l y  in v o lv in g  any 

k ind  o f  f r e s h  a c t i v i t y .  'Thereas i t  i s  d i f f i c u l t  to  make 

a s e r i e s  o f  puzz le  bozos o f  even approx im ate ly  equa l  d i f f i 

c u l t y .

The o r i g i n a l  p lan  o f  experiment was to  use p a i r s

o f  n a z e s ,  to  l e t  one r a t  l e a r n  one of  th o se  and then  to
c o n t ro l

t o s t  him and an u n p r a c t i s o d ^ r a t  in the o t h e r .  While th e  

f i r s t  r a t  was l e a r n in g  h i s  maze the  c o n t r o l  r a t  was taken  

o u t  o f  h i s  cage every day and made to  f ind  h i s  food in  

d i f f e r e n t  p l a c e s .  This  was done to  ensure  t h a t  th e  con

t r o l  r a t ' s  l e a r n in g  -'as no t  h indered  by th e  n o v e l ty  o f  

be ing  handled ,  and o f  running o u t s id e  h i s  cage. This  p la n
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v ia  abandoned a f t e r  tho  f i r s t  s e r i e s  o f  expor im en ts ;  

because  i t  meant t h a t  f o r  a l a r g e  p a r t  o f  th e  t i n e  only  

h a l f  th e  r a t s  were supp ly ing  r e c o r d s ,  and th e  c o n t r o l  

r a t s  who were not  l e a r n in g  n azes  demanded more t i n e  and : 

a t t e n t i o n  than  th e  o t h e r s .  The g e n e ra l  p lan  adopted 

a f te rw a r d s  was to  l e t  a p a i r  o f  ra%§A^eam a d i f f e r e n t  i, 

n az e .  Then they  were changed over  and each l e a r n t  th e  

naze  t h a t  had been l e a r n t  by th e  o t h e r .  T h is  a f f o r d s  a 

comparison between the  l e a r n in g  o f  each naze by a p r a c -  " 

t i s e d ,  and by an u n p ra c t i s e d  r a t ,  and a l s o  between th e  

work o f  th e  sane r a t  p r a c t i s e d  and u n p r a c t i s e d .  In  th e  

f i r s t  in s ta n c e  care  was taken  to  have p a i r s ,  o f  mazes w ith  

t h e  sane number o f  t u r n s  and p o s s i b i l i t i e s  o f  e r r o r ,  b u t  

i t  i s  no t  c e r t a i n  t h a t  t h i s  en su re s  t h e i r  be ing  o f  equa l  

d i f f i c u l t y  f o r  th e  r a t .

P ig .  2 shows th e  f i r s t  fo u r  mazes t o  be u sed ,  

mazes A, B, C, 6 D. A and 3 ,  and C and D r e s p e c t i v e l y ,  

wore planned as p a i r s .  ' Experience showed, however, t h a t  

a l l  fo u r  were o f  approxim ate ly  equa l  d i f f i c u l t y .  In l a t e r  

work th e  mazes were com plica ted  by having  t h e i r  p a s sag e s  

blocked so t h a t  th e  r a t  had to  le ap  o v e r ,  o r  sometimes to

climb in  between two o b s t r u c t i o n s .  T h e ' l a s t  s e r i e s  o f
f
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oxper im cnts  vraa performod v/ith a copy o f  th e  naze used by 

Bogardus and Henke. This  maze, E (P ig .  3 ) ,  i s  much more 

d i f f i c u l t  than  any of  the  o t h e r s ,  making comparison between 

them and i t  im p oss ib le .  I t  was le a rn ed  by s i x  p r a c t i s e d ,  

and s i x  u n p ra c t i s e d  r a t s ,  and when they  had a l l  l e a r n t  i t  

t o  v a ry ing  e x t e n t s ,  th e  p o s i t i o n  o f  th e  food as a l t e r e d  

from X to  y , while the  r a t s  wore s t i l l  f r e e  to  run to  x.

As w i l l  be seen in a l a t e r  s e c t i o n ,  the  r e s u l t s  f o r  t h i s  

maze were : o re  su g g es t iv e  than  th ose  f o r  any o t h e r .

All the  mazes are made of  wood. The w a l l s  are  

s i x  inches  high and the  a l l e y s  un iform ly  fo u r  and a h a l f  

inch es  wide. The mazes were scrubbed a t  f r e q u e n t  i n t e r v a l s  

w i th  a very s t ro n g  s o l u t i o n  o f  Joyes* F l u id ,  and the  f l o o r  

and w a l ls  wore covered with  c lean  g re a s e -p r o o f  p a p e r  every  

t ime a r a t  ran in  the  n az e ,  excep t  in th e  case o f  Maze E, 

when the  paper  was o m it ted  and th e  naze was rubbed over  w ith  

J e y o s ’ F lu id  a f t e r  each r a t .  Tho pape r  and Joyes* F lu id  

wore used to  guard a g a in s t  th e  r a t  f in d in g  h i s  way to  the  

food by fo l low ing  h i s  own, o r  o th e r  ra ts*  t r a c k s .  As, how

e v e r ,  i t  seems a m a t t e r  o f  c o n t ro v e rsy  whether any method 

removes th e  r a t ' s  t r a c k s ,  the  argument f o r  h i s  no t  u s in g  

t h i s  method o f  f in d in g  h i s  way, w i l l  be based on h i s  b eh a v io u r ,
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and w i l l  be cons ide red  in the  nex t  s e c t i o n .  ?. P V

The r a t s  were c a r r i e d  in the  hand from th e  cage,  

and p laced  in  the  en t ra n ce  to  th e  maze. At the  end o f  

t h o i r  Journey they  found a l i t t l e  food which they  were 

allowed to  o a t  a t  th e  e x i t ,  and then  they  re c e iv e d  t h e i r  

food f o r  the  day immediately a f te rw a rd s  in  t h e i r  cage.

The r a t ' s  course  was t r a c e d  on a diagram o f  th e  maze while  

he was running and th e  time from e n t ry  to  e x i t  was tak en  

w ith  a s to p  watch. The cages in  which th e  r a t s  l i v e d  

were l a r g e  and composed c h i e f l y  o f  wire on which t h e ^ r a t s  

climbed most o f  t h e i r  t im e .  This  k ep t  them l i v e l y  and 

n imble .  All th e  r a t s  used were m ales ,  and they  were no t  

p u t  in to  th e  maze u n le s s  they  were in  good h e a l t h .  Through

o u t  the  whole o f  the  ^experiments t h e r e  were only  fo u r  r a t s  

which behaved abnormally in th e  maze. The f i r s t  o f  t h e s e ,  

LÎ, showed g r e a t  f e a r  o f  both the  o p e r a t o r  and th e  maze. 

Experiments were begun with  him in  th e  hope t h a t  he would 

l o s e  h i s  f e a r .  At f i r s t  ho behaved very w i l d l y ,  and t r i e d  

p e r s i s t e n t l y  to  climb o u t .  Then he went to  s l e e p  on two 

o r  t h r e e  s u c c e s s iv e  o c c a s io n s .  One day when he was prob

ably p a r t i c u l a r l y  hungry he ran  about and found th e  food 

apd i t  looked as i f  he might l o a r n  the  maze as th e  o t h e r

I
\ j
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r a t s ,  b u t  a day o r  two a f te rw a rd s  he was found dead in  

h i s  bed box. This  was the  only r a t  t o  d ie  suddenly w ith 

o u t  showing any s ign  o f  i l l n e s s .  I t  seems p ro b ab le  t h a t  

ho had some form o f  h e a r t  d i s e a s e ,  which may h ive  accounted 

f o r  h i s  g r e a t e r  e x c i t a b i l i t y .

The second r a t  to  behave abnormally  was r a t  J .

Prom the  f i r s t  he took a very long time to  run th e  maze

and h i s  l e a r n in g  curve i s  very i r r e g u l a r .  I t  was n o t i c e d

t h a t  when he found th e  food he did  n o t  e a t  i t . * L a t e r ,  he 

showed s ig n s  o f  i l l  h e a l t h ,  and was no t  made to  run any 

more n azes .  In the  o t h e r  two cases  t h e r e  was no. i n d i c a 

t i o n  o f  d e l i c a c y  to  account f o r  th e  b e h a v io u r ,  bu t  in  each

case th e  r a t  showed l i t t l e  o r  no tendency to  run about in  

th e  maze. The f i r s t  o f  th e s e  Rat I found th e  food once ,  

b u t  on the  succeeding days he s e t t l e d  down to  s l e e p  d i r e c t l y  

he was pu t  in to  the  maze. As he showed no s ig n  o f  i l l n e s s  

th e  exper im ents  were co n t in u ed .  I t  had been n o t i c e d  t h a t  

th e  r a t s  have a tendency to  fo l low  a slowly moving o b j e c t ,  

and i t  seemed t h a t  t h i s  might a f fo rd  a p o s s i b l e  way o f  l e a d 

ing  him to  the  food. The o p e r a t o r ' s  hand was t h e r e f o r e  

drawn slowly away from him, and he was th u s  l e d  g r a d u a l ly
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th rough  th e  n a z e . \  A f te r  t h i s ,  ho bohavod q u i t e  normally  

and h i s  l e a r n in g  curves  aro comparable w ith  th o s e  o f  th e  

o t h e r  r a t s .  The fo u r th  case vras s i m i l a r  to  t h i s ,  only 

t h a t  on fo u r  su cc ess iv e  o ccas io ns  th e  r a t  d id  n o t  f in d  

th e  food in h a l f  an hour.  On the  f i f t h  occas ion  he was 

led  through  by hand with  tho sane r e s u l t  as w i th  the  p r e 

v ious  r a t .  .The l e a r n in g  curves  o f  th o se  t.ro r a t s  w i l l  be 

g iven  in  d e t a i l  in a l a t e r  s e c t i o n .

The r a t s  whose re c o rd s  form the  bulk of  th e  r e 

s u l t s  showed no d i s tu rb a n c e  a t  being  p u t  in to  th e  maze,
»

and a f t e r  a very few oxperimonts  they  s t r a i n e d  to  got in to  

i t  when thoy were brought n e a r .  I f  on any p a r t i c u l a r  day 

a r a t  showed s i g n s . o f  be ing  f r i g h t e n e d ,  ho was removed and 

t e s t e d  l a t e r ,  o r  the  experiment was o m it ted  f o r  t h a t  day.

At f i r s t ,  th e  only s ig n s  o f  f e a r  which were regarded  were 

s t a r t i n g  o r  running w i ld ly ,  bu t  l a t e r  ex p e r ien ce  sugges ted
It

t h a t  t h c «  p o s i t i o n  h a b i t s  mentioned by d i f f e r e n t  e x p e r i 

m enters  aro a s ign  o f  f e a r  o r  some o t h e r  abnormal c o n d i t i o n .  

The r a t  fo r  in s ta n c e  p e r s i s t s  in  t r y i n g  to  jump up on to  

th e  p a r t i t i o n ," however many t im es  he i s  checked. I f  he i s  

l o f t  in the  maze he i s  l i k e l y  to  ac q u ire  a permanent h a b i t  

o f  doing t h i s ,  bu t  i f  he i s  l i f t e d  ou t  and given a l i t t l e
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food o r  Doroly s t r o k e d ,  he u s u a l ly  behavos q u i t e  normally  

on h i s  r e t u r n .  A f te r  t h i s  was d isco ve red  a r a t  was 

removed from the  maze a t  the  very f i r s t  s ig n  o f  a p o s i t i o n  

h a b i t .  The p o s i t i o n  h a b i t  would be an i n t e r e s t i n g  s u b j e c t  

f o r  i n v e s t i g a t i o n .  I t  seems to  be a form o f  c i r c u l a r  

r e a c t i o n ,  and i f  i t  i s  allowed to  go on f o r  lo n g ,  tho r a t ' s  

eyes  become g lazed  and ho has  much th e  same look as a p e r 

son who has been mesmerised.

' -r
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Statem ent o f  R e s u l t s .

I . P re l im in a ry  C o n s id e ra t io n s .

^ number o f  a r t i c l e s  have been w r i t t e n  r e c e n t l y  

about t h e * r e l a t i v e  m e r i t s  o f  tho  d i f f e r e n t  ways o f  re c o rd 

ing th e  r a t ’ s l e a r n in g  in  th e  maze. I t  can be recorded  

in  time ta k e n ,  in e r r o r s  made, o r  a c o e f f i c i e n t  o f  th e  two. 

Furthermore i t  i s  p o s s ib l e  to  r a t e  e r r o r s  in a v a r i e t y  o f  

ways. I t  seems t h a t  the  way in  which the  r e s u l t s  a re  

exp ressed  should depend on th e  o b j e c t  in  view. I f  a l l  

t h a t  i s  needed i s  an i n d i c a t i o n  o f  r a t e  and degree o f  

improvement, the  t i r o  reco rd  i s  ad eq ua te ,  and the  curve 

which i t  g iv es  w i l l  correspond very c l o s e ly  with  th e  e r r o r  

cu rve .  Tho time curve has the  advantage over  th e  e r r o r  

curve t h a t  i t  does no t  invo lve  any a r b i t r a r y  judgment on 

th e  p a r t  o f  tho ex p e r im e n te r .  In coun t ing  e r r o r s , on the  

o t h e r  hand, he must dec ide  to  count a l l  m is ta k es  as equal  

o r  to make d i s t i n c t i o n s  between them. Whichever he does 

may more o r  l e s s  d i s t o r t  th e  r e s u l t s .

The p r e s e n t  r e s u l t s  are  des igned  to  show mainly  

two th in g s  — whether p r a c t i s e d  r a t s  l e a r n  a new,maze more 

q u ic k ly  than u n p ra c t i s e d  r a t s ;  whether t h e r e  a re  any 

c h a r a c t e r i s t i c  d i f f e r e n c e s  between th e  behav iou r  o f  p r a c t i s e d
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and o f  u n p ra c t i s e d  r a t a  in a now maze. For th e  f i r s t  o f  

th o se  purposes  tho time re c o rd s  aro adequa te .  For th e  

second ,  c o n s id e r a t io n  o f  the  d i f f e r e n t  k in d s  o f  e r r o r s  

made i s  n e c e s sa ry .  E r ro r s  w i l l  be cons ide red  in  two

g ro up s ,  those  which c o n s i s t e d  in e n t r i e s  in to  b l in d  a l l o y s

and th o se  which c o n s i s t e d  in r e t u r n s  on the  p a th .  Within 

each o f  th e s e  groups no d i s t i n c t i o n s  w i l l  be made, b ec au se ,  

while  i t  i s  c e r t a i n  t h a t  e n t ry  in to  one b l in d  a l l e y  i s  n o t  

always on a l e v e l  w ith  e n t ry  in to  a n o th e r ,  i t  i s  no t  p o s s i 

b l e  f o r  the  on looker  to  r a t e  tho d i f f e r e n c e .  In th e  sane

way i t  i s  im poss ib le  to  say whether one r e tu r n  on th e  p a th

should  be cons idered  as equal  to  an o th e r .  The c o s t  t h a t  

can be done in such cases  as th o se  i s  to  g a th e r  d a ta  which 

are  -approx ina to ly  r e p r e s e n t a t i v e  o f  th e  p ro c e s s .  In naze 

E a t h i r d  kind o f  e r r o r  was p o s s i b l e ,  v i z . ,  runn ing  a 

lo n g e r  ro u te  to  th e  food than  was n e c e s s a ry .  Tho i n s t a n c e s  

o f  t h i s  w i l l  bo shown in th e  cu rves  f o r  Maze E (Table  1 ) .

As the  o b j e c t  o f  th e  p r e s e n t  s tudy  was the  acqu i

s i t i o n  o f  motor h a b i t s J t h e  re c o rd s  f o r  tho  f i r s t  few occa

s io n s  on which a r a t  succoodod in  running a maze w i l l  be 

a l l  t h a t  i t  i s  n ecessa ry  to  c o n s id e r .  In  most c a se s  th e  

r a t s  con tinued  to  run in a maze u n t i l  they  had done so on
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a t  l e a s t  th ro e  succosc ivo  days 'without e r r o r .  Tho r e c o rd s  

shovf t h a t  a f t e r  t h i s  p o in t  the  r a t  makes only  o c c a s io n a l  

m is ta k e s  i f  any, and the  time taken d e c re a se s  to  a minimum 

a t  which i t  remains.  The f a c t  t h a t  some r a t s  f in d  the  

food on th e  f i r s t  day on which they are  p u t  in to  th e  maze, 

'While o t h e r s  do no t  f in d  i t  f o r  two o r  t h r e e  days i n t r o 

duces a d i f f i c u l t y .  I f  th e  l e a r n in g  i s  counted from the  

f i r s t  day, the  r a t s  who do no t  f in d  th e  food are p u t  a t  a 

d i sad v an tag e  because u n t i l  they have found i t ,  t h e r e  i s  no 

reason  f o r  t h e i r  beg inn ing  to  l e a r n  to  run the  maze. On 

th e  o t h e r  hand, i f  th e  l e a r n in g  be counted from the f i r s t  

t ime each r a t  f in d s  tho food, the  r a t s  who do no t  f in d  i t  

f o r  the  f i r s t  two o r  t h r e e  days aro a t  an advantage because 

dur ing  th e s e  days,  which do no t  count in  t h e i r  r e c o r d , they  

a re  running about and becoming f a m i l i a r  w ith  the  maze and 

i t s  i n t r i c a c i e s .  In the  r e s u l t s  t h a t  a rc  to  fo l low  the  

second a l t e r n a t i v e  w i l l  be accepted  — the  l e a r n in g  p ro c e s s  

w i l l  in  every case be supposed to  s t a r t  w ith  the  f i r s t  day 

on which food i s  to  be found. This w i l l  be done because 

i t  throws th e  advantage on to  th e  s id e  o f  the  u n p ra c t i s e d  

r a t s ,  who wore the  ones ,  i f  any, no t  to  f in d  th e  food on 

the  f i r s t  o c c a s io n .  This  w i l l  make any s u p e r i o r i t y  shown
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by tho p r a c t i s e d  r a t a  more s i g n i f i c a n t .

In c a r ry in g  out  tho o x p o r ino n ts  g r e a t  ca re  was

taken  to  ensure  t h a t  the  r a t a ,  whose r e s u l t s  were to  be

compared, should bo as f a r  as p o s s ib l e  on th e  same f o o t in g .

For t h i s  reason only  males were used. The exper im ents
compared

wore performed a t  th e  same time each day. The rats%were 

u s u a l ly  o f  th e  same age, from the  same fstmily^ and working 

a t  the  same time o f  y e a r .  Kone o f  the  r e s u l t s  i s  from a 

r a t  under th re e  months o r  over  twelve months o ld .

I t  i s  obvious  t h a t  th e  re c o rd s  would be o f  very  

l i t t l e  use as showing l e a r n in g  i f  i t  were p o s s i b l e  t h a t  th e  

r a t s  found t h e i r  way to  the  food onco by chance , and then  

on l a t e r  o ccas ion s  followed t h e i r  own t r a c k s .  This  i s  why 

i t  i s  an im por tan t  p re l im in a ry  to  any s tudy  o f  l e a r n in g  

such as the  p r e s e n t  to  e s t a b l i s h  t h a t  t r a c k in g  by s c e n t  i s  

o u t  o f  the  q u e s t io n .  To ensure  t h i s  the  mazes were l i n e d  

w ith  pap e r  and scrubbed with  a s o l u t i o n  o f  Jeyos* F lu id ,  as 

has been d e sc r ib ed  in an e a r l i e r  s e c t i o n .  Some exper im en t

e r s ,  however, speak as i f  no method would remove tho  r a t ' s  

t r a i l  from th e  maze. I t  i s ,  t h e r e f o r e ,  n ec essa ry  to  show 

from th e  a c tu a l  r e s u l t s  t h a t  t r a c k in g  i s  no t  the  e x p la n a t io n  

o f  the  r a t ' s  l e a r n in g .  For t h i s  t h e r e  seems to be abundant
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ev id en ce .  One o f  tho b e s t  re c o rd s  f o r  l e a r n in g  a s e r i e s

o f  mazes was given by Rat I  who was th e  f i r s t  to  e n t e r

them a f t e r  they cane from th e  c a r p e n te r .  Th is  r a t ' s  f i r s t  

run in  each s u c c e s s iv e  maze showed a t  l e a s t  as much improve

ment on the  f i r s t  run in the  p reced in g  maze as was shown by 

tho  r a t s  who followed him. This  w i l l  be e v id e n t  from a 

c o n s i d e r a t i o n  o f  Tables  5 and 6 where th e  i n d i v id u a l  r e c o rd s  

may be compared. The t a b l e s  show a l s o  t h a t  th e  l e a r n i n g  

cu rves  f o r  d i f f e r e n t  r a t s  a t  th e  sane s ta g e  o f  p r a c t i c e  are  

o x t r a o r d i n a r i l y  s i m i l a r ,  which would no t  be th e  case i f  an 

u n p r a c t i s e d  r a t  t r a c k ed  a p r a c t i s e d ,  o r  any one r a t  t r a c k e d  

h i s  own p re v io u s  cou rse .  In the  l a t t e r  case m o d i f i c a t i o n  

would bo unexpla ined .  In the  form er,  much g r e a t e r  i r r e g u 

l a r i t y  would r e s u l t .  Apart from th e se  p a r t i c u l a r  c o n s id e r 

a t i o n s  i t  i s  to be noted  t h a t  the  problem o f  th e  p r e s e n t

work i s  th e  one which would bo a f f e c t e d  l e a s t  by t r a c k i n g .

The l a t t e r  n i g h t  account f o r  th e  appearance o f  h a b i t u a t i o n ,  

i t  could no t  account f o r  the  t r a n s f e r e n c e  o f  improvement in  

l e a r n in g  from one problem to  a n o th e r .  Indeed t h i s  t r a n s 

fe ren ce  m igh t ,  i f  e s t a b l i s h e d ,  be taken  as in  i t s e l f  c o n f i r 

matory o f  b a l l ' s  and V/atson'^ co nc lus ion  t h a t  the  r a t  does 

no t  depend upon o l f a c t o r y  c lu e s  in  running  the  maze.
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On tho o t h e r  d u o s  which th e  r a t s  may use i t  i s  

no t  n e c e s s a ry ,  f o r  the  purpose o f  th e  p r e s e n t  s tu d y ,  to  

d w e l l .  The r a t s  may have d i s c r im in a te d  th e  p a s sag e s  by 

v i s u a l ,  t a c t u a l ,  k i n a e s t h o t i c ^ o r  d i s t a n c e  c l u e s ,  a l though  

i t  i s  d i f f i c u l t  to  see how they  could use v i s u a l  o r  t a c t u a l  

d u o s  when tho mazes were l in e d  with  p a p e r ,  th e  s u r f a c e  o f  

which would be d i f f e r e n t  every day. The im por tan t  q u e s t io n  

f o r  the  p r e s e n t  enqu iry  i s  no t  which c lu e s  th e  r a t s  used ,  

b u t  whether they lea rn e d  to  use them more e f f i c i e n t l y  w ith  

n r a c t i c e .
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I I ,  S t a t i s t i c a l  Surnary o f  R e s u l t s .

1. Records o f  P r a c t i c e d  and Un r a c t i s e d  
Rats f o r  the sane maze.

The graphs in Table 1 r e p r e s e n t  th e  l e a r n in g  curves  

o f  groups o f  r a t s  p r a c t i s e d  and u n p r a c t i s e d .  There r e r o  t h r e e  

r a t s  in  each group^in  the  groups f o r  Maze A in  each o f  which 

th e r e  were only two; and f o r  Maze 5 in  each o f  which th e r e  

wore s i x .  The r e c o rd s  are  founded on tho work o f  twenty-two 

r a t s  most o f  which f ig u re  as u n p ra c t i s e d  f o r  one maze and 

p r a c t i s e d  f o r  a n o th e r ,  a f a c t  which makes i t  improbable t h a t  

any d i f f e r e n c e  between the two should depend on in d iv id u a l  

d i f f e r e n c e s  in  the  an im als .  The p r a c t i s e d  r a t s  had some

t im es  run one maze p r e v io u s l y ,  and sometimes more than  one.

The cu rves  show a c o n s ta n t  and c o n s id e r a b le  d i f f e r e n c e  be

tween th e  work o f  the  p r a c t i s e d  and the  u n p r a c t i s e d .  The 

d i f f e r e n c e  between th e  time taken  by p r a c t i s e d  and by unprac

t i s e d  r a t s  i s  much g r e a t e r  than  the  d i f f e r e n c e  in  time f o r  

d i f f e r e n t  mazes, in s p i t e  o f  the  f a c t  t h a t  th e  p a th  to  be t r a 

v e l l e d  in  them v a r ie d  from 11 f t ,  to  31 f t .  I t  i s  e v id e n t  

t h a t  tho improvement, in l e a r n in g  nay be due to  the  p r a c t i s e d  

ra ts *  running more q u ic k ly ;  to  t h e i r  making fewer e r r o r s ;  o r  

to  a combination o f  th e s e  two f a c t o r s .  That they  run more 

'q u ick ly  i s  c e r t a i n ;  any one who has experimented  w ith  r a t s ,  

can t e l l  .n e th e r  a g iven r a t  i s  p r a c t i s e d  in maze runn ing  by
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tho r a t e  a t  v/hich ho ru ns .

The e r r o r  curves  in Table I i n d i c a t e  t h a t  the  

p r a c t i s e d  r a t  e n t e r s  b l in d  a l l o y s  l o s s  o f t e n  than  th e  

u n p r a c t i s e d ,  Rot only so ,  b u t  tho more mazes ho has 

l e a rn e d  tho moro t h i s  i s  tho ca se .  Thus the  g r e a t e s t  

d i f f e r e n c e  between p r a c t i s e d  and u n p ra c t i s e d  occu rs  in 

th e  case o f  Mazos D and The p r a c t i s e d  r a t s  f o r  both

th ose  nazes  had l e a r n t  more nazes  p r e v io u s ly  than  the  

p r a c t i s e d  r a t s  f o r  any o t h e r  nazo .  Tho th ree  p r a c t i s e d  

r a t s  f o r  Laze D had l e a r n t  t h r e e  o t h e r  mazes; tho s i x  f o r  

Lane E had l e a r n t  from fo u r  to  seven p r e v io u s ly .  The d i f 

f e re n c e  in  tho number o f  b l in d  a l l e y s  e n te r e d  by p r a c t i c e d  

and u n p ra c t i s e d  r a t s  i s  not conf ined  to  any one p a r t  o f  the  

l e a r n in g  p ro c e s s .  I f  i t  wore c h a r a c t e r i s t i c  o f  only  the  

f i r s t  day o r  two i t  n i g h t  be t h a t  th e  g r e a t e r  em otional  

d i s tu rb a n c e  o f  th e  u n p ra c t i s e d  r a t s  causes  t h e n . t o  run about 

more b l i n d l y  even though they  do no t  show s ig n s  o f  f e a r .

The cu rves  show however, t h a t  tho d i f f e r e n c e  i s  a t  l e a s t  as 

g r e a t  on the  f i f t h  as on th e  f i r s t  day.

In Laze E the  r a t s  had to  choose between a s h o r t e r  

and a lo n g e r  p a th  in  two c a s e s .  Curve b shows th e  average 

number of  t i n e s  each group ran  over th e  lo n g e r  co u rse .
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Tho p r a c t i s e d  r a t s  l e a r n t  to  choose tho  s h o r t e r  pa th  much 

more qu ick ly  than d id  tho u n p r a c t i s e d .  The r a t s  r e tu rn e d  

on t h o i r  p a th s  more o f t e n  in  Haze E than  in  the  o t h e r s ,  

blit he re  again  th e  p r a c t i s e d  r a t s  wasted much l e s s  time 

than  the  u n p r a c t i s e d ,  as i s  shown by th e  cu rves  in  c .  f o r  

Maze S. Table 1.

The e f f e c t  o f  p a r t i c u l a r  motor h a b i t s  may be 

s tu d ie d  from th re e  c r u c i a l  i n s t a n c e s  which th e  mazes a f f o r d 

ed. Rats  which l e a rn e d  B a f t e r  A might be expec ted  to
-  •

show a p a r t i c u l a r  tendency to  over look  th e  f i r s t  t u r n  to  

. tho l e f t  and to  run along a l l e y  x ; r a t s  which l e a r n e d  A 

a f t e r  B might show a tendency to  tu rn  round to  the  l e f t  a t  

tho  f i r s t  o p p o r tu n i ty ;  r a t s  which l e a r n e d  D a f t e r  C might 

tu rn  to  the  l e f t  i n to  X (P ig .  2 ) .  The fo l lo w in g  t a b l e s  

show t h a t ,  on the  whole, th e  p r a c t i s e d  r a t s  who might be 

expec ted  to  show those  s u r v i v a l s  o f  o ld  motor h a b i t s  do . 

n o t  e n t e r  tho  b l in d  a l l e y s  in q u e s t io n  n e a r ly  as o f t e n  as 

^  tho u n p r a c t i s e d .
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!♦ E n t r i e s  in to  x in Uaag D>

b. By u np rac t ised  r a t s .a. By r a t s  vrho inmodiate ly  
before  havo loarnod liaso A.

■Ji'

il
~r

Rat 1s t 2nd 3rd 4th 5th Total  .1 Rat I s t l 2nd! 3rd 4th! 5th 1 Total
D 4 1 1 1 C 7 J3 6 2 1 1 2 12
G 1 0 1 1 3 € SI 1 ‘ 1 6 1 5 14
P 1 1 1 1 1 5 J2 9 0 . 2 1 5 15
A 3 1 0 0 0 4 I 2 5 3 1 0 11
B 3 2 1 0 0 6 I I 6 0 C * 1 4 11
C 2 0 0 1 0 3 I I I - 0 6 0 1 1 8
D 4 1 0 0 0 5 L 5 2 0 4 2 a 11

Total 10 6 4 4 4 36 1p o t a l 27 16 12 10 17 82

I I .  E n t r i e s  in to  x in Mazo A.

a. By r a t s  who iranodiately 
before  havo loarnod Laze B.

Days.

b. By un p rac t ised  r a t s .

Days
I I 3 1 1 0 0 .5 A 6 C C 0 0 6 !

I I I 0 C 0 0 0 0 B 1 5 0 3 0 9 !
IV 4 2 0 0 0 6 C 0 1 0 0 5 4

Total 7 3 1 0 0 11 Total 7 6 0 3 5 19

I I I . E n t r i e s  in to  x in D.
•

• a. By r a t s  v;ho inuTiOdlately b • By u n p rac t ised r a t s .
before havo l o a r n t  Maze C.

. Days. Days.
T1 3 0 0 1 0 1 J 3 0 0 0 • 0 3
T 3 1 0 0 c 4 J1 2 2 1 0 C 5
Jo 1 0 1 1 0 3 P 2 3 1 1 1 8
A 0 1 1 0 1 0 2 ^ I 2 1 0 0 0 3
B 0 1 1 0 ^ 0 2 ^ I I 0 0 0 c 0 0
C 1 c 3 0 0 4 %III C 1 0 c 0 1

Tota l 8 o 5 5 0 19___ Total 9 7 2 1 1 20

Table 2 ,

^Those r a t s  were not u n p ra c t i s  
but had l e a r n t  a mass which '/ouM 
favour tu rn in g  in  tho r i g h t  
d i r e c t i o n .
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j |
As ’. f i l l  bo seen in the  d e s c r ip t io n  o f  tho work of 

in d iv id u a l  r a t o ,  four  of  them (Rats A, B, I & I I  ) l e a r n t  

mazes A and B with a l l  the  openings blocked so t h a t  they 

wore ob l iged  to  climb over the  p a r t i t i o n s .  When those  

four  care  to le a rn  o th e r  mazes, in which climbing over was 

not allowed, the  r e s u l t s  were s i m i l a r  to  tho above; the 

r a t s  very soon l o s t  any tendency to climb over ,  and the 

curvos show t h a t  thoy were not hindered by t h e i r  p rev ious

h a b i t .  (Table 6 ) . /

2. Records showing the  E f f e c t  o f  a l t e r i n g  the  P o s i t io n  
of tho Pood in  E.aze E.

Mhon tho r a t s  who learned  Mazo S had mastered i t  

to  vorying d e g re e s , th e  p o s i t io n  of tho food was a l t e r e d  from 

X to y (P ig .  3 ) .  The r e s u l t s  show t h a t  the  r a t s  which had 

the  more p e r f e c t  h a b i t  f o r  running the  maze in i t s  o r i g i n a l  

for::, wore as a group the q u ick es t  to adapt themselves to  

tho a l t o r o d 'p o s i t i o n  o f  tho food. The fo llowing t a b le  

shows t h i s  in the  t o t a l  t i n e  taken by the  r a t s  f o r  a l l  the 

f iv e  occas ions  on which thoy ran the a l to ro d  maze.
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R a t . No. of  lia2 0  3 run No. o f  c o r r e c t  runs in | To ta l  time fo r
prev ious  to E. o r i g i n a l  lla.ae E . ‘ B days in modified E.

3 7 : 6 '45
I I I 4 5 2*G5

I 7 4 3 '4 3
C 4 3 7 '2
IV 4 5 12-1
X 0 5 , 25*4
1 3 : 0 3 14*6
Y 0 2 11-9
Z 0 • 0 1 5 5 .e
XI 0 0 ! 32.0

Table 3.

The way in which tho r a t s  behaved a f t e r  tho a l t e r 

a t io n  in tho p o s i t io n  o f  tho food i s  very i n t e r e s t i n g .  I t  

nay bo s tu d ied  from Table 4 in which t h o i r  path  f o r  each 

su ccess iv e  day i s  shown. C i s  the only one who never 

l e a r n t  to run d i r e c t l y  to  the food a t  Y. Ho was a very 

quick runner  and dashed round to  the  o r i g i n a l  food box and 

u su a l ly  t r i e d  to  climb the p a r t i t i o n  and got ou t  on to  the  

t a b l e  when ho did not  f ind  tho food. Thon he would dash 

back to  Y. I t  i s  to  be noted t h a t  when the  r a t s  found no 

food a t  X they re tu rn ed  and explored b l in d  a l l e y s  which 

thoy had p rev io u s ly  l e a r n t  to  avoid. Another s i g n i f i c a n t
Y

fo a tu ro  i3  tho vray r a t s  I ,  andSBP ran a s top  o r  two o fA
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trf t h o i r  o ld  rou te  and then back to  where they had more 

rocon tly  found the  food.

5. Records showing the  V/ork o f  each Rat i s  yjrder 
of  performance.

Those reco rds  may be d iv ided in to  two groups.

The f i r s t  i s  composed of  a small  number of  r a t s  which worked

in 1916. (see Table 5 ) .  There were only a few working a t

a time and none o f  them l e a r n t  more than fou r  mazes. Rats
a

T 6 P have tho lo n g e s t  r e c o rd s ,  and a glance a t  the curves 

o f  t h e i r  l e a rn in g  shows how few e r r o r s  thoy made in  the  

l a t e r  mazes. Rat J2 l o a m t  only one maze, but  h i s  record  

i s  given f o r  comparison with o th e r  u n p ra c t is e d  curves .

Table 6 shows the  time curves o f  the o th e r  group. I t  was 

composed of  e ig h t  r a t s  working under p a r t i c u l a r l y  uniform 

c o n d i t io n s .  Thoir reco rd s  are  given in time because i t  i s  

no t  p o s s ib le  to  count e r r o r s  in  the  blocked mazes which 

formed p a r t  o f  t h o i r  s e r i e s .  I t  w i l l  be seen t h a t  Rats 

A, B, I ,  and I I  l o a m t  the  same number o f  mazes, bu t  A, B, 

and I ,  I I ,  r e s p e c t iv e ly  l e a r n t  each p a i r  in  rev e rse  o rd e r .  

This was to  determine whether d i f f e r e n c e s  in  the  l e a r n in g  

were due to d i f f e r e n c e s  in  tho mazes. Rats C, D, III#^]3ZZ
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l o a r n t  fewer mazes than the  o th e r s  and spen t  longer  a t  them. 

The in t e n t io n  was to see whether those which spen t  a longer  

time a t  one maze were h indered  in l e a rn in g  ano ther .  

Apparently they were n o t , bu t  i t  must be admitted t h a t  the 

d i f f e r e n c e  in  the  time spent  was sm al l .  Æ:

This whole group o f  e ig h t  r a t s  l o a r n t  the  mazes 

in  the re v e rse  o rd e r  from tho f i r s t  group whose reco rd s  are 

given in  Table 5. Thus a comparison o f  Tables 5 and 6 

shows t h a t  the  improvement from one naze to ano ther  i s  no t  

a t t r i b u t a b l e  to the  g r e a t e r  s im p l i c i t y  o f  the  l a t o r  mazes.

The reco rds  of  the  s ix  u n p ra c t i s e d  r a t s  fo r  

lÂazo E are given in Table 6 f o r  comparison with the  records  

o f  the p r a c t i s e d  r a t s .  I t  i s  ev id en t  t h a t  tho d i f f e r e n c e  

i s  not only c o n s id e ra b le ,  as was shown by the curves fo r  

the  averages (Table 1 ) ,  but common to  a l l  the  i n d iv id u a l s .

4. Learning Curvos o f  Four Abnomal»Rats.

Rat Vi i s  the  r a t  which was very wild a t  the begin

ning. 'There i s  no th ing  o f  p a r t i c u l a r  i n t e r e s t  in h i s  

l e a r n in g  curve, bu t  i t  i l l u s t r a t e s  the  e f f e c t  o f  w i ldness ,  

(Trble  7 ) .

Rat PîsRowod any i n t e r e s t  in h i s  food and before
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tho end o f  tho expor inont  f o i l  i l l .  His le a rn in g  curve 

shows oxactl^y what S na i l  found with the r a t s  which wore 

made to  run a maze with no food a t  the end — ho threaded  

the  n a s o , bu t  ho made l i t t l e  p rogrocs  in o m it t in g  b l in d  

a l lo y s .  - -

, Rats I and y r  were both led  through the  naze

because they showed no i n c l i n a t i o n  to  run through. /is 

the curves shovr^they found the  food f o r  themselves on 

the  succeeding days.



I I I .  G e n e r a l 'C h a r a c t e r i s t i c s  o f  the  Rats* Learning

The reco rds  t h a t  have been under co n s id e ra t io n
I

show t h a t  r a t s  improve in t h e i r  a b i l i t y  to  acqu ire  motor 

h a b i t s ,  and t h a t  any h indrance to  le a rn in g  which may be 

o f fe red  by the  s u rv iv a l  of  o ld  h a b i t s  are more than 

counterbalanced by the  mastery which the  r a t  ga ins  over  

the  s i t u a t i o n .  Analysis  o f  the  records  has shown t h a t  

t h i s  improvement i s  due to  s e v e ra l  f a c t o r s .  The p r a c t i s e d  

r a t  runs more q u ick ly ;  he e n t e r s  b l in d  a l l e y s  l e s s  o f t e n ;  

he very seldom r e tu r n s  or  h i s  p a th ;  i f  th e re  i s  a choice 

of  p a th s  he l e a r n s  to  choose the  s h o r t e r  one more qu ick ly  

than tho u n p rac t ised  r a t  l e a r n s ^  There i s  ano ther  charac

t e r i s t i c  o f  the  p r a c t i s e d  r a t ' s  behaviour which i t  i s  not 

easy to  e s t a b l i s h  s t a t i s t i c a l l y ,  but  which becomes apparent  

in  a s e r i e s  o f  experiments .  The p r a c t i s e d  r a t  appears  

much more i n d i f f e r e n t  to  h i s  exac t  p a th ,  and i s  l e s s  upse t  

by making a mistake than i s  the  u n p ra c t ise d  r a t .  This i s  

probably one reason why he seldom re tu r n s  on h i s  p a th .  His 

i»  in d i f f e r e n c e  to  the  exac t  pa th  showed i t s e l f  very well  

in  h i s  running of  Maze E. Here a f t e r  the  s ix  p r a c t i s e d

raus  had l e a r n t  the c o r r e c t  pa th  they would sometimes run
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in to  b l in d  a l lo y  a o r  b. Without a moment's delay they 

l e a p t  tho p a r t i t i o n  and continued on t h o i r  p a th .  I f  the  

u n p rac t ised  r a t s  made the same mistake they always ran 

out  of  the  a l l e y  and o f ten  wasted time running back and 

f o r t h ,  o r  r i g h t  back to  the  beg inn ing .  This d i f f e r e n c e  

sugges ts  the analogy of  tho beginner  and the  accomplished 

p i a n i s t .  When the  former has l o a m t  a p ioce o f  music by 

h e a r t ,  one mistake may o b l ig e  him to  go over th e  whole 

p iece  aga in ,  whoreas the  l a t t e r  g lo s s e s  ovor h i s  mistake 

and f i n i s h e s  'with very l i t t l e  d i s tu rb an ce .

In s p i t e  o f  t h i s , a p p a r e n t  in d i f f e r e n c e  to the  

•exact pa th  he t a k e s ,  th e r e  are s ig n s  t h a t  thé  p r a c t i s e d  

r a t  i s  a f f e c te d  by unusual f e a tu r e s  in h i s  p a th .  Ho would 

sometimes s t a r t  i f  the  paper  bulged o r  i f  onds o f  i t  s tuck 

o u t ;  hé showed d is tu rb an ce  when the  cover was l e f t  o f f  

tho maso. Vi’hon the  p r a c t i s e d  r a t s  woro l e a rn in g  Maze E 

which had a much longer  course than any o f  tho o th e r  masos, 

thoy crouched and ran very slowly when they had gone fu r 

t h e r  than the d i s ta n c e  a t  which they were accustonod to  

f ind in g  th e  food.

The most marked in s tan ce  o f  a r a t  showing d i s t u r 

bance a t  an unusual f e a tu re  in h i s  path occurred  in the



running of  Mazo E by Rat A. The shadow of  Gomoone between 

tho window and the  maze, f e l l  on h ia  p a th .  He was running 

q u ick ly ,  but  ho s topped ,  t u r n e d , and ran round the  lon g e r  

a l t e r n a t i v e  p a th ,  so avoiding the  shadow. (P ig .  4 ) .

In d e sc r ib in g  tho work o f  the  two abnormal r a t s  

I and XI i t  was mentioned th a t  being led  through the maze
j

aoomod to  help thorn in l e a rn in g  i t .  Two in s ta n c e s  such as 

those  are  not  s u f f i c i e n t  to e s t a b l i s h  t h a t  r a t s  can l e a rn  

in t h i s  way, but they are su g g e s t iv e .  I t  would be i n t e r 

e s t in g  to  t r a i n  a number o f  r a t s  by lead in g  them, and to  

compare t h e i r  l a t e r  reco rd s  with those  o f  r a t s  which had 

lo a r n t  by the  t r i a l  and e r r o r  method. '.Whatever the  r e s u l t s , 

i t  would be d i f f i c u l t  to  e v a lu a te  th en ,  because the  f a c t o r s  

involved in the  fo l lowing  are  not  known. I t  i s  the  sane 

d i f f i c u l t y  as a t t e n d s  a l l  oxporinon ts  on im i t a t io n  which 

involve p u t t in g  animals through p e r fo m an co s .  I f ,  however, 

tho r a t s  who had boon led  compared well  with those  who had 

l o a r n t  f o r  them sclvos,  i t  would c e r t a i n ly  sugges t  a very 

elementary form o f  i n f o r o n t i a l  im i t a t io n .
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running of  Maze E by Rat A. The shadow of  Gomoone between 

tho window and the mazo, f e l l  on h i s  p a th .  He was running 

q u ick ly ,  bu t  he s topped ,  tu rn e d ,  and ran round th e  lo ng er  

a l t e r n a t i v e  p a th ,  g o  avoiding the  shadow. (P ig ,  4 ) .

In do sc r ib in g  tho work o f  the  two abnormal r a t s  

I and XI i t  was mentionod th a t  being led  through the maze
t

Goemed to  help them in le a rn in g  i t .  Two in s ta n c e s  such as 

these  are  not  s u f f i c i e n t  to e s t a b l i s h  t h a t  r a t s  can le a rn  

in t h i s  way, but  they are su g g e s t iv e .  I t  would be i n t e r 

e s t in g  to t r a i n  a number o f  r a t s  by lead in g  them, and to  

compare t h e i r  l a t e r  reco rds  with  those  o f  r a t s  which had 

lo a r n t  by the t r i a l  and e r r o r  method. '.Vh a t  over the  r e s u l t s ,  

i t  would be d i f f i c u l t  to  ev a lu a te  them, because the  f a c to r s  

involved in tho fo l lowing are  not  known. - I t  i s  the  same 

d i f f i c u l t y  as a t te n d s  a l l  oxpcrimonts on im i t a t io n  which 

involve p u t t in g  animals through performancos. I f ,  however, 

tho r a t s  who had boon led  compared v/ell with those  who had 

l o a r n t  f o r  them sclvos ,  i t  would c e r t a i n ly  sugges t  a very 

elementary form of  i n f o r o n t i a l  im i t a t i o n .
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S h o o r a t i c i l  I& p l lo a t io n  o f  Ronultz .
j t - ï i »  _____________________________________________

A --ïr>ïî
The im p l ic a t io n  o f  those  oxxrorimental r é s u l t a  i s  

open to  co r t ro v o rcy .  The funfiamontal q u es t ion  i s  whothor 

tho r a t ' s  a c q u i s i t i o n  o f  motor h a b i t s  can bo s a t i s f a c t o r i l y
a - ?

expla ined  as due to  an impulse expreaood in  tho  method o f
»

t r i a l  and e r r o r ,  vogethcr  with a r e t e n t i v e n e s s  which does
' Of:-̂

no t  involve id e a t i o n a l  f a c t o r s .  I f  t h i s  be allowed i t  i s  

very  easy to take  the f u r t h e r  ste%^, and to  say t h a t  the  

whole p ro cess  can be e x ; la in o d  adequately  on the phys io log

i c a l  lo v o l .  In h i s  e a r l i e r  w r i t in g s  T hornd ike , who was

tho f i r s t  to  ex^ e r i r  on t  s y s t e m a t i c a l ly  in animal psychology,

^roposes  the former o f  these  two t h o o r i c s ;  i r  h i s  l a t o r  

w r i t in g s  he looks to  the  p h y s io lo g ic a l  theory  as a c u f f i c i -
i\ ■■ ^

« r t  ex p la n a t io n .

Thoro 13 no one passago in  »hich ho ab a te s  h ia  

e a r l i e r  view, bu t  i t  cay be ga thered  f r e e  the  fo l lbw inc  = 

e x t r a c t s .  In "Anlral  I n t e l l i g o n c o "  f i r s t  published, in  

“Oeience*, Vol. V I I I ,  he sayo, " A n i r a l ' i n t e l l e c t i o n  i s  cade |  

up o f  a l o t  o f  s p e c i f i c  connect ions  whose e lo t  o n ts  are  

r e s t r i c t e d  to  them, and which subsorvo p r a c t i c a l  ends d i— I

r e c U i ,  i= hocologoua with  tho i n t e l l e c t i o n  involvod in

■ - ,

J
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:xuch human aaGoclatlonc as ro gu la to  tho conduct o f  a man

p lay ing  Lcnria .  Conception, tnforcrscc, Judgt;ont, memory,

soif-ccnecieucnoa^i — — — — aao o c ia t io n  and p e rcep t io n  in

tho common ac c e p ta t io n  o f  tho terms are a l l  absent  f ro n

tho a r i r a l  r i n d . "  ^ Again in  spoaking o f  a man owicring

o r  p lay ing  tonnlo  —  the huran experionco which ho conoidero

i:oct t o a r l y  approachoo th a t  o f  an an i r a i  — ho says  "One

foolo  oonoo I r ;  ro^isiono, has in p u lso c ,  fo o ls  tho movomonts
f-he caKoc, t h a t  i s  a l l . "  In p a s s in g ,  i t  may bo noted

th a t  t h i s  d e s c r ip t io n  i s  t ruo  -  i f  a t  a l l  -  only when tho 

h a b i t  i s  p e r f e c t l y  fo m od .  At tho l e a rn in g  s tag e  the 

rochar.itm o f  the  d e l i c a t e  ad justm ents  i s  no t  r r e s e n t  to  

consc iousre  =̂, but i f  consc iousness  were not  c o n t in u a l ly  

checking and vary ing  rovements r e l a t i v e  to t h e i r  su c c e s s ,  

tho adjustments  never  would be nado.

In ano ther  p lace  Thorndike def ine*  "impulse":  

"Above a l l  i t  must be borne in  r i n d  -  t h a t  by impulse I 

n3ver moan the  motive t c  the a c t .  In popu la r  speech you 

ra y  nay t h a t  hunger i s  tho  impulse which nake;. tho c a t  claw.

 ---- --- Impulse moana tho conuicioutine^o accorpanying a

muscular in n e rv a t io n  a p a r t  from th a t  f e e l in g  o f  the a c t

1. JEZZ:
Z. e d i t i o n ,  p. 133.
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^ h ic h  coEoa froc: a s . i n g  onoao lf  jr.o/e. i t -  i s  th» d i r e c t

fo o l in g  o f  tho do ing .do  d i s t in g u is h e d  froc tho idoa o f  the
Iac t  dono gained through eye ,  e t c . "  ’  m  h i s  ch a p te r  on 

“1.170 and Hyrothoaos f o r  3ohaviour» Thomdiko do-.criboo 

v h a t  ho co n s id e r s  to  bo the  ex p lan a t io n  o f  tho loom ing -  -  

p ro cess  c o r .  in  d e t a i l .  Ho fo rm ula tes  two laws. The Law - 

o f  hffecw i s  t h a t ;  "Of nevora l  recijonsoa cade  to  tho  sace 

S i t u a t i o n ,  those which are  accompanied o r  c lo s e ly  followed 

by s a t i s f a c t i o n  to  the  animal w i l l ,  o t h e r  th in g s  being 

eciual, be t o r e  f ln r . ly  connected with  the  s i t u a t i o n ;  so t h a t .  

»hon i t  r e c u r s ,  thoy w i l l  bo more l i k e l y  to  re cu r ;  those  

»h ich  arc  accompanied o r  c lo s e ly  followed by d iscom for t  to  

tho a c i t a l  W il l ,  o t h e r  th in g s  being o q u a l , have t h e i r  con- 

r o c t io n s  w ith  t h a t  s i t u a t i o n  woakonod so t h a t ,  when i t  r e c u r s  

they Will bo lo s s  l i k e l y  to  occur .  The g r e a t e r  the s a t i s 

f a c t io n  o r  d iscom fo r t ,  tho  g r e a t e r  the s t r e n g th e n in g  o r

weakening o f  the  bond." .

- p- -"The Law of Exercise, is  that "Any response to a 

3ituation  W ill ,  other things being equal, be more strongly 

connected with the situation  in proportion to tho number of 

times i t  has been connected with that situation  and to the

H ^te l i igonoe .  Psycho log ica l  Review, ik,rograph
Suppiomont, Vol. i i .



avarags v igo u r  and d u ra t io n  o f  tho connect ion .  ** ^

i r e s u n a b ly  tho r a t ' s  behaviour r i g h t  be expressed  

in  tho t o r e s  o f  T h o rn d ik e 's  theo ry  by saying t h a t  th® animal 

i s  d r iven  by tho d iscom fort  o f  h i s  s i t u a t i o n  to  a c t .  This 

a c t io n  l a  accoepar isd  by fo o l in g  o f  a c t i v i t y  which Thorndike 

c a l l s  "impula®" and the  a c t io n  i s  continued u n t i l  s a t i s f a c 

t i o n  i s  reached. On l a t e r  occas ions  s a t i s f a c t i o n  i s  

a t t a i n e d  co re  qu ick ly  because th e  r a t  " f o a l s  l i k e  doing 

c e r t a i n  th in g s  and not doing c e r t a i n  o t h e r s . "  He e sp re sso s  

t h i s  su p p o s i t io n  in h i s  review o f  S t a l l '®  work — "An 

animal cay f e e l  l i k e  going down a c e r t a i n  p a th ,  o r  f e e l  ' 

l i k e  h e s i t a t i n g ,  o r  f e e l  l i k e  doing one th in g  whore he could 

do e i t h e r  o f  two o r  t o r e  and s t i l l  have no images o r  idcio- 

t i o n i l  consc iousness  w hatever ."  To uco the"opon s e s a to "  

o f  t h i s  th eo ry ,  tho r i g h t  r e a c t i o n  boeores"3taEpod in* .

I t  i s  r o t  o f  g r e a t  importance to  ask why Thorndike in  h ia  

e a r l i e r  w r i t in g s  sc c a r e f u l l y  i n s i s t e d  on tho psychic  ch^rw 

a c to r  o f  ir:pulno when i t  i s  c o r e ly  a f e e l in g  which acecB- 

pan ioc  in n e rv a t io n  and i s  r o t  oven Kan Friday to  tho  c e n t a l  

Robinson Crusoe o f  s a t i s f a c t i o n  and d i s s a t i s f a c t i o n .  The

a ;

I .  Animal I n t e l l i g e n c e ,  .344 .  ' j,
... P sycho log ica l  Review, Vol. V II I .  p . 544. , if
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qun tior. which f o r  in mcwor i z  how wo c m  corcoivo

o f  t h iü  " foo l ing  l i k e  t a k i n j  c e r t a i n  . a t h s ,  otcT iz  tho 

r o . ; u l t a r t  o f  ,>uroly / h y z i o l o j i c i l  char?oo. In hin con- 

L r ibu t ion  I c  tlio " E c - c a y o  P h i lo so p h ic a l  a r d  I oycho log ica l"  

i r  honour o f  . . i l l i a :  Jai cu ,  Thorrdiko roposoo a theo ry  to  

iccoar.t  fo r  tho f a c to  o f  l o a m i n g .  Tho formation o f  a 

h a b i t  ^noana the s u rv iv a l  o f  ono ( re u ro ro )  connect ion ,  tîio 

e l im in a t io n  o f  a f u t i l e  rocponso to  i ^ivon s i t u a t i o n ,  

r.oans tho death o f  anc thor .  " . r .od i f idb io  "nourono" ho 

says  "bohavoc in  i t s  irovoronts o c u o n t i a l l y  as do tho 

^ u n i c o l l u l a r  organisms. :;hon i t s  l i f e  a c t i v i t i e s ,  o th e r  

than ro v o ro n ts ,  are ^loin- on r o l l ,  i t  con t inues  what ever 

rovouont a c t i v i t y  i t  i s  cn^a^ed in ;  when i t s  i i f o  proeossoa 

aro in t e r fo r o d  ‘with, i t  r.akos one o r  i ore  o f  tho responses  

to such in t c r f o r o r c o  provided in i t s  r e , e r t o i r e .  The ac t io n  

oyoter  o f  a neurone i s  probably as n.arrow as an "amoeba 's ,"
r 1

Cp.SDm). ”Xho p l iy s io ld c ica l  p a r a l l e l  o f  tho s a t i s f y i n g "

CThorndike d ie t in p u is h e o  t h i s  from l e a s u r o ) n o n ;  a l  s t i r -  

u l j t l o r  to conduct.on ir. tho rouronoo" .535) .  ""Ovor .stim

u l a t i o n  o f  any neurone croup docrcaooa, and normal s t im u la 

t i o n ,  Incroaaos  tho to rp o ra ry  supply o f  food to  the  ncrvouo
3^ystoD au a whole" ----- ‘

2 6 3. , Peyeheleeieal Roview, Vol. Till, pp.592-5-6.
•OO'iÆtyo (9 O/yŷ eC '
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In"Anln a l  I r t c l l i g c r c o " ,  he , s a y s , "Tho le a rn in g  o f  an animal
1

in  an I n s t i n c t  o f  i t s  rourcmos" ( p . 249).  "

In those  l a t o r  r i t i n ^ c ,  Thorndike omits any 

ro n t io n  o f  the  ..cychic o lo ro n t  in  i r p u la o ,  o r  o f  p loaouro
■f.

and pain  as corGCious f a c t o r s ,  and i t  i c  ov idont from the 

wiy in which he ske tches  h ia  p h y a io lo r l c a l  th eo ry ,  t h a t  

oven i f  ho co ns id e rs  t h a t  tho p sy c h ic a l  a lo co n ts  aro p res

o r t  , i t  i s  only as opiphonorona. Pros t h i s ,  and from h i s  

ropcatod d e n ia l  o f  tho  a b i l i t y  o f  ideas  t c  load to a c t io n ,  

i t  appears  t h a t  ho no ans h i s  ph y c io lo i j ic a l  theory  to  account 

f o r  tho whole o f  bohaviour.  This was made very c l e a r  in 

tho paper on "Idoo-Motor Action" which ho read before  the 

Arorican Psycho log ica l  A ssocia t ion  in 1912. In i t  ho 

ab s o lu te ly  denies  t h a t  an idea  can in  any way a s s i s t  i n ,  o r  

b r in g  about a u-ovor.ent — tho p h y s io lo g ic a l  c o r r e l a t e s  a re  

the  only anonts .  I t  i s  c i^^n lf ican t  t h a t  in  m a in ta in ing  

h ia  t h e s i s ,  Thorndike co ns id e rs  ideas  as models o f  a c t io n  

o n ly ,  and % u t s  on one s id e  id eas  as having moaning. He 

d i s t in g u i s h o s  the two fu n c t io n s  th u s ,  “Tho f i r s t  i s  t h a t  

the idea in q u es t io n  i s  l i k e  the  movement — i s  to  some ^

e x te n t  a copy o r  correspondent  o f  i t ,  in  much th e  same way 

t h a t  tho r e n t a l  i r a - e  o f  a square inch o f  rod i s  l i k e  a

squaro Inch o f  rod .  Tho second i s  t h a t  the  idea  s-oara the  " i |  

1. 49eyohole#ie%l Royiew, Yal> YlII, p.249. il

%
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movomont in nuch tho saco .fay t h a t  tho  thought o f  the words 

•square inch o f  rod* n o m s  such a square" .  Ho says t h a t  

i f  ho e s t a b l i s h e s  the  t h e s i s  t h a t  tho forr .br have no power 

t o  b r in g  about a c t io n ,  i t  w i l l  bo easy to  apply h i s  argu

ments to  tho l a t t o r .  As a n a t t e r  o f  f a c t ,  however, none 

o f  h i s  arguments has the  s l i g h t e s t  re levance  to  id eas  as 

moaning. ("Idoo-Motor Action" in the  American Psychologi

ca l  Review f o r  1912). This a r t i c l e  confirms tho  su sp ic io n  

which Harvey Carr says i s  engendered by read ing  "Animal_Jx_

I n t c l l i g o r c o " ;  tho su sp ic io n  namely t h a t  " id ea s  a re"

( f o r  tho au tho r)  "mere by -p roduc ts  o f  s o n s o ry - r o to r  con

n ec t io n s  , and the  au tho r  could give a smooth account o f  

a l l  the  procossoo invo lved ,  anBfthe development o f  i n t e l l i 

gent  behaviour  in both ra n  and b e a s t  w ithou t  the  l e a s t  r e f 

erence to  id ea s . « 1

Tho p a r t i c u l a r  forr. o f  Thorndike* s  m a t e r i a l i s t

theo ry  does not  c a l l  fo r  s e r io u s  c o n s id e r a t io n ;  a p a r t  from

a l l  o th e r  o b je c t io n s  the  amoeboid changes in the  neurones

are  too slow to  account f o r  a s s o c i a t i o n .  This has been

p o in ted  ou t  by Loeb in  h i s  Comparative Physiology ( p . 257).

Guch an o b je c t io n  as t h i s ,  however, would not  d i s c o n c e r t
 :___________________________________

1. Jo u rn a l  o f  Animal Behaviour, Vol. I I ,  p . 446.
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Thorndike. H e  %culd r a r o l y  say t h a t ,  although he did no t  

knor enough physiology to choose a . o s s i b l c  h y p o th e t ic a l  

a p p a r i tu o ,  such a one can and must be found. «e h r / c  thon 

to Inq u ire  whothor any o th e r  w r i t e r s  have suggcstod an 

ac tu a l  o r  h y p o th o t ic a l  r.ochanisn which would answor tho 

purpose.  Tho "mneclc" t h e o r i e s  o f  Gaz.uel B u t l e r ,  Horing, 

Prancio D a r ' in  and Secon, and Jenn inga '  theo ry  o f  the  reso

l u t i o n  o f  p h y s i o i o g T c % ^ ^ a t c ^ : R % i 4 % ^ v e s .  The t h e o r i e s  

o f  B u t le r  and H r in g  were not  o f fe re d  to exp la in  l e a rn in g  

to the  exc lus ion  o f  conociousnoss and id e a s .  On tho  con

t r a r y  both those  r i t o r s  ass ign  an im portan t  ro le  to  con

sc io u sn ess  in  tho a c q u i s i t i o n  o f  h a b i t é .  I t  i s  only when 

tho performance hac boon ofton  repoatod and decs not  moot 

^'ith any o p p o s i t io n ,  t h a t  they would co ns id e r  th e  behaviour 

f u l l y  accounted fo r  by t h e i r  theo ry .  Thus Tiering says 

"liow could a l l  t h i s  (p e rfo c t io r .  by p r a c t i c e )  be i f  every 

p a r t  o f  the  c e n t r a l  nervous system wore no t  -able to  repro

duce whole s e r i e s  o f  v i b r a t i o n s  which a t  an e a r l i e r  da te  

requ ired  tho co n s tan t  ard continuous p a r t i c i p a t i o n  o f  con

sc io u s n e s s ,  but which are now so t  in  motion aute r n i t i c a l l y  

on a r e r c  touch ,  as I t  wore, from c o n s c i o u s n e s s . ^

 ^ ^  Gemon -  and Prancia  Darron A rrears  to  i roe with
1. t r a n s l a t i o n  o f  Boring*s lo c tu ro  given in  B u t l e r ' s  

"Unconscious Memory", p . 73.
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with h i :  in  a s s o n t i a l s  — has devolopod a p h y s io lo g ic a l  

theory moro f u l ly  than tho o t n e r  w r i t e r s  and considers  t h a t  

i t  i s  s u f f i c i e n t  to  oxp la in  behaviour w ithout  roforoncc  to 

conaciouancss .  V/o must th e ro fo re  ask whether i t  w i l l  

f u l f i l  Thorndike’ s purpoco. To t o c t  i t  i e  no t  an easy 

m a t t e r  bocausa on tho ono hard Comon's te r r â n c io g y  i c  very 

o r i g i n a l  in  coco ro sp o c to ,  and on the  o th e r  hand ho ucos 

oor.o p sych o lo g ica l  t e n s  w ithout  p o in t in g  o u t  t h a t  they do 

no t  harron ino  with  h i s  s t r i c t l y  m a t o r i a l i c t  th eo ry .  An 

in s ta n c e  o f  t h i s  i s  tho t o r r  "Aufmorksarkoit" which does 

not  appear to  bo anywhere ro ro  f u l l y  def ined  than on p . 366 

o f  Lner.ischo Er.pfindungor" where i t  i c  sade  synonymous 

with th e  d i s p o s a l  o f  V i v i d i t i t  a l though in  an e a r l i e r  pas—

mago "Aufmcrksamkoit i s  made c a % a l  to V i v i d i t a t % - _______

denn d icce  Gpar.ning d ie  d ie  Aufmorksamkeit auf das b o t r o f -  

fendo Ocbiot k o n s o n t r i o r t , bod ing t  be i  ovo n tu o l l  c i n t r e 

t e n d e r  Ekphorie oino bedcutcnd Oebhaftorc Parbung ( V i v i d i t a t )
mnoBiochcn Im p f in iu rg o n ,  , ,

dor entnprochenden^ a l s  s i e  u n te r  gowohnlichen ünstanden

auPoyUtroton p f l o g f ,  p . 222. in  yo t  another  p lace

(Mnemimcho Empfindungon, p.3C0) he says  t h a t  rh i lo  Homophonie

in c re a s e s  V i v i d i t i t ,  i t  r a k e s  tho m e r l e  f a c t o r s  fo llow each

o t h e r  ao much core  e a s i l y  t h a t  a t t e n t i o n  can be taken fror.
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thôru '  ' I t  doan r o t  aeoc p o s s ib le  to  leather ary c l e a r  con

cep t ion  o f  what Aufs.orksar.keit i s  f o r  Soson in  view o f  J

those  th roe  c o n f l i c t i n g ‘s ta to so n ts #  . A f u r t h e r  d i f f i c u l t y  

l i j s  in the f a c t  t h a t  he l a  c h i e f ly  concerned V i t h  the  , -

lower f o r s s  o f  a n i s a l  l i f e ,  whore the  f a c t a  a r e ^ o a s ie r  to  

ex p la in  by scc h o n ic a l  p r i n c i p l e s .  -

Scsori*s theo ry  I s  t h a t  every e x c i t a t i o n  b r in g s  

about a chango in  what he c a l l s  the  "e n e rg e t ic  s i t u a t i o n *  

o f  the o rg a n isa .  This change has in  soce way a l a s t i n g  

o ffoG t,  the  t r a c e  o f  which I s  c a l le d  an "engrar." -  . the  

e x c i t i n g  S t in u lu s  i s  s a id  to  a c t  " e n g ra p h ic a l ly ."  Engrans 

arc p h y s ic a l  in n a tu r e ,  bu t  they are  n o t  l o c a l i s e d  in  the 

way in  which wc o r d i n a r i l y  conceive o f  l o c a l i s a t i o n .  In 

vanning degrees  o f  i n t e n s i t y ,  every engraxx i s  impressed on 

every p a r t  o f  the  e x c i t a b l e  substance  o f  the organism. ^  ^ :

In h ig h e r  an im als ,  however, the  corebrun a c t s  as  a 

"L îu l t lp l lk a to r"  and the engross  which a f f e c t  behaviour  are 

s to re d  in  i t .  Tho ongran o f  any one experience  has the  

maximum i n t e n s i t y  in  t h a t  reg ion  of  the  cerebrum which i s  

concerned in  the  r e c e p t io n  o f  the  s t im u lu s  o f  which i t  i s  

tho o f f o c t .  The ongra rs  o f  a l l  the  d i f f e r e n t  e x c i t a t i o n s
D

rscs iv o d  during  any ono " o c c rg e t ic  s i t u a t i o n "  o f  tho o rgan -  

iar. ,  tond to  bo aeoooia tod  in  such a way t h a t  tho p a r t i a l

I

m

m
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r e tu r n  o f  tho " s i t u a t i o n "  nay o xc i to  any o r  a l l  o f  them.

This a c t io n  Comon c a l l s  "Ekivhoric. "

When a stimulus in repeated i t  does net rcro ly  

oxcito  an airoady ox ig tort  onjrom; i t  croatos a second ono 

"also i:\msr wio f ( a ^ )  f ( a ^ ) $ und n icht wio r(Ea).* ^

Thus a t  tho ca rs  t i r o ,  tho o r i g i n a l  ongrar. i s  

e x c i te d  e k p h o r lc k l ly ,  tho l a t e r  one o n g ra p h ic a l ly .  This 

Soron c a l l s  "HoropKonio" -  tho two ongrams a r e ,  as i t  v/ere 

v ib r a t in g  to g o th o r .  I f  the two aro very much a l ik e  tho 

horophonio i s  "kongruor?t, " i f  they ha/o  im portant  d i f f e r 

ences i t  i s  " i rk o n g ru o n t . " To t h i s  r e l a t i o n  o f  Iicngrucnz 

o r  inkongruena tho organism ray  r e a c t  in a s p e c i f i c  cannor.

In h i s  d iscu ss io n  o f  nomophonio, Soron tak es  an

cxor. I s  o f  animal behaviour which ray  bo corparod with tho
I

ra ta* bohaviour in tho A fox t e r r i e r  has boon run -  i[|

r i n g  a f t e r  s to n es  thrown f o r  him. Or cacL occasion  he »

witches  f o r  tho  ap p ro p r ia te  arc  movsrort  ard then  tu rn in g  Ê

round runs a f t e r  tho s ton e .  Once, however, he i s  deceived.

His c a s t e r  swings h ia  a n  , bu t  does not throw the s t o r e .

Tho dor runs and d isco v e rs  t h a t  the re  i s  no s tone  fo r  him.

iSenon oays " -  -  vo rdoppe lt  o r ,  nachdec o r  o in igo  îialc

1. Die i noTrao, Third E d i t io n ,  p. :G0.
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g o taü sch t  wordGT) l e t , coino AufnorKoafrkoit. Er f i x i o r t  • 

noch genauor a l a  vo rhor ,  und dadurch wird dac D e ta i l  dec 

c r ig i n a l o n  SrrogurgG Kor.plosos v e r / o l l s t ï r d l g t .  Dio 

Roaktton dca Slchundrehons urd ir. dor "Jurfrichtung 

PortatursonG o r f o l g t  nu r  r c c h ,  ern  o r  das Otoinchon 

t / i r k l l c h  f o r t f l i o g o n  goaohen h a t ,  a lso  nur be l  vcllkommonor 

Kor.gruonz dor Honophonio von mcemischcinurd roueir. o r i g i n -  

alor* Erregungakomplox. Boi I rk o rg ru o ra :  Cchlomderbo re-

gung ohno Tïurf, r o a g i o r t  o r  a rd o rs .  Er b l o i b t  ortwodor 

ruh ig  ctohon odor an two r i o t  in s o i r o r  lufrcgur.g m it  cinom 

kurzon 2usarmorfahrung dam abcr  g lo ic h  wiodor dor fruhorcn  

goapanntor Ruhe P l a t a  macht. Dios vorschiedono Terha l ton  

dor> T ie roa  in  don b o lde r  P a l lo r  konror w ir  goradesu a i s  

Roakticnen d a rau f  bcao ich ro r  ob Korgruonz odor Inkongruons 

boi  dor  Ilotiophoric dor mror-ischon urd dor rouor  O r i g i n a l -  

orrogung vorhaudon r;:oroson i c t . "  ^ The dO::*s l e a rn in g  

to  avoid r e a c t io n s  to  the  non-%:roductivo movoTiOnts o f  h i s  

m as te r  i s  very c lo s e ly  analogous to  the r a t* a  lo a ra in g  to  

avoid ro r -p ro d u c t iv o  p a th s  in  the  maze, and i f  Semen's 

theory  s a t i s f a c t o r i l y  e x p la in s  tho one, i t  must be acknc*^- 

Icdgod to  exp la in  the  o t h e r .  The ex p lan a t io n  i s  t h a t  the

iDie
1. l-rcmo, 3rd E d i t io n ,  p .S l3 .
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f i r s t  sxporio rco  i s  recorded by p h y a i c i l  rsoars on a i ;atoriaX

; I
p.cdiuKi, aa i s  a lso  the  decep tive  expe r ience .  A fte r  the  ®

¥%

C

decep t ive  experience  the  doc redoubles  h i s  a t t e n t i o n  and on 

account o f  t h i s  the tu rn in g  round and running occur  only 

when the  l a t e r  p h y s ic a l  w r i t in g  i s  ex a c t ly  the  sane as the  .
ëi'̂ 7 -

f i r s t ,  "p ro -decep tion"  w r i t i n g .  In t h i s  in s tan ce  i t  i s  

I r p c r a t l v e  t h a t  one should know what &ufrorksacks i t  i s ,  

b e fo re  one can allow t h a t  Socon has succeeded i t  exp ress ing  

tho c a t t o r  in  p h y s ic a l  torLO, much l e s s  in  ex p la in in g  i t  

by those  t s n r s .  P u t t in g  t h i s  qu es t io n  as ide  th e re  i s  the 

f u r t h e r  d i f f i c u l t y  o f  how ono p h y s ica l  w r i t in g  can a f f e c t  

ano the r  and by i t s  agroecont o r  d i f f e r e n c e  b r ing  about a 

s p e c i f i c  ro a c t io n .  One knows t h a t  e x c i t a t i o n s  a re ,  on 

uO.-on s t h e o r y , w r i t in g  th e c s c lv e s  on th e  o rg a n ise  a t  every 

cocen t  and y e t  i t  i s  only in  so loc tod  cases  t h a t  t h o i r  

Kongruona o r  Inkongruonz b r in g s  about a c t io n .  The v i t a l  

p rob loc  fo r  tho p s y c h o lo g is t  i s  J u s t  t h i s  s e l e c t i o n .  That 

e n g ra r s  are  a cy th  and okphoric a c t io n  a co re  su j jp o s i t io n ,  

would n o t  be a v i t a l  o b j e c t io n  to Cocon*s th e o ry ,  which i s  J

f rank ly  h y p o th e t i c a l ,  i f  he o f f e r e d  any s o lu t io n  o f  t h i s  

p rob lec  o f  s e l e c t i o n .

Oomon s t a t e s  t h i s  o b je c t io n  as oocing f ro c  h i s

r
I■Î
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oppor.anta and c iv os  h ia  ansTfor. "Abor, so ^ i rd  unsor

Gojner nun olnvondon, .;onn in  uncoren Ausfuhruns^niiis ' p'

Bcguiationen und voruandte Erscbolnunzon a l s  Raaktionon ^

aur  BôGôit i ju rn  dor Inkon^ruona o in o r  Ucmophonic boaoichnot 

Tfordon c in d ,  so 1 s t  J o d o n fu i l s  d ioacs  Problom dadurch n i c h t  

o r k l a r t ,  sondom in o k l a t a n t c r  tToiso nu r  umschriobon cordon.

Dio Art und iVoiao, «i© dio D o s c i t l^ u r r  d iooor  Inkon^ruons
- ' „

G t a t t f i n d e t  l o t  Ja  ^oradc das vrosontl icho, Yzas e r k l a r t

wordcn s o l l t o ,  und m it  dor Aussago: os t r i t t  oino Roaktion

o in ,  d ie  d ie  Inkongruenz b o o e l t l ^ t , boschrcibon t / i r  don

schonston SirkolschlUwg dor Welt.

Doc so^onubor habo ich  z\i botonen, dass  ich  mir

durchaus bewuuat b in ,  dlo n o d u la t io n s  vor^an^;© koinos^cga

in a l lo n  ihron  irasontl ichon Eusaiunon -  han^on a u f r c k l a r t
mir

au habon. ^ohl abor schcintAXhro Erîilxrung durch oin

nsuoa Erkonntnia  monont aufcino v o l l i g  neua a tu fo  eo ru ck t :♦
a i j3 0 3  liocont oaruht  auf d s r  Sinfuhrur.g dos S e g r l f f s  dor 

Homophonio. 3

Dio in diosom ao^^riffe on tha l tono  Erkennntn is  

l o h r t  uns das Vorhandonsoic z a o io t  r e a l  vorhandonor S r ro ^ -  

uxiz.v  in dem rogu l le randen  Oib^anis r.us: o ino r  O r i g i n a l -

orrogung a la  Reia produkt dea sosomoaVtigon ^anorr alonj

1 .
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2 us tand ©3  und o in o r  mnomlochen Errogung die  dem zugohôrigen 

r)onâ\l£n Zustando dos Organisinus bs^r. s e i n e r  Asaendenttn

o n t s p r i c h t .  v;ie o ich  u n te r  dor -om oinscliaf t l ichcn Wirkurg
-  . . .  #

d io s e r  beidcn Srregungon die  rogulicTcndcn Heaktionen l'f

o i n s t c l l e n ,  und vfird 03* Trohl auch no l a rg o  n ic h t  v/crdcn, 

b i s  n ic h t  dor EusornenUang zwischen Errogung urd Hoaktior 

im a l lg e n c in e r  v io l  gonauer s t u d l e r t  und b o sse r  durchschaut 

s e in  v l r d , a l s  dioo beim j e t a ig o n  Stando unoener p h y s io lo -  

g ischcn Korntnisso moglich 1 s t , "  ^

This climax to  Sonor* 3  e l a b o ra te  s t r u c t u r e  r e c a l l s  

i r r e s i s t i b l y  tho s to r y  o f  tho "iCmporor* s C lo th o s ."  The 

Ecporor i s  su re ly  naked. I f  behaviour Troro no t  s o l o c t i v e , 

and apparon t ly  ad 1%)ted to  c e r t a i n  ends the p s y c h o lo g is t  

n i g h t  well  agree with uocon t h a t  i t  can bo explained s a t i s 

f a c t o r i l y  by a p h y s ic a l  . theory, Gomon c l a i r s  t h a t  h i s  

thoory ra k e s  i t  unnecessary to r e s o r t  to  any no t ion  o f  an , 

i r j n a t e r i a l  f a c t o r ,  and then a t  the c r u c i a l  p o in t ,  tho 

m o d i f l a b i l i t y , ho admits t h a t  ho cannot throw l i g h t  on the 

pro bio..,. In o th e r  fords b e l i e f  in  Hor.02-honie i s  an a r t i c l e  

o f  f a i t h  Ju a t  as much as b e l i e f  in purposo, o r  m o d i f i a b i l i t y  

by the ond in view. I l l  t h a t  oonon aays i s  in essence

1, "Dio klnomo", p,3SG,

«s.
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l i t t l e  more h e lp fu l  than what was sa id  by Charles  Bcnnet in
1  ■*' ■ 

I t s  g r e a t e r  p l a u s i b i l i t y  accrues  from i t s  d i f f i 

c u l t  to n i i r o lo g y  and q u o ta t io n  o f  ccdom  s c i e n t i f i c  s x p e r i -  

r e n t s .

The a p p l i c a t io n  o f  Socon 's  thoory would be oven

more d i f f i c u l t  in the  case o f  th e  r a t  than in  t h a t  o f  the
^  -

t e r r i e r ,  bociuao the  Inkongruons i s  i n i t i a t e d  by h i s
— ''L V

a c t io n  and e x i s t s  between only a p a r t  o f  th e  o r i g i n a l ,  and 

tho second ongra r .  I f  f o r  in s tan ce  a r a t  has run in to  

b l in d  dUoy x one o r  r.oro t i r o s  we nay say in Gonon's 

torminology t h a t  the  v a r io u s  s t im u l i  which the r a t  r e c e iv e s  

from tho raao  have a f f e c te d  h ie  e n g ra p h ic a l ly .  The next 

t i c o  p , rh a p a ,  he avoids the b l in d  a l l e y .  On t h i n  occasion  

tho a t i n u l i  ac t  o k p h o r ica l ly  on the p rev ious  onf.raE and tho 

r a t ' s  bohaviour f o l i o  fs acco i 'd in z ly , bu t  a t  tho c r i t i c a l  

r o i n t  a now r e a c t io n  appears .  There i s  no th ing  o f  kongruonu 

o r  inkongrucna in  tho en g ra rs  concerned to  b r in g  about the  

change, o x e o . t  in r e l a t i o n  to  an o f t e n  f a r  d i s t a n t  o b j e c t ,  

i . e . ,  tho food.

Jennings exprossos  h i s  theory  much r.oro concioclv  

than Secon expresses  h i s .  I t s  e s s e n t i a l s  arc  conta ined  in

' '   '  " " " "  ' ,  j r i i i

1. "Contemplation o f  Kàturo" i t .  Y, Ch. VI.
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t h e  fc ixcw ing  q u o t a t i o n ,  "Habit  and memory o b j e c t i v e l y  

conuidored  aro biood rn  th e  law o f  the  rom olution  o f  

p h y s i o l o g ic a l  ^hich  r a y  be a e t  f o r t h  in  a p p l i c a t i o n

to  tho ^ ro s o n t  a u b jo c t  aa fo l lo w s .  I f  a g iven p h y s io lo 

g i c a l  s t a t e  induced by a G t i r u l u s ,  i s  r e ^ c a to d iy  rooolvod 

i n to  X succeed ing  a t a t o ,  t h i s  r e s o l u t i o n  becomes e a s i e r  

and r.ay take  p la c e  sp o n tan eo us ly  so t h a t  th o  r e a c t i o n  

induced i s  t h a t  duo p r im a r i ly  to  tho second p h y s i o l o g ic a l  

s t a t e  reached .  he ro v e r  we f in d  t h i s  lavf in  o p e r a t io n  

wo have the  u l t i m a t e  b a s i s  from which h a b i t  and memory 

( o b j e c t i v e l y  c o n s id e re d )  arc  dcvoloi^od." ^ He c o n s id e r s  

t h a t  t h e re  no d i f f e r e r c e  in  k ind  between merory in  th e  

g e n e ra l  sense  and a i i so c ia t iv o  r .ccory , which i s  d i s t i n g u i s h e d  

from tho former "by tho f a c t  t h a t  th e  response  a t  f i r s t  

g iven  to  one s t i : u l u s  comes a f t e r  a time to  be given to  

a n o th e r  o n e , "  lie s a y s ,  "The e x i s t e r c e  o f  a s s o c i a t i v e  mem

o ry  has  o f t e n  been co ns id e red  a c r i t e r i o n  o f  th e  e x i s t e n c e  

o f  c o n sc io u sn o ss ,  b u t  i t  i s  c l e a r  t h a t  tho p ro c e s s  un d e r ly in g  

i t  i s  as r e a d i l y  co n c e iv ab le  in  terms o f  m a t t e r  and energy 

as are  o t h e r  p h y s i o l o g i c a l  p r o c e s s e s . "  . ___  _________
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Tho p h y s i o l o g ic a l  s t a t o  i s  to  bo lookod upon as a "dynamic 

c o n d i t i o n ,  no t  a s t a t i c  ono. I t  i s  a c e r t a i n  vray in 

which b o d i ly  p ro c e s s e s  aro t a k in g  p la c e  and tonds  d i r e c t l y  

to  tho p ro d u c t io n  o f  some changc i-^

"1 th  J e n n in g s ,  as w ith  'Somon, t h e r e  i s  t h e  d i f f i 

c u l ty  t h a t  h i s  theory  was fo rm ula ted  in  connec t ion  with  

th e  s tudy o f  very simplo organ ism s,  and while he says  t h a t  

i t  a p i l i e s  to  the  h ig h e r  forms o f  b eh a v io u r ,  he does n o t  

g ive i l l u s t r a t i o n s .  Thero i s  no th ing  to  show what the
ê

. 'h y a i o lo c ic a l  s t a t e s  which f u r c t i o r  ir. such behav iou r  as 

tho  r a t ' s  can bo.

Has he a s p e c i f i c  p h y s i o l o g i c a l  s t a t e  c o r r e s 

ponding to  each p a r t  o f  tho naze? I t  seoES i n p o s s i b l e  to  

a f f i r c  o r  deny. Tho s t a t o s  a re  h y p o t h e t i c a l  in e x a c t ly  

tho 3are  way as e n g r a r s  and hocophonie. T h e i r  p o s t u l a t i o n  

r u s t  be j u s L i f i o d  by t h e i r  a b i l i t y  to  e x p la in  the  f a c t s .

As an e x p la n a t io n  o f  tho r a t ' s  b eh av io u r ,  the  r e s o l u t i o n
ato f  . h y s i o l o g l c a l  s t a t e s ,  qua p h y s i c ^ . r o c c s s ,  i s  open to  

tho o b j e c t i o n s  to  any p u re ly  p h y s i o l o g ic a l  e x p la n a t io n  

which w i l l  bo co n s id e red  in  the  next  p a ra g ra p h .  J e n n in g s '  

thoory  has  th e  f u r t h e r  d i f f i c u l t y  t h a t  supposing the  r a t



' ' ' ' '
has a phjrololocical s ta te  corroa^^ndine to each section  o f

m i f i  ■ .. ^  -

tho Base, M s learning does not involve merely^the, readier ÿ?'
■* -

resolu tion  o f ono o f  those otatea in to  the other, but^ias
a . % . ¥&

Drio^ch has pointed out in another cornoetiom) the» iOtual* Î- * ■ • 4 &
or iso ion  o f soso o f then. That "r.atur* rion fa c it'o a ltu o *  * "a 

i;e«ca indicputablo ^hen "natura" io  p'-hysical proceas.-»

P hysio loglsto  suoh as Oecon and Jenttings, -rtio. —*- 

attack poychologiota for clin g in g  to an Uxvâterial factor  

as o jo en tia l tc  the g%p l anation o f such bohaviour,.as thsc:
^  . ;  ier ^  D -
•■ - ■ ' •

r a t 's ,  do not appear to  r e a lise  the fa c t on w h i^  the
aP'sychologist bases b is  a c r ic r i  c la ir  that no physical

? >
explanation ia  adéquats. I t  i s  the fa c t that what the-i;* , .

•e.in ira l i s  n ot, and dooa not p ossess, can in fluonw  what So
- f e

i s .  This d is tin c tio n  between being soeething and having . f 

the uorething as an object i s  p ossib le  only in cognition , 

.«horovsr the d is tin c tio n  can be cade, and i t  can be cade -*T-r

ifî the c isoa  o f ira u la s , tlioro purely physical
K-ri;

oxplaration; aro out o f  court. !ioUhou30, whoso ar^:yDoiitô ^: :pi
w ill  be conoidsred in a la te r  se c tio n , has wqI I  maintained 

th is  in "L'ind in Evolution. " I t  oust be noted that th is  

Opinion IS not hold by a certain  school o f  psychologists  

alone. üri?seh and J . A. Thor.aon, both orinent b io lo g is t s ,  '

■ ■  ■
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havo r-airtairod the oac;@ arcur.ort fros  the b io lo g ic a l  p o in t  

o f  view.

Tho D ehiv iourint Ochool io  no doubt ready with  

tho reply th a t i t  i s  not necessary to aupjpoae that,^ when 

the ra t coaaoo to  run in to  tho u so lo s s  passage i t  i s  because 

o f  any Unowlodgo o f  food ahoid. The B ehaviourist says th a t  

tho ra t has irn o d ia te  d i s s a t i s f a c t io n  in  a cu l de sa c .

This r e p ly , however, only pushes the d i f f i c u l t y  a s ta g e  fur

ther back ; i t  does not so lv e  i t .  Before tho ra t has d is—

covorod food at tho ond o f  a r a z e ,  b lin d  a l lo y s  do not d is—
\  '

s a t i s f y  h ie .  Ho appears to be s a t i s f i e d  with th en , perhaps 

as lo s s  draughty than tho o th er  p a r ts ,  and ho always s e l e c t s  

thoc: for  h ia  naps. Onco the food has boon d iscovered ,  

blind  a l lo y s  which do not load to  i t  may w e ll  be d i s s a t i s 

fy in g  but t h i s  i s  because in  sore fo r e ,  however crude, thore  

ia  pro sen t to  the ra t aor.othing which ia  not  ̂re sen t in  

ironed la t e  perception . I t  cay be noted here that Thorndil.a'a 

theory o f  a a t ia fa c t io n ,  e t c . ,  would be e x trero ly  d i f f i c u l t  

to  apply iD tho caco c f  a vxxzo such as Laso g , whore ru rr irr  

in to  1 or 2 doos not give tho s ^ o c i f i c  oxi^orionco o f  being

1. Driosch, "Gcionco and Philosophy o f  tho Organism", 
Thomson "Tho \iondor o f  L ifo ,"  and s e c t io n  on
"ii!nor. ic  Thoorios. "
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p u lled  up short and nado to turn round, but moroly causoa 

h is  t o t a l  path to bo lon ger . 5 ) .  I f  tho ra t  onco

found tho food a f t e r  tho longer  co u rse , and ho o fton  d id ,  

there ooeno no reason v?hy on Thorndike's "stamping in" 

theory ho should not always take that xray to  find  i t .  Tlie 

fa c t  th a t  ho in variab ly  f in d s  and follo«fa tho ühortor ,a t h ,  

ooer.0  to confirm the view th a t  'vîhilc tho ra t  i s  lo a m in g  

to run tho t a s e ,  h ia  movomonts aro a ffe c te d  by an element 

over and above the olomonta rhioh Thorndike a l l o t s .  

ClaparVdo hao c r i t i c i c o d  t h i s  tendency to ignore ooeo o f  

the fe a tu r es  o f  animal bohaviour in hiu a r t i c l e  on the  

"Consciouanees o f  Animals."  ̂ He sa y s ,  "Wishing at a l l  

hasards to g ive an account o f  th e ir  ox%)Grir onto in co r -  

p ara tive  b io logy  in p h y s io lo g ic a l  languago, the savants  

o f  the neiar school find  th orso lvos  ob liged  in order to  

s a t i s f y  tho a t ip u la t io r  o f  th o ir  contract to adhere to  

th o ir  s o -c a l le d  o b je c t iv e  nomenclature, to bring the fa c t s  

dovn to the l e v e l  o f  th o ir  vocabulary, ju c t  as a t a i l o r  

fo r  ch ild ren , i f  he had to  f i t  an adult in  one o f  th e ir  

costumes might cut o f f  the anno and lo g s  o f  h is  unfortu

nate customer." ‘

1. T ranslation  in the In tern a tio n a l Q uarterly , Vol. V III,
2. Ib id , p . 312. r a r t  I I .

L
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Dobavlourist Johool tppaars to baao i t s  

rafuoai to  allow  any roic^ to co g n it io n  Ir anltaal behaviour  

on the ground th a t I t  would in vo lve  " s p lr i t i s c *  and the 

break,down o f  the i c l o n t i f i c  a t t i t u d e .  This fear  Joos 

net s e e s  to be j u s t i f i e d .  I t  13 p o s s ib le  fo r 'th e  z o s t  

rigorous a e i e s t i - t  to adr.it th a t  a s p e c i f i c  fort; o f  action  

( s t r iv in g  towards an end by varying roans) i s  r o t  found in  

any purely ^.hysieal p ro ce ss ,  and to  r a ir  ta in  th a t  i t  can 

take laoo  only whore there i s  con sciou s re fere n c e , i . e . ,  

whore the actu a l and the , o c e lb le  can be hold to g e th er  and 

y e t  d i a t i r c t .  This doos not ro co n a sr ily  in v a lid a te  the 

p r in c ip le  o f  the Conservation o f  Enorgy, which io  re lev a n t  

only  to  the phycic&l. Tho co a t  th a t s c i e n t i o t c  are ju o -  

t i f i e d  in  s a in ta in in g  i s  th at w ith in  tho yh ya lca l world 

any fo m  o f  energy ia  alvaya converted in to  an éq u iva lan t  

as;eur.t o f  any othor fo fn  o f  energy. This does- not pre

clude the ^ o e o ib l l i t y  o f  the p sych ica l which f a l l s  o u ts id e  

the phenonena o f  which the p r l n c i i l e  h o ld s ,  having an 

e f f e c t ,  p a r t ic u la r ly  a r e g u la t iv e  e f f e c t  û x»n the p h y s ic a l ,

As ward say» ,  ̂ energy la  e a s e n t la l ly  a c o t r i c a l  n o t io n , 

and i t a  conservation  in  f i n i t e  and i s o la te d  m ater ia l s y s t e m ,
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luxa boon asoartainod by ca ro fu l q o a r t l ta t iv o  c x p c r ite n ta .

2o say th a t  the energy o f  tho a a to r ia l  universe i s  constant  

i s  only a way o f  exp rossin g  the g e n e r a lisa t io n  o f  t h i s  res

u l t  — i s  tantamount in  othor words to saying  th a t  i t  holds  

o f  a l l  f i n i t e  io d la ted  system s. The './hole universe may 

perhaps be c a l le d  i s o la t e d ,  but we do not know th at i t  ia  

f i n i t e .  Ï 0  cannot th ere fo re  apply n o tr ie a l  concepts to 

i t ;  and consequently we cannot in te r p r e t  the conservation  

o f  onergy as coaning th a t  the p h y s ica l  part o f  i t  i s  a- 

c lo sed  ayston . Out, i f  not a c lo sed  systom, then the

energy e f  a given group o f  b od ies  nay be increased  or de—
\

creased w ithout in te r a c t io n  bo tween th a t  group and o th er  

bodies — cay be increased  or decroasod by psych o-p hysica l  

in te r a c t io n ,  th at i s  to say. And corcover , such psycho

p h y s ica l  in te r a c t io n  would not in v a lid a te  tho conservation  

o f  energy r ig h t ly  understood; fo r  th a t merely means th a t  

the energy o f  a group o f  bodies can bo a ltorod  only  from 

w ith ou t, and t h i s  e ig h t  happen whenever ouch in terv e n t io n  ,

o c c u r r e d ." _ : i
- ^

That tho coTjsoiouG proco^s i s  in oono way depond- 

ont upon, or  accompanied by a p h y s ica l  p ro co a sd o o o  not 

moan th a t  tho phyaical procoos p orforrs  tho conacloua fu n ction
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any cjoro than tUa fact that a work of art may bo orsatsd  

out o f tho pooriot c la y , puto i t  on a lovo l with tho clay  

which has not boon r.ouldod. havs.no knowlsûgo o f

whovher tliO pLyulcai charges accompani^ko conscious 

QQoa are dilforcnu froc othor physical changes or ro t.

Eut ÏÏÎO can a s s o r t  t h a t  oven I f  they are  un iq ue ,  they  can

n o t  qua l o c a l  and ex tend ed ,  osplair* s t r i v i n g  a f t e r  en ds ,  

and tho h ind  o f  l e a r n i n g  by oxporionc© o f  which even a 

r a t  i s  cap ab le .  F u r th e r  2>roof o f  t h i s  w i l l  appear  in  th e  

c o n s i d e r a t io n  o f  th e  way in  which r a t s  icprovo  in  l e a r n i n g
#

a e e r i o s  o f  maoeo.

I t  i a  p robab ly  f u t i l o  to  p r e s s  an a ; r i o r i  argu

ment a g a in s t  th e  B e h a v io u r i s t  Cchool because i t a  very  none 

i s  G u f f ic io n t  to  d i s c r e d i t  i t  in  t h o i r  o p in io n .  P r o f e s s o r  

Ange11 has  more w ise ly  cxprenaod tho d i f f i c u l t y  from the  

e m p i r i c a l  a id e .  In speak ing  o f  L oeb 's  attem^^t to  reduce 

c o n sc io u a n tc c  to  an " a s s o c i a t i v e  Doir^ory m e ch a n læ "  he 

cays  "To make conociouoncss  synonymous w ith  a s s o c i a t i v e  

monory i s  tho rough ly  j u s t i f i a b l e  i f  th o  one r e a l l y  in c lu d e s  

a l l  t h a t  i s  in  tho  o t h e r .  But i f ,  a s  i s  a l l  too oasy ,  , 

ono has a t t e n t i o n  f ix e d  l a r g e l y  o r  s o l e l y  upon th e  jm ro ly
t

memorial i>ar t‘o f  th e  p ro c e s s  much w i l l  be over looked  which
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Is not cor.ory at a l l  ir. any yropsr oonso, and r.uch vhich 

raquiros oxpiar.ation and intorprotation in a rocu iiarly  

urdont cannor. And aa '.îard has saintainod in "Uor-adity

and ITocory, " aomory ita a lf  i s  bravostiod by tho coehanioal 

theories -  although hoeb'c thoory might possib ly  not ooc@ 

under h is  str le tu ro a . . . .

Up to th is  o in t we have been eoncemed with 

arguserto which would ap^ly to the ra ts' behaviour in loam -, 

ing only one mime. The r e su lts  given in the ^roaent paper, 

showing how they improve in learning a aerios o f c a s e s , - 

seem to confirm the via* that th e ir  learning i s  not a purely 

mechanical process. The fa c t that they are riot hindered 

by a previcua habit i s  in i t s e l f  suggestive o f th is ,  but 

th e ir  actual mannpr o f dealing with the la to r  cases i s  oven 

r.oro s ig n if ic a n t  than tho numerical r e su lts .

That tho practised rat confronted with a now mass 

spends comparatively l i t t l e  time in running into blind  

a lle y s  suggoots that they have loquirod meaning for him 

with roferocoo to the r.aao as a whole. This aequirouent 

^of mooring i s  another foaturo characterising anl£.al bohav*our,

1. Jbumal o f Animal Bohaviour, Vol. I l l ,  p .4€7.

' •'-i'
" I
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which cannot  from i t s  very  n a tu ro  be expronsed ir. p h y s i c a l  

terc .a .  In h i e  "Science and Philosophy o f  tho  O rgan ise"  

Dricsch hao i n s i s t e d  on t h i s  i m p o a s i b i l i t y .  llo c a l l s  t h e  

c h a r a c t e r i s t i c  in  q u e s t io n  " I n d i v i d u a l i t y  o f  Corrsspondsnce

-  -  a c t i o n  ( a n l e a l  o r  human) always i a  a r e a c t i o n  cornet-
«

jo n d ip g  to  an in d iv ld ue i l i so d  s t l r u l u d *  I no©d o n l y  roc In d 

you t h a t  th e  s i g h t  o f  a a r o c i f i c  poroon o r  a s p e c i f i c  house 

cay  in f lu o n c e  your behav iou r  in  a s p e c i f i c  inanncr -  -  -  And 

thon tho ind lv iduaX isod  s t im u lu s  has an e f f e c t  t h a t  i a  

i n d i v i d u a l i s e d  a l s o . "  A f te r  e x e n f l i f y i n g  t h i s  in  two o r  

th ro e  ways Drlo oh c o n t in u e s  "Thero can h a rd ly  bo a c l e a r e r  

e x p re s s io n  o f  the  f a c t  t h a t  i t  i s  th e  t o t a l i t y  in  i t s  

r / v o c i f i c i t y  bo th  o f  the  s t i c u l u s  and o f  th e  e f f e c t ,  t h a t  

cones i n t o  account in  a c t i n g ,  and n o th ing  e l s e .  But what 

i a  tho meaning of  t h i s  t o t a l i t y ?  Hero have used tho 

word t h a t  ocbracoc  o u r  p ro b lc n  almost u n w i l l i n g l y ,  ro  may 

say t h a t  i t  came upon us unawares:  th e  word*coaning*. Tho 

t o t a l i t i e s  o f  s t i c u l u s  and e f f e c t  have a "r .oaning", and 4 

t h o i r  neaningo  do no t  a t  a l l  depend on ono anotl ior  p ie c e  by 

p i o c e . "  Driosoh r e g a rd s  t h i s  as  one o f  the  moot cogent

1* D r io c c h 's  "Ocicnco o f  the  P h i losophy  o f  th e  Organism",
p .  71 .
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re a so n s  f o r  donylng t h a t  a c t io n  can be ex p la in ed  on th e  

b a s i s  o f  "physico -  ch o n lea l  t e c t o n i c * "  o f  any s o r t .

I f  the  p r a c t i s e d  r a t  fo r* s  an au tom atic  a s s o c i a 

t i o n  bstwcon be ing  p u t  i n to  a maze and running  on u n t i l  

food i s  found th e re  i s  no reason  why be should* abandon the  

course  o f  running in to  b l i n d  a l l e y s  any more q u ick ly  than  

th e  u n p r a c t i s e d .  I f  he avoided thorn in  th e  second c a s e  

w i th o u t  runn ing  in to  them tho B o h av io u r ia t  r i g h t  aay t h a t  

h i s  a c t i o n  was a rem ainder  o f  the  a u t o n s t i c  h a b i t  o f  th e  

p re ced in g  maze. Hunter  a p p a re n t ly  has some such argument 

as t h i s  in  r i n d  when he says  "Pot on ly  must tho  s t im u lu s  

bo known i r  th e  case  o f  th e  f i r s t  h a b i t ,  b u t  th e  second 

s t im u lu s  must- be known p h y s i c a l l y  and a l s o  p h y s i o l o g i c a l l y  

in  t e r ; . s  o f  tho  f i r s t  ono. Thus one can kno* whether  o r  

n o t  the  s t im u lu s  i s  f o r  tho s u b j e c t  in  t h a t  s i t u a t i o n  the 

same as th e  f i r s t  s t im u lu s .  t.iiero the  type  o f  h a b i t  s e t  

up i a  k i n i o s t h e t i c  as opposed to  a u d i to r y  6 r  v i s u a l ,  th e  

c o n t r o l  o f  the  s t im u lu s  i s  very  d i f f i c u l t  because th e  

s t im u lu s  l i a s  in  the  a n im a l ' s  own covcmonts . "  ^ I t  doe* 

r o t  ZQOv %o a a ib lo  t h a t  tho  b l i n d  a l l e y s  o f f e r e d  any con

s t a n t  n t i ru lu f f  o f  tho  kind bocauoo they  wore

1. Animal Bohaviour,  Vol. V I I , îîo. 1, p . 61.



v ary ing  l e n g th  and in  d i f f o r o n t  p o s i t i o n s  r e l a t i v e  to  the

o t h e r  xjaocacoa. i?urtLor than  t h i s ,  tho r e s u l t s  sho'v t h a t

tho p r a c t i s e d  r a t  has  no p a t e n t  nethod o f  avo id ing  b l i n d  ^
,   ̂

a l l e y s  -  he has  to  d i s c o v e r  ’j h i c h  they  aro  by runn ing  in to

thee# . ' ' I. -

I t  has boon urged as  àn a rgunen t  f o r  th e  auto

m atic  c h a r a c t e r  o f  tho  r a t ' s  behav io u r  t h a t  when ho goes

a s t r a y  on th o  ;)ath he w i l l  o f t e n  run r i g h t  back to  th e
1beg inn ing  and s t a r t  a f r e s h .  I t  i s  t r u e  t h a t  in  the

e a r l i e r  s t a g e s  tho r a t s  o f t e n  do t h i s ,  but  tho  re c o rd s  show 

t h a t  as they  becone more p r a c t i s e d  t h i s  beh av io u r  c e a s e s  

and i f  they  make a m is take  they  r e c o v e r  them selves  and run 

on w i th o u t  r e t r a c i n g  more than  th e  frong s t e p s .  (3oc Table I ,  

Guiire b f o r  Haze E ) .  F u r th e r  than  t h i s  tho  ror© p r a c t i s e d  

a r a t  i s  t h e  l e e s  he seems t i e d  to  any ono p a r t i c u l a r  routo# 

I f  ho happens to  tak e  a wrong tu r n in g  ho l e a p s  o v e r  a p a r t i 

t i o n  and c o n t in u e s  on h i s  accustomod r o u t e .  Tho i n s t a n c e s  

quoted on p . 4 8 . show t h a t  even when tho  r a t s  have a p e r f e c t l y  

formed maao h a b i t  they  n o t i c e  novel  f e a t u r e s  in  t h e i r  p a th .

Probably  the  s t r o n j o s t  argument f o r  consc ious
%

guidance i s  t h a t  a f fo rd e d  by a c o n s id e r a t io n  o f  th e  behav io u r
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o f  the  r a t s  in  L!aao K. Hero /hen th e  food *^aa p u t  a t  y ,  

fh i lo  tho r a t o  wore s t i l l  f roo to  run to  x ,  th e  accuotomod ;v 

J laco  f o r  th e  food ,  thoso  who had a p e r f e c t l y  forncd  h a b i t  

woro q u ic k e r  a t  f i n d in g  th e  food in  tho new p la c e  than  

th o se  who had run tho  maae only  a fOT t i n e s .  S evera l  o f
-V

th e  r a t s  l e a rn e d  to  go s t r a i g h t  to  y by tho t h i r d  t r i a l  

a l though  they  had neve r  gone to  i t  be fo ro  ©xcopt v i a  x.

This  i s  an in s t a n c e  where i t  would be o x t re n o ly  d i f f i c u l t  

to  apply T h o rn d ik e 's  t h e o ry .  The " f e e l in g  l i k e "  t u r n i n g  

in to  y i s  i n e x p l i c a b l e  in  terms o f  th e  r a t ' s  e a r l i e r  e x p e r -  

ionce i f  i t  bo i n t e r p r e t e d  m ech an ica l ly  as  Thorndike p ro -  

poGoo. But hero a g a in ,  i t  i s  no t  tho  ba ld  f a c t  t h a t  tho 

r a t s  como to  a c o n ta in  m o d i f i c a t io n  o f  t h o i r  p a th  in  a c e r 

t a i n  t ime t h a t  t eac h es  us most about t h e i r  l e a r n in g ;  i t  i s  

the  way each in d i v id u a l  r a t  bohavoa. I f  we c o n s id e r  t h i s ^

we see  t h a t  th e r e  i s  g r o a t  v a r i e t y .  Gomo r a t s  omit tho
.

-.fhol9 o f  the  uae lo a s  x run on one o c c a s io n ,  some run  the  

f i r s t  tvo o r  th ro e  s t e p s  on i t ,  and th en  tu rn  back to’ y ,  

o t h e r s  aga in  run to  the  o u t s id e  o f  th e  x food box, and 

w i th o u t  e n t e r in g  run back. All th e se  c h a r a c t e r i s t i c s  o f  

th e  r a t ' s  behav io u r  in  the  cazo make i t  seat; i c ; ;o s s ib le  

t h a t  any p h y s i o l o g i c a l  th eo ry  can co m ple te ly  account f o r
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Tho Psycho log ic  1] P i c t o n  in vo lved  in  th e  Bat Vs 

A cq u is i t io n  of  Motor H a b i t s .

In  the  p roced ing  s e c t i o n s  terms such as " idea

t i o n a l  f a c t o r s "  and "consc ious  r e f e r e n c e "  were used with

o u t  comment o r  d e f i n i t i o n .  T h is  was because  a n y . a t t e n p t  

a t  . d e c i s i o n  would have inv o lv ed  a l e n g th y  d i g r e s s i o n  which 

would have served  merely t c  obscu re  th e  i s s u e .  The aim 

of  t h e  argument was to  prove t h a t  t h e  r a t ' s  a c q u i s i t i o n  o f  

motor h a b i t s  has c h a r a c t e r i s t i c s  which would n o t  be p o s s i b l e  

i f  th e  animal were n o t  co n sc iou s  o f  ^  end to  be a t t a i n e d .  

Sup%,osing t h i s  tu  be proved, t h e r e  i s  t h e  f u r t h e r  q u es t io n  

o f  thB n a tu r e  o f  th e  piychologiO'C f i c t o r e  in v o lv ed .  '■ j

I h i e  l e t t e r  prcbjers i s  both  i n t e r e s t i n g  end im p o r t a n t , bu t  

i t  i s  in  no v*y fundamental to  the  fo rm er .  One M*y be i b lo  

to  a e e e r t  t h a t  acme k ind  of  consc ious  p ro c e s s  i s  in v o lv ed  in  

t h e  r a t ’ s b eh av io u r ,  w i thou t  being  a t  a l l  c o n f id e n t  as  to  

e x a c t ly  what k ind  o f  consc ious  p ro c e s s  i s  invclw ed. I t  

Bust  be consc ious  because i t  s h o f s  t h e  in f lu o n c e  o f  a v i s  a 

f r o u t e ,  b u t  i t s  e x a c t  c h a r a c t e r  may be in d e te rm in a b le  f o r  

t h e  very  reason  t h a t  wherever t h e r e  i s  co nsc iou s  r e f e r e n c e
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th o ro  i n  th© i t y  o f  v in  a f r o n v o  a c t i o n  «l^vQicping.

Having f o r t i f i e d  o u ra e lv en  in  case  of  d i s a s t e r  

we may th e  more c h e e r f u l l y  enbark on an a t tem pt  t c  d i s c o v e r  

what aro  t h e  p o s s ib l e  p sy ch o lo g ica l  f a c t o r s  in  th e  r a t ' s  

behaviour* The w r i t e r  who has devoted most a t t e n t i o n  to  

t h i s  q u o e t icn  i s  l^;al] .  His views may be given in  h i s  

own words. Speaking o f  t h e  r a t ' s  l e a r n in g  he says ,

"How e x p la in  t h i s  inp ro venen t?  — Doubtless  one f a c t o r  in  

" th e  p ro c e s s  i s  t h e  monory o f  t h e  p l e a s a n t  ex p e r ien ce  a t  

" t h i  ond. In  a d d i t i o n  to  th o  u n d i r e c te d  md u n d i f f e r e n -  

" t i a t o d  motive o f  hunger and th e  motor t r a i t  o f  th e  f i r s t  

" t r i a l ,  t h e r e  i s ,  in  th e  second, i dimly i d o i t e d  end which 

"p robab ly  becomes p r o g r e s s iv e l y  clOfirer in  th e  subsequont . 

" e x p e r ie n c e .  But t h e  e s s e n t i a l  p o in t  i s  c e r t a i n l y  th e  

" r e c o g n i t io n  of  th e  c r i t i c a l  p o i n t s  along th e  way cind th e  

" d i s c r im i n a t i o n  o f  t h e  d iv e rg e n t  p a th s  a t  t h e s e  p o i n t s  l e a -  

"ding to  pu rpos ive  s e l e c t i o n  o f  th e  r i g h t  p a th .  The m:n- 

"ory o f  t h e  l i leasa j i t  ex p e r ien ce  a t  th e  end would be o f  

" s l i g h t  a v a i l ,  i f  th e  r a t s  d id  n o t  r e c o g n is e  .the c r i t i c a l  

" p o in t s  and d i s c r i m i n a t e  and s e l e c t  t h e i r  p a th s .  The 

"animal beg in s  by going r i g h t  and wrong wholly by chance. 

" A f te r  a few t r t i l s  he comes t c  r e c o g n is e  th e  doubtfu l
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"pi ices ,  and h e s i t a t e s  when he comes to  them undecided

"which way to t a k e .  Tho o x to rn a l  s ig n s  of  in d e c i s io n

"vary  hotwoon s ta n d in g  s t i l l  as  i f  t r y i n g  t c  th in k  which

"way to go, and a b o r t iv e  s t a r t s  each way."^ Again in  
*•
Speaking c f  th e  r a t  choosing th e  s h o r t e r  p a th  he says  

"In such ca ses  p r o f i t i n g  by ex p e r ien ce  n a n i f e s t l y  i n v c i -  

"ves t h e  p ro c e s s  o f  r e c o g n i t i o n ,  d i s c r im in a t io n  and ch o ice .  

" I f  the  problem s e t  were m e r e l y  t h e  s e l e c t i o n  o f  one e f f o c -  

" t i v e  movement o u t  o f  s e v e ra l  haphazard movenents, as  was

" th e  case  with th e  puaxle box exper im ents  ----  then  th e

" p r o f i t i n g  by ex p e r ien ce  cou ld  be accounted  f o r  by t h e  fad ing

"away o f  th e  u s e l e s s  movements  In t h e  p r e s e n t  c a se ,  h o f -

"over ,  two d i s t i z i c t  a s s o c i a t i o n s  a re  formed and d i s c r im in a -  

" t e d  between and tl.o advantageous one s e l e c t e d .  Becog- . 

" n i t i c n  o f  tho  c r i t i c a l  %)1 aces  i s  oqi.iva?o n t  to  doubt as

" tc  tho  r i g h t  p a t h  The ’p o s i t i v e l y  u s e l e s s  o r  l e s s  id-

"vantagOGUs a s s o c i a t i o n  does n o t  f a l l  away n e c h a n i c a l l y ,

"but on ly  in  v i r t u e  of d i s c r im in a t io n  between tho  two con- 

" s t r e e t s ,  and f i n a l l y  th e  co n sc iou s  s e l e c t i o n  o f  th e  r ig ) ; t  

"one. In  such a case  as t h a t  o f  cho ice  a t  X i f  th e  a n i -  

"nal d id  n o t  c o n s c io u s ly  s e l e c t ,  t h e r e  cou ld  neve r  be any 

T- American J .  o f  Psy, Vcl. XII p. 131
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f i x e d  a s s o c i a t i o n  con sequ en t ly  never  any h a b i tu a l  a c t i o n  — 

But th e  s h o r t  road  i s  soon h a b i t u a l l y  s e l e c t e d  j u s t  as  i s  

th e  r i g h t  pa th  a t  o th e r  c r i t i c a l  p o i n t s .  There i s  i n v o l -  

vod an e l o n e n t i r y  f o m  o f  conpar ison  and judgment; f o r  

c o n p i r ison ,Ju dg m en t  and r e f l e c t i o n  even a re  p r e s e n t  in  em

b ryo .  They a l l  t a k e  t h e i r  r i s e  in  th e  s t r u g g l e  o f  id e a s  

and images, and lower down of  " c o n s t r u c t s "  which g iv e s  in  

animal as  in  nan tî .e  i l l u s i o n  o f  cho ice  and f r e e  i n t e l l i 

gence.^  I t  i s  e v id e n t  t h a t  f o r  Sr.all th e  r a t  d i f f e r s  

from man no t  so much in  having fewer consc ious  e lem ents  as 

in  having them in  a a c r e  e lem entary  form.

Watson, who was t h e  f i r s t  t o  t a k e  up th e  problem 

fo rm u la ted  by S n a i l ,  r e f u s e s  to  c o n s id e r  any th ing  b u t  tho  

o b j e c t i v e  e lem ents  in  th e  r a t ' s  b eh av io u r ,  and, t h o r e f c r o  

g iv e s  no a n a l y s i s  c f  th o  p sy c h o lo g ic a l  f a c t o r s ,  a l though  he 

assumes t h a t  o rg a n ic  s e n s a t i o n s  fu n c t io n  in  g u id ing  th e  r a t

th rough  th e  maso. As J en n in g s  s a y s - in  h i s  review c f

Watson 's  work, i t  i s  very u n s y s t e n a t i c a l ly . f o r r .u 3  a ted  and 

t h e r e  i s  so l i t t l e  a n a ly s i s  t h a t  c r i t i c i s m  i s  a lm ost  imposs

i b l e .  "

Dr. P. Bich&rdsozi who was th e  f i r s t  to  r e p o r t

1. AJieric m J . of Psy, Yol • X \ l  p. 331*
3. Tho American N a t u r a l i s t  Vol. f o r  1908.
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th 9  r?it*3 in:;rov3mont in  l o^irninE to  soIvq % s o r i s s  o f  

^rob:iOR3, ai^peara to  r e g a rd  t h e  p recede  a t  more] y th e  

a c q u i s i t i o n  o f  a s s o c i a t i o n s .  The f a c t  t h a t  ] a t e r  na%es 

a re  l e a r n e d  more q u ick ly  she a t t r i b u t e s  to  t h e  f a c t  t h a t  

t h e  a s s o c i a t i o n s  a re  formed more r a p i d ] y owing to  th e  

s t i m i l u s  r e l e a s i n g  a g r e a t e r  amount of i n n e r v a t i o n ,  and 

a l s o  to i t s  r e l e a s i n g  movements which had become h a b i tu a l  

in  t h e  e a r l i e r  ex p e r ien ce  and which would be o f  use in  

t h e  new problem. She does n o t  c o n s id e r  th e  q u es t io n  o f  

why some o f  th e  p o s s i b l e  a s s o c c i a t i c n s  become f ix e d  and 

o t h e r s  do n o t ,  and h e r  physiologica"» h y p o th e s i s  does n e t  

g iv e  any c lu e  to  why t h e  p r a c t i s e d  r a t  e l i m in a t e s  running  

i n t o  b l i n d  a l l e y s  w ith  fewer e x p e r ie n c e s  than  t h e  unprac

t i s e d ,  4s she was us ing  p u s s l e  boxes t h e r e  may n o t  have 

been any f e a t u r e  co r rc sp cn d in g  to  t h i s  25  ̂ t h e  r a t * s  beh av io u r  

The o t h e r  s tudy  o f  r a t  behav iou r  which r e p o r t s  i n -  

p ro ven an t  in  l e a r n in g  to  s o lv e  a s e r i e s  o f  problems con

c lu d e s  t h a t  " the  s u c c e s s fu l  re sponse  i s  developed in  ccn -  

" n e c t io n  w ith  th e  gene ra l  meaning o f  t h e  s i t u a t i o n "  and t h a t  

" th e  l e a r n in g  does n o t  f a l l  e n t i r e l y  under  th e  law of  h ab i t "^ ,  

Those who have w r i t t e n  about t h e  expe r im en ts  of 

1. Bedford College  P sych o lo g ica l  I t u d i c s ,  p .  10.
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îîTjall and o t h e r s  i n c l i n e  to  t h e  view t h a t  t h e  r a t ' s  behav

i o u r  i s  a u to n a t i c  i . e .  e x p la in a b le  in  sone such t e r n s  as 

Thorndike pro,?oses in  h i s  review o f  Snail  ' s work, Mies 

Washburn may be taken  as  r e p r e s e n t a t i v e  o f  t h i s  a t t i t u d e .

Ih 9  fo l lo w in g  i s  hor »Usc»issior. o f  t h e  s u b j e c t -  "

"What i s  t h s  n s r i ta î  As-isct o f  th9  y ro c o ss  o f  

" I s a r n in g  a l a b y r i n t h ?  Doss i t  in v o lv e  t h i t  f o r a  o f  mer- 

"ory which c o n s i s t s  in  th<s r s v i v a j  o f  in ag 5s  of  ; ias t  o x -  

".)@ri@nc9? Or i s  i t  s i n . i l y t h e  g radua i  fo rm ation  o f  a 

" h a b i t  o f  movement, a t  no s t a g e  o f  which a memory im age '  

" f u n c t io n s ?  In  t h e  f i r s t  pi ace we may n o te  t h a t  no meth- 

"od l e s s  c a l c u l a t e d  to  in v o lv e  images cou ld  well  be d s -  

" v i s e d .  A human be ing  in  such a l a b y r i n t h  as t h a t  a t  

"Hampton Court ,  with  a l l  h i s  w ea l th  of  image forming and 

" c o n t r o l l i n g  power i s  a t  a l o s s  to  make use  of i t  f o r  h i s  

"gu idance .  lecond ly  t h e r e  a re  v a r io u s  phenomena which 

" t e l l  a g a i n s t  t h e  image t h e o r y .  Por one th in g  th e  s low- 

"ness  of  t h e  l e a r n in g  p ro c e s s  it. t h e  s im ple  l a b y r i n t h s  i n -  

" d l c a t e s  t h a t  memory in  t h i s  sense  i s  n o t  concerned .

"Again th e  n a tu r e  o f  t h e  e r r o r s  made in  some ca se s  su g g es t s  

" t h a t  memory images a re  n o t  p r e s e n t .  Por i n s t a n c e  when
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" .O nali 's  two r a t s  had l e a r n e d  th e  com pl ica ted  l a b y r i n t h

"a lm os t  p e r f e c t l y ,  t h e  on® e r r o r  in  which th e y  bo th  p o r -

" s l . s ted  l a y  in  ta k in g  th e  wrong t u r n  a t  t h e  e n t r a n c e .

"Now t h i s  i t  i s  s a f e  to  say ,  would be t h e  very  f i r s t  e r r ?
* '
o r  t h a t  a being  whic)i gu ided  i t s e l f  by images would e l  I n -

•M

i n a t e .  Furtherm ore i t  i s  very  d i f f i c u l t  to  i n t e r p r e t  t h e  

" l e a r n in g  p ro c e s s  he re  as  a case  of  a s s o c i a t i o n  of  i d e a s .

" In  S m a l l ' s  l a b y r i n t h  two k in d s  o f  e r r o r s  cou ld  be made 

" the  one would l a n d  the  animal in  a cul de sac ,  th e  o t h e r  

simply mo an t  tak in g  a lo n g e r  passage  when a s h o r t e r  one 

"would s u f f i c e .  I f  t h e  former came to he avoided as t h e  

" r e s u l t  o f  th e  c a l l i n g  up o f  a memory id e a ,  t h i s  i d e a  might 

"be t h a t  o f  be ing  b rough t  up s h o r t  and cc.mpslled to  r e t r a c e  

" o n e 's  s t e p s ,  b u t  how a re  we to  imagine t h e  id e a  of a s h o r t -  

“e r  p a th  as  bal anced a g a in s t  t h a t  o f  a lo n g e r  pa th?  3 .̂a l l  

"say s  they  must be " d i s t a n c e  o r  temporal i d e a s  i n  t a c t u a l  

"motor te rm s" ,  and u rg e s  t h a t  o u r  own l a c k  o f  ex p e r ie n c e  of  

"such id e a s  should  no t  make us doubt t h e i r  e x i s t e n c e  in  t h e  

" r a t  mind, b u t  T h o rn d ik e 's  p o s i t i o n ,  t h a t  no i d e a s  a re  i n -
M
volved  a t  i l l ,  t h a t  t h e  r a t  merely  comes g r a d u a l ly  t o  " feo l  

"1 i k e " t  iking one t u r n  r a t h e r  th an  t h e  o t h e r ,  seems more p r c b -  

"abl®. In  o t h e r  words, we have t h e  fo rm ation  o f  a h a b i t

7 .r .
. . ‘ t
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"of novomont r a t h e r  than  an a g o o c ia t i c n  of i d e a s " .

In as f  ar  as Miss endorses  T];cmdiko*s exp] ana

t i o n  o f  th e  r a t  " fee ]  inc  l i k e  doinn t h i s  and n o t  doinc 

t h a t  o t c . "  h e r  v ic x  has heen c r i t i o i s o d  in  an e a r ] i e r  sec

t i o n .  Her re a so n s  f o r  t h in k in g  t h a t  i d e a s  o r  in ag o s  in  

any f o m  aro unnecessary  a re  t h a t  th e  e l i n i n a t io n  o f  u se 

l e s s  novononts  i s  slow; t h a t  t h e  n e th cd  i s  n o t  such as  to  

invo] ve images; t h a t  sor.e o f  t h e  n i  s t a k e s  nade by th e  

r a t i  are  th e  ones t h a t  ,fou] d be l e n t  l i v e l y  i f  t h e  a n i -  

n a i l  depended on any k ind  o f  i u a f o .  Those o b j e c t i o n s  w i l l  

be c c n i id e r e d  in  o r d e r .

The view t h a t  th e  p c s s e i s i o n  c f  i d e a s  shou ld  l e a d  

t o  t h e  i n n e d i a t e  el im in a t io n  o f  use! o n  ncven on ts ,  once a 

p ro b lcn  has  been so lvod ,  i s  f r e q u e n t l y  p u t  fo rw ard .  But 

t h i s  i s  n e t  t r u e  even o f  hunan b e in g s .  The id e a  o f  how a 

problem was so lved  th e  f i r s t  t i n e  nay be very  vague, and 

h e lp  merely in  s e l e c t i n g  l i k e l y  a c t io n s  and e l im in a t in g

sens  o f  t h e  e r r o r s  on th e  n e x t  o c c a s io n .  L indloy ccn-
•>

f i rm s  t h i i  in  hi?» "3tuily o f  P us»3ss" ' ' .  Or again  ovsn

though th«  149» h i s  boon c î o a r  in  tho  f i r s t  s o l u t i o n ,  in

l . "T h o  Animil Mind" p. 325 f f .
3. Arcoric in "Psychologic  i3 Heviow" Vol. V I I I .
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t!.« Idoa c f  tho  co r i 'oc t  ac3».tio7i may 1>9 d i f f i c i . 3 t  t c  r o -  

C&33. I t  aeema then who33y i l l e g i t i m a t e  t c  argue t h a t  

becaueo th e  r a t a ,  a f t e r  having ec lved  the  ^rcb)em cnee ,  

dc n o t  n o c o s a a r i l y  dc i t  w i th c u t  n i e t a k e e  t h e  n ex t  t im e ,  

th ey  have n o th in g  co rreepond ing  to i l e a e .  Mies Washburn 

has  brought a s  an argument a g a i n s t  th e  view t h a t  r a t s  depend 

on images, t h e  f a c t  t h a t  i t  i s  very d i f f i c u l t  to conce ive  

o f  an image of  t h e  d e s i r e d  k ind  which wou3 d be s u f f i c i e n t 

l y  d e f i n i t e  t c  he3;>. She c c n c e i v a b i l i t y  of  th e s e  images 

appevrs  to  he 3 a r g e l y a m a t t e r  o f  persona l  ex p e r ien ce .

I t  i s  a s u b je c t  on which d e f i n i t e  expérimenta? r e s u l t s  

would be both  i n t e r e s t i n g  and v a lu a b le .  A human problem 

which comes very  n e a r  to  t h e  r a t ' s  in  th r e a d in g  th e  a a s e  

i s  f i n d in g  o n e ' s  way about in  underground ra i lw a y  la b y 

r i n t h s .  Some i n d i v i d u a l s  f i n d  t h i s  very  d i f f i c u l t  and 

r e l y  to  t h e  end on th e  w r i t t e n  s ig n s ,  b u t  o t h e r s  appear  

t c  have k i n a e s t h e t i c  images Jind images o f  o r i e n t a t i o n  

which gu ide  them in  f a m i l i a r  p l a c e s  and m is lead  them in  

s t r a n g e  ones.  I t  i s  p o s s i b l e  t h a t  f o r  ra ts .w h o  spend 

t h e i r  l i v e a  in s u b te r r a n e a n  windings,  i t  i s  j u s t  t h o s e .



3 5  ,

k i n a e s t h e t i c  images and images o f  o r i e n t a t i o n  which a re  - 

c l e a r ,  while  t h e i r  v i s u a l  images have th e  b l u r r e d  und i e -  

c r im in a te d  c h a r a c t e r  which we a s s o c i a t e  with images o f  

o rg a n ic  s e n s a t i o n s .  .

I t  i s  d i f f i c u l t  to d i s c u s s  Miss Vashburn 's  

t h i r d  argument based  on th e  a l l e g e d  f a c t  t h a t  r a t s  con

t i n u e  t c  make m is ta k es  which would be t h e  v e r y  f i r s t  to  

be e l im in a te d  i f  th ey  had images. I t  i s  d i f f i c u l t  be

cause she quotes  on ly  one i n s t a n c e ,  t h e  case  o f  3mal1 ' s 

r a t s  which p e r s i s t e d  in  ta k in g  t h e  wrong t u r n  a t  t h e  be

g in n in g .  Small s u g g e s t s  t h a t  t h i s  was j u s t  because  i t  d id  

cone a t  th e  beg inning  b e fo re  t h e  r a t s  had s e t t l e d  down to  

work, as i t  wore. Th is  su g g es t io n  seems p l a u s i b l e .  Al

though the  f i r s t  ch o ic e  n i g h t  be expec ted  to  make a s t ro n g  

im press ion  as be ing  th e  f i r s t ,  g r e a t e r  emotional d i s t u r b  inco 

and th e  l a c k  c f  in c i t e m e n t  a t  t h e  beg inning  may be co u n te r 

a c t i n g  in f l u e n c e s .  Por th e  r e s t  th e  r e s u l t s  do n e t  show 

t h e  in e x p l i c a b l e  s u r v i v a l s  o f  u s e l e s s  movements o f  which

Miss ' î i shburn  speaks .#
I t  i s  e v id e n t  t h a t  3mal 1 ' s  i s  t h e  on ly  a n a l y s i s  

o f  th e  p s y c h o l o g i c a l  e lem ents  concerned in t h e  r a t ' s  

a c q u i s i t i o n  o f  motor h a b i t s .  I t  has t h e  m e r i t  o f  t a k in g
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i n t o  account th e  d i f f e r e n t  a s p e c t s  of th e  r a t ' s  behav iour  

and of  su g g es t in g  th e  t e r m  which would be a p p l ie d  to  such 

a s p e c t s  in  human psychology. I t  i s  n e c e s s a ry  to  r a i s e  

two q u e s t io n s  with r e g a rd  t c  h i s  c o n c lu s io n s .  Are a l l  

t h e  terms he su g g es ts  n e c e s s a ry  to  e x p la in  t h e  r a t ' s  be

h av io u r?  Can t h e  terms which are  e s s e n t i a l  be d e f in e d  o r  

m odif ied  in  such a <ay as to  g iv e  a more ex a c t  d e s c r i p t i o n  

of  th e  p sy ch o lo g ica l  p ro c e s s e s  concerned? I n s t e a d  of 

a t tem p t in g  to  answer e i t h e r  c f  t h e s e  q u e s t io n s  d i r e c t l y  i t  

seems d e s i r a b l e  to  c o n s id e r  t h e  a n a ly s i s  o f  t h e  d i f f e r e n t  

l e v e l s  of  behav iour  which Hobhcuse has made in  "Kind in  

Evo lu t io n"  and to  dec ide  tc  which o f  t h e s e  l e v e l s  t h e  r a t s  

b eh av io u r  be lo ng s .  Th is  course  seems d e s i r a b l e  because 

Kobhouse 's  a n a l y s i s  i s  very  thorough and i s  c o n s i s t e n t  w ith  

t h e  work o f  o th e r  eminent p s y c h o lo g i s t s  such as Ward and 

S to u t .

Hobhcuse desBfribes fo u r  c h i e f  s t a g e s  in  t h e  ad

ju s tm e n t  o f  a c t io n s  to needs by th e  an im als  below man. 

l a  th e  h ig h e r  an im als ,  of co u rse ,  a l l  f o u r  s t a g e s  may be 

p r e s e n t ,  and any one of t h e  forms o f  beh av io u r  may fu n c t io n  

in  d i f f e r e n t  a d ju s tm en ts ,  bu t  i t  may be n e c e s s a ry  to  assume
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th^ l o v ^ r  i  n o t  c.f b i h a v l c u r  t / iy o n d

t h i t  o f  th4  r i M t ,  locond, c r  t h i r d  i t i g e .  Tĥ ? f i r r t  

îitae^î i l  P r i n i r y  B ^ t i n t i v i n ^ i s .  In t h i i ,  p a s t  oxpar ienco  

in f ]u o n c o i  tho  p r o i o n t ,  a l though  no minory o r  in fo ro n c o  

lA pro l e n t .  Hobhonie £ive.i an example o f  t h i i  " the

s n a i l  fh ich  a f t e r  i t  has ea ten  and i i  well f i l l e d  r e t u r n s  

a lone  i t s  t r a i l  to  r e s t  in  t h e  co rn e r  t h a t  i t  has  a l r e a d y  

found s e c u re " .  The most t h a t  p rim ary  B e te n t iv o n e s s  car. 

account f c r  in  behav iour  i s  r e p e t i t i o n  w i th ou t  m o d if ica 

t i o n ,  and i t  floes n e t  n e c e s s a r i l y  imply e x p e r io n c e .o f  r e s 

u l t s  i t  a l l .  The second s t a g e  i s  A s s i n i l a t i c n .  T h is  

te rm  i s  used t c  d e s c r ib e  th e  c a s e s  in  which im%>ulsive, r e 

f l e x ,  t v  random a c t i o n s  a re  m odif ied  by th e  p l e a s u r e  o r  pa in

im media te ly  r e s u l t i n g .  These ca ses  may be rega rded  as
' *

a f f o r d in g  examples o f  a s p e c i f i c  and very  p r i m i t i v e  typ© c f  

1 e in i i n g  by ex p e r ien ce .  "But what seems e s s e n t i a l  i s  t h a t  

" th e  r e s u l t  shou ld  fo l lo w  immediately  upon th e  f i r s t  r e a c t i o n ,  

"and by " i m e d i a t e l y "  ve mean c l o s e l y  enough to  impinge upon 

" and sc confirm o r  i n h i b i t  t h e  c o n a t io n a l  impulse by which 

" t h a t  r e a c t i o n  i s  i n i t i a t e d  and s u s t a in e d " .  Hobhcuse d i s 

t i n g u i s h e s  v a r io u s  forms of  a i s i m l l i t i c n  one of  which i s

1. Hobhcuse "Mind in  S v o lu t io n " .
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r e t ro g x ’C.ssivo. T h is  d i f f e r s  from th e  o t h e r s  in  t h a t  % 

r e a c t i o n  i% a cqu ired  to  which t h e r e  was no i n i t i a l  t e n 

dency. An e.cxmplc of  t h i s  i s  a f fo rd e d  by the  animal

which l o a m s  to  know i t s  keeper  and i t s  fe ed in g  t im e -
#

"In  thoiQ 09909 o f  999in!ll9 t I v o  ro o o g n l t lo n ,  tho  "o ro lg"

" flOiviiAion hiifi i9 3 in i l iA o d  c o r t i i n  c h : i n c t o r 9  vh loh ,  i f

"•U .iontinclod,  Torn Ui® c o n te n t s  c f  i i o a s ,  b u t  which %r@
" ■  :n o t  i l icontar.g îod i» lon e  th e y  ac® à ^ . l n i l  atoA.

In 999ir.il  a t i v e  n c Ai.fic i t i c n  two terM® are  con-  

cornnd b u t  th ey  a re  n o t  he!A a p a r t .  The one t a k e i  on tho  

c h a r a c t e r  c f  th e  o th o r  which wao re l  i t e ’A t c  i t  in  p ac t  

oxper ionce  9c t h a t  f o r  tho  animal a c t in g  t h e r e  i o n c t ,  f c r  

i n s t m c o ,  a c a t e r p l l l  : r  which taotoA nao ty  b u t  a c a t e r p i l l a r  

with -  a -  A isas reoab lo  -  f l a v o u r .  lAcaa are  n e t  invo lved  

in  t h i s  n o i i f l c a t i o n ;  i t  i s  cn the sonsc ry  l e v e l .  The 

n e x t  s t a g e  sugges ted  by Hobhcuse in v o lv e s  tho  A ssoc ia t ion  

o f  Id e a s .  "Here tho  i i e rce p t io n  does c a l l  up an id e a  c r  

"one id ea  c a l l s  up an t i ther ,  b u t ,  as th e  a s s o c i a t i o n  p r c -  ■ 

"cess  i s  g e n e ra l ly  conceived  the  id e a s  merely succeed one 

" a n o th e r " .  " In o rd e r  to  d i s t i n g u i s h  t h i s  s t a g e  c l e a r l y

1. Hobhcuse "Mind in Evolution" p. 131 -  2. 
•Î. Ib id .  p. 146.
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from tho  of  judgnon t ,  Kobhoiii© l i m i t i  th o  t o m  Aiio-

c i ^ t i c n  of  î d o a i  t c  whoro tho  r e l a t i o n  botwoon th e

ü i3oci» i to l  o l e n e n t i  i i  n o t  apprehended. '  W?.on ho in  d i i -

t in f iu i i h in g  A ncc ia tA on  c f  îA ea i  from A i i i n i l a t i o n  he ccn-

s i d o r i  tho  q u es t ion  o f  "how wo can ( U s t in g u i ih  th o  two

when wo aro Judging n o t  by our own ccnsc iouonoio  b u t  by i n -

" fo rsn co  from b eh av io u r .  A r o l a t i c n  i i  e x p l i c i t  in  ccn-

"oc icuano o i  i f  i t s  t o rn o  aro  u n i t e d  and y e t  d i s t i n c t .  I t

" is  I m p l ic i t  i f  i t  moroly influoncoa consciouoncos; n o  as,

f c r  o x w p lo ,  t c  a f f e c t  tho  way in  which one c f  i t s  te rm s i s

"apprehended. G e n e ra l i s in g  t h i s  we nay say t h i t  in  con- 
*» • ■
s c i c u s n e s s  th e  e x p l i c i t  i s  p r e s e n t  on i t s  own account while  

" th e  i n p l i c i t  i s  t h a t  which i s  p r e s e n t  merely as q u a l i f y in g  

" c r  i n f lu e n c in g  something e l s e .  Extending t h e  d i s t i n c t i o n  

" to  ca se s  where we can Judge on ly  by beh av io u r ,  wo may say 

" t h a t  an element o f  ex p e r ie n c e  i s  e x p l i c i t l y  g r t s p o d  by th e  

"mind i f  a d i s t i n c t  f u n c t io n  in  tho  guidance o f  behav iou r  

"can be a s s ign ed  to  i t .  I t  a c t s  i m p l i c i t l y  i f ,  w i th o u t
II
having any d i i t in c t iv ®  . f f g e t  o f  i t .  own, I t  1 .  yot  a ncsM S -

" à t y  p a r t  o f  ‘son. o t p . r i . r ' . c  vhich  h a .  a f u n c t io n  a .  i
<-

1whole".

1. Hobhcuse "Mind in  E v o lu t io n "  p. 144.



' The A ssoc ia t ion  of  I leas i s  d i s t i n g u i s h e d  f r c n

t h e  P r a c t i c a l  Judgnent by th e  f a c t  t h a t  in  th e  l a t t e r  th e

e lem ents  a re  "he ld  t o g e t h e r  in  some d i s t i n c t i v e  r e l a t i o n

"making o f  th en  a whole with  a c h a r a c t e r  of  i t s  own",

"Such a s y n t h e s i s  w i l l  deal w ith  th e  p a r t i c u l a r  o b j e c t s

"and ev en ts  o f  ex p e r ien ce  and i t s  purpose  w i l l  be to  guide

" a c t io n  in  r e l a t i o n  t h e r e t o " . ^  '

Hobhcuse p roceeds  to  d e s c r ib e  more p a r t i c u l a r l y

what he means by th e  P r a c t i c a l  Judgment. "Tfhat i s  p s r -

"ce lved"  ( in  any o rd in a ry  p e r c e p t io n )  " i s  a complex c f

" d i s t i n c t  bu t  r e l a t e d  ^ a r t s .  Such a complex i s  what we

" c a l l  a r t i c u l a t e ,  and th e  terms -  in  -  r e l a t i o n  which i t

"comprises  may be c a l l e d  a p e rcep tu a l  r e l a t i o n  as  a g a in s t

" th e  concep tua l  r e l a t i o n  which i s  he ld  a p a r t  from i t s

" te rm s" .  He g iv e s  as an in s t a n c e  of  such p e r c e p t io n  o f

terms -  in  -  r e l a t i o n  t h e  p e rc e p t io n  o f  one s id e  o f  a house

whieh c a l l s  up the  id e a  o f  th e  unseen, door on th e  o t h e r

a id e .  " I t  i s  mere than A ss im i la t io n ,  because what i s  r e -

"v ived  i s  an id e a ,  a d e f i n i t e  r e f e r e n c e  t c  something un-

"p e rc e iv e d .  I t  i s  more than  A ss o c ia t io n ,  because t h e  r e -

1. Hobhov.se "Mind in  E v o lu t io n " ,  p. 146.
3. I b i d ,  p. 147.
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" r o l a t i c n  between tho  re v iv e d  id e a  and th e  g iven p e r c e p -

" t io n  i s  an e s s e n t i a l  p a r t  o f  i t ,  and i t  i s  l o s s  th a n  an-

" a l y t i c  though t  beca\ise t h e  r e l a t i o n s  invo lved  a n  no t  d i i -
%

"sQcted ou t  as  d i s t i n c t  e lem ents  in  Gcnscioi.sness" .

"The form ation  o f  such a judgment depends or. th e  power of

Molding d i s t i n c t  ex p e r ie n c e s  in a s i n g l e  s t a t e  c f  c o n s c ic u s -

" n e s s  w i thou t  p r e ju d i c e  to  t h e i r  d i s t i n c t n e s s ,  and in v o lv e s

" t h a t  d i s t i n c t  r e f e r e n c e  c f  a s t a t e  tc  something beyond i t -
2

" n e j f  which w. d l  an i d . a , " '  " “r e v i v a l "  in  t h i s  s t a c e

" i s  no i c n e e r  n o c e s s a r i i y  AcminatoA hy a s s o c i a t i o n  h u t  i s
• - 3" f r e e  to  supply  means t r  ends as c i rc u m s tan c es  r e q u i r e "  •

In speaking c f  t h e  id ea  which he has  made fundamental t c

Judgr.ent Hobhcuse says  " g e n e r i c a l l y  an id e a  i s  d i s t i n -
M
EUished f r c n  a i l  th ?  noAoa c f  consc ic i .sn93s  which ws hav©

"ccns lr t . ro i l  h i t h m r to , by th e  f a c t  t h a t  in  t h e  scc;»e c f

" i t s  r e f e r e n c e  i t  goem beyond what i e  d i r e c t l y  n r e a e n t  tc

"our  eeneo.e"4. Ho c c n e id e re  t h a t  th e  c r i g i n a l  fu n c t io n

c f  id e a s  i s  y robah ly  to  d i r e c t  e f f o r t  and " they  nay be

eu.q^csod' to a r i e e  in  t h e  proceee  by which e f f o r t  a c q u i r e s

d e f i n i t e n e s s  of  d i r e c t i o n  towards  s o n e th i rg  unseen,  un -

i i r e s e n te d  to  th e  se n se s" .

1. Hobhouio "Mind in  E vo lu t ion"  i>p- 148-9. 
iî. I b i d ,  150.
3. I b i d ,  p. 151.
4. I b id ,  p. 132.
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As with th# o f  id sa s  »ntici%;f^tion i s

p o s s lb ] 1 1C si 10 I s  purpoii;  and i t  i s  h ire  that  Hobhouso'i 

anal y s i s  prcril ics  tc  be n es t  halpful in  the consideration  

o f  the  ra t*  i  behaviour. He la y s ;  "‘<îhere  we have se 

c t io n  not based on habit? but cn the r e la t i c n  between the  

"thing dene and the r e s u l t  o f  doing i t ,  th ere  we have pur- 

"pcie. In icquircd adaptation, though the response pro-
Cf

"ducos a r e s u l t  wui ted  tp  t h e  o rg a n is a ,  i t  i s  per fonaed ,

"no t  because  th e  r e s u l t  w i l l  fo l lo w  in  t h i s  p a r t i c u l a r  c a se ,  

"but  ^in t h e  l a s t  a n a l y s i s ,  because  e i n t l a r  r e s u l t s  have
If
f c l l c w c d  in previctiS  c a s e s ,  and th e y  have f i x e d  th e  h a b i t .

"In  p u r p o s i v e  a c t i o n ,  so f a r  a s  i t  i s  %)urpos iv e  t h e r e  i s  nc

" h a b i t  f i x e d ,  bu t  t h e  re sponse  t c  t h e  su r ro u nd in g s  i s  de-

" t e r n in e d  by th e  e f f e c t  which i t  w i l l  have in  th e  p a r t i c u l a r

"case ;  t h a t  i s  t c  say by t h e  r e l a t i o n  between a c t  and ccn-  
1

"sequence" . "As Judged from outward a c t i o n ,  t h e n ,  t h e  

" c e r t a i n  s ig n s  c f  pu rpos ive  a c t io n  appear  so f a r  to  be 

" th e s e  two. The r e l a t i o n  upon which i t  i s  based way be ex -  

"p e r ien ced  w ithou t  l e a d in g  to  t h e  fo rm ation  o f  a h a b i t ;

"and aga in ,  nay be a p p l ie d  in  c i rc u m s tan c es  d i f f e r i n g  f r c n  

" th e s e  in  which i t  was o r i g i n a l l y  perceived* Action nay 

I .  Hothouse "Mind in  E vo lu t io n" ,  p. 16%.
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" o f te n  be purpcsiv® w ithou t  p o sse ss in g  th o se  n a r k s ,  b u t  

"where wo f i n d  t h e s e  n a rk s  wo may be su re  t h a t  i t  i s  p u r -  

" p o s iv e " .^

"The f o m u l a t i c n  o f  t h e  end c o n s t i t u t e s  an id e a  

"and t h e  inpu^se so q u a l i f i e d  becomes a d e s i r e .  In t h e  

"an ina l  world ,  though we know n o th in g  of what p a s s e s  in  m  

" a n im a l ' s  c o n sc io u sn e ss ,  we must y e t ,  i f  we f i n d  ac tion-  

" s i m i l a r l y  de term ined ,  impute to  th e  animal something which 

" i f  n o t  an id e a ,  i s  capab le  of  performing an i d e n t i c a l  fu n -  

" c t i o n .  I f  id e a s  a r i s e  in  t h i s  way as  a d e f i n i t i o n  c f  i n -  

"pu lso ,  i t  i s  easy to  u n d e rs ta n d  t h a t  they  c a r ry  a motor 

"impulse with th e n .  Action would seim to  be t h e  p r i m i t i v e  

"and n a t u r a l  accompaniment of  an id e a ,  and i t  i s  on ly  in  

" th e  course  o f  f u r t h e r  e v o lu t io n  t h a t  id e a s  a r i s e  which do 

"no t  prompt to a c t i o n " . ^

I t  doss no t  seen n e c e s sa ry  to  ap o lo g ise  f o r  t h i s  

l e n g th y  q u o ta t io n  o f  "Mind in  Evolution* because  i t  i s  a l l

r e le v a r i t  to  th e  p re se n t  p rc b le n  and does n o t  admit o f  any
- -

con 'lenmAion. Hi*» :>3 w  afford '»  % .wrvgy o f  th®

3o£ic»3 f i e l d  in  vio%, and h®3y9 in  tho  c c n s id o r a t i c n  o f

what i a  in vo lved  in  th o  r a t ' s  hohav iou r .  Can tho  Lo-

1. HchhoLoo "Kind in  E vo lu t ion"  i>. .165.
3. I b i d ,  j}. 166.
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h av io u r  be ex p la in ed  wholly by B e te n t iv e n e i s  A ss im i la t io n ,  

A ssocia t ion  of Id eas?  Or w hile  each o f  th e s e  nay be p r e s -
* I

o n t ,  in  Varying deg rees ,  a re  t h e r e  e l e n c n t s  which a re  l e f t  

u nex p la in ed  by then?  Primary o f  B a to n t iv en o ss  may be d i s -  

n i s s o d  as a c c n p le te  account o f  tho  r a t ' s  a c q u i s i t i o n  o f  

motor h a b i t s ,  because t h e  r a t  does no t  tond  n o re ly  to  go  ̂

e v e r  a pa th  which i t  has once been over -  i t  m o d if ie s  i t s  

c o u rse .  At t h e  same t im e ,  however, r e t e n t i v e n e s s  i s  e s s 

e n t i a l  as \  c c n s c r v i t i v e  f a c t o r .

Asslr.i l a t io n  woul d p robab ly  be co n s id e red  s u f f 

i c i e n t  by sev e ra l  o f  th e  w r i t e r s  who have been quoted .  

Apparently  i t  i s  T h o rn d ik e 's  e x p la n a t io n  when he a l low s  a 

p sy ch o lo g ica l  s id e  t c  th e  p ro c e s s ,  and, i t  appears  t c  be im

p l i e d  in  Dr. R ic h a rd so n 's  e x p la n a t io n .  Tc a c cep t in g  i t  as 

a f u l l  account of  th e  r a t ' s  b eh av io u r ,  t h e r e  a re  s e v e ra l  

o b j e c t i o n s .  In t h e  f i r s t  p lace  i t  i s  im p oss ib le  to  see 

how, f o r  an animal which d id  no t  d i s c r im in a t e  x>arts, b l i n d  

a l l e y s ,  and even more p a r t i c u l a r l y  d e to u rs  from which he had 

n o t  th e  s p e c i f i c ,  ex p e r ien ce  o f  tu rn in g  back on h i s  p a th ,  

shou ld  become c o n p l i c a t ' ^ w i t h  r e j e c t i o n ,  owing to  t h e i r  n o t  

1 S id ing  to food. I f  t h e  r a t  w^re cax>able o f  A s s i n i l a t i c n
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t iO r . îy ,  any on® y i r d  of  th® excep t  t h o  3 $9 ^  which

3®9:1s 'U rcc t3 y  to  th® f o o i ,  ought to  be eoRp31eet®A w ith  

<li999ti.9fHcticnj and r® J.c teA on t îsa t  accoun t .  i g a in ,  

t h i a  oxj,3arifition Ac®a n o t  a;»;,oar s u f f i c i e n t  t c  account 

f o r  sevo ra l  f i o t a  c f  behav io u r  which have been nctcAs such 

aa t h e  r a t ' s  being  AisturbeA by an unaccustoreA shaAcv; 

t h e  ca ses  where tho  r a t  n m s  a few s to p s  I n t c  a b l i n d  a l l e y  

and then  o u t  aga in ;  t h e  f a c t  t h a t  x jrac tisod  r a t s  In l e a r n -  

xnc a now na:ie e n t e r  b l i n d  a l l e y s  l o s s  o f t e n  than  unprac

t i s e d  r a t s ,  and, indeed ,  t h e  whole f a c t  o f  improvenont in  

l e a r n in g  f r c n  one nase  tc  t h e  n e x t .  But th e  c h i e f  re ason  

i s  t h a t  i t  i s  im p o ss ib le  to  d e s c r ib e  t h e  r a t ' s  l e a r n i n g  

w i th ou t  u s ing  term s i r r e l e v a n t  to  A ss im i la t io n .  To say 

t h a t  th e  b l i n d  a l l e y  i s  r e j e c t e d  because  i t  does n o t  b r in g  

food im p l ie s  t h a t  feed  i s  wanted, and n o t  found -  t h i s  , 

means t h a t  an i d e a l  element i s  %)revent. B lind  a l l e y s  a%;art 

from a sea rch  f o r  food,  a re  n e i t h e r  s a t i s f y i n g  n o r  th e  

c o n t r a r y .

A ssoc ia t ion  of  Id e a s  does no t  f u r n i s h  a much b e t 

t e r  e x p lan a t io n  than  Assin il  i t i o n .  I t  does n o t  show why, 

once a maae has been run in  one way i t  should  ev e r  be run 

in  any e t h e r .  I t  dees no t  show how a s e r i e s  i f  movements
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i s  3 ®3 ®cted in  aocordanco with th® su cc ess  which th ey  a t 

t a i n  as a s e r i e s .  R e te n t iv e n e s s ,  is .s in iJ  a t i o n ,  an4 

A sso c ia t io n  o f  Id e a s ,  while  each i s  undoubtedly  invo lved  

in  th e  r a t " s  b eh av io u r ,  do n o t  supyly  th e  key to  i t s  most 

im p o r tan t  c h a r a c t e r i s t i c .  They do n o t  e x p la in  h i s  per

s i s t e n c e  w ith  v a r i e d  e f f o r t ,  nor  h i s  subsequent  cho ice  c f  

th e  method which no t  merely b rough t  s a t i s f a c t i o n ,  b u t  % 

brought  i t  Most q u ic k ly .

So a re  1 e f t  th en  w ith  P r a c t i c a l  Juugment as a 

p o s s i b l e  e x p la n a t io n .  Three c f  t h e . s t u d i e s  of r a t  be

h av io u r  bea r  o u t  th e  s ta te m e n t  t h a t  t h i s  anii<ial*s l e a r n in g  

"does n o t  f a l l  e n t i r e l y  under  t h e  law o f  h a b i t . "  T h is
I

in  i t s e l f  i s  s u f f i c i e n t  to  j u s t i f y  t h e  e x p e c t a t i o n . t h a t  

t h e  P r a c t i c a l  Judgment i s  in v o lv ed ,  because  Hobhcuse shows 

tha t ,  t h i s  i s  t h e  f i r s t  s t a g e  beyond mere h a b i t u a t i o n .

The f a c t  t h a t  th e  r a t  l e a r n s  th e  second ma»e mer» quicJily 

th an  th e  f i r s t  p ro v id e s  one of  Kobhouse's  o b j e c t i v e  c r i 

t e r i a  of pu rpos ive  a c t i o n  -  t h e  r e l a t i o n  upon which t h e  

a c t i o n  i s  based  i s  a p p l ie d  in  c i rc u m s tan c es  d i f f e r i n g  from 

th o s e  in  which i t  was o r i g i n a l l y  p e rce iv ed -  sflien th e  

r a t ' s  behav iour  i s  co n s id e red  in  d e t a i l  t h e r e  seens  to  be 

f u r t h e r  evidence f o r  a t  l e a s t  an e lem entary  form of  P r a c -
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t l c a l  JudEMint. Xh© vay In v^hich b lind  a l l i y i  acquire 

meaning lu r ^ o i t i  th a t  the ma%e i i  perceived a i  a vhcle  

of p a r t i  in r e l a t io n .  Ai Hobhouie ha i  pointed out t h l i  

d o l l  not mean th a t  the r e l a t io n s  are apprehended a i  luch 

or t h a t  any conceptual f a c t o n  are involved. I t  %)rcb- 

ably i n p l i c i  a mucH l e u  d e f in i t e  under i tan i ing  than th a t  

of the n in who from leeing one aide of the  houeo, va lk i  

tc  the door on the  o ther  l i d e .  But t h a t  th e re  i i  t h i e  

kind of perception eeeni ce r ta in  from the r̂ay in which 

the  r a te  behavr^d vhen the p o i i t i c n  of the  food a l t e r 

ed in the Hase, and from the  way in which the more p rac-  

t i l e d  ra ta  would t r y ,  i f  they ran in to  a b l ind  a l ley  by 

n l i t a k e ,  to leap over the  end and continue on the  r ig h t  

path* r '

What Hobhcuie la y i  about the nec^.iaity of a l lo v 

ing ideal f i c t c r a  in order tc  account fo r  the re ference  tc  

th ings  unperceived has been maintained already in the  con

s id e ra t io n  of physiological ex%)l anations and does not ca l l  

f o r  fu r th e r  disousaion except in so f a r  as i t  helps to 

po in t  to the  signs of idea t iona l  f a c to r s  in lower f c n z n  cf  

conscious l i f e .  The important poin t i s  th a t  the  idea 

should stojid fo r  something ne t  a c tu a l ly  p resen t  to sen sa-
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t i e n  in  such 9 wxy 99 to a f f e c t  act ion .  Any conscious 

«lei';®nt which docs t h i s ,  however cn:d5ly, nay h© ca?2®4 

an ideation i?  f a c to r .

I f  now wo t r y  to p ic tu re  ths  r a t s  oxpsrionc® in 

the  mase i t  seems th a t  i t  must be scnethinc l i k e  t h i s :

On tho f i r s t  cccasicn ho run9 about e i th e r  from h is %
p u l31 to explore or from h i 3 want c f  feed. 

h i  a l t i  s t i l l  fo r  a long t i n e  taking no in t e r e s t  in h i 3 

lurrcunding.i. Sooner or l a t e r  food i n  found. Usually 

one experience of f inding food i s  s u f f i e i e n t  to fo m  in !

assoc ia t ion  between being put in to  the  r.a^e and food.

That t]ie a ssoc ia t ion  i s  moon firm ly fixed la  .shewn by the 

way the rat-i s t rugg le  to get to  the naxo when they are 

held near i t .  Once the  assoc ia t ion  has been formed the  -

idea of food which i s  arcused by the  perce%)tion cf  the  

aa*e, acte ae a r e c u la t i v o f i c t c r

Hobhcuee epeake of "desire"  in  t h i e  connection. 

The inpulee q u a l i f ie d  by the idea of an end beconea a de- 

.sire. In a.i f a r  an th in  procenn in p l ien  t r a i n s  of ideas 

end none dim coniciounnei.s of s e l f  i t  eecmn probable th a t  

rat.3 do not doniro. They are r e s t r i c t e d  tc  the el amentary 

stage of the p ra c t ic a l  judgment a t  which thought does net
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y.i3s f r c n  on® i A . i l  ®3 to  an o th e r  b u t  imnoAiat® p®r-

c o p t io n s  nay guid® a c t io n  with rofs rsnc®  to  an id® ij  o2onont

Pooii i s  to b® had in  th® n i x o  b u t  n o t  by s i t 

t i n g  s t i l l  ; n o t  by running backwards and fo rw ards ;  n o t  

by running i n t o  t h i s ,  t h a t ,  o r  th® o th o r  a l l o y ;  n o t  by 

t r y i n g  to  Jump cvor  p i r t i t i o n s .  I t  i s  in%)ossibl« to  o y j  

what f e r n  t h o  id e a  c f  food t a k e s ,  Tho r a t  nay have a 

v i s u a l  inage  of  h i s  food b a s in  with  an " a t - t h e - o n d - o f -  

t h e - r u n "  r e f e r e n c e  a t t a c h e d  to  i t  o r  he nay have n o re t  y a 

vague id e a  o f  p l e a s u r e  in  s t o r e .  We know t h a t  in  a hunan 

c o n sc io u sn e ss  th e  id e a  n i g h t  t a k e  any of  seve ra l  f o r n s  o f  

which th e s e  a re  two. The f e r n  i s  i r n a t o r i a l  as  long as  

i t  i s  s u f f i c i e n t l y  d e f i n i t e  to  a c t  as an i n c e n t i v e ,  a r e f 

e rence  to  a beyond. I f  i t  does c o n ta in  in inage i t  i s  

much more l i k e l y  to  be of  t h e  o rg a n ic  s e n s a t io n s  a roused  

by e a t i n g  than  a v i s u a l  one o f  th e  b a s in ,  because s i g h t  

does n o t  ip;iear to  be h ig h ly  developed in  t h e  r a t ,  and 

a l s o  because on genera l  p r i n c i p l e s  we should  expec t  to  

f i n d  th e  vaguer b u t  more i n t e n s e  s e n s a t i o n s  %)1 aying th e  

c h i e f  r o l e  in  th e  co n sc io u sn ess  of  lower an im als .

When th e  r a t  cones to  a c r i t i c a l  p o i n t ,  l o t  u s ■
/

la y  on t h i  f t r i t  o c c a i io n  o f  o n i t t i n c  \  i p i c l f i c  u rn© ]m
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run ,  i t  does n o t  seon p o s s i b l e  t c  say what i r e  th e  . fac to rs  

which J o t e r n i n e  h i s  ch o ice .  In a f u l l y  developed c o n '  

s c i c u s n e s s  t h e r e  n i g h t  be th e  r e c o g n i t io n  o f  th e  passage  

as t h a t  f i r s t  tu rn in g  on t h e  r i g h t ,  o r  t h a t  as sage with  

t h e  d i r t y  f i n g e r  mark on t h e  r i g h t  hand s id e .  But i t

would he v i o l a t i n g  t h e  haw o f  Parsimony t c  c r e d i t  t h e  r a t
7 % '

With 3uch A iacr in ina t lcn .  Hi i i  moro 3I k i ] y to ju J g i  

" th i i - tu rn-conlnc-w lth in-tho-d .i3 tanGi-î-hA vo-ju3t-r i in"  d c i i  

not ni.in food. Thi« cclourine  of h i i  p irce;)tion by a re

v ival  o f  ©xperlinci i n  \  c a n  of Aaiociaticn of Id ia s .

Tho porcOi>tion roproAuciW by a n o c i a t i o n  an ac q u ired  moané 

in £ .  In «0 W0  c a s o i  i t  l o o n i  l a  i f  th o  r a t  mua t  d i s c r i m i 

n a t e  by o / t r%  o rg a n ic  d u o s ,  ind i t  i n  o f  couroo? pooa ib lo  

t h a t  ho %3waya doom mo. An inmtanco, in  which i t  s e m i  

n o c o s i a r y  t c  muppcso t h a t  ho th u s  d i s c r im in a te d  i s  t h a t  of 

cho( s in g  tho  d i r e c t  r o u to  to  tho  food in  i t s  a l t o r o d  pos- 

i t i o n  in  th o  In t h a t  caso ho had no orgiinic ||

c3u i  to  dotori i ino  him to  on t  or  w i thou t  runninEround %c y.

3omo a sp e c t  in  th o  p e r c e p t io n  of  t h e  e n t ra n c e  must have b e -  ^

cone a s s o c i a t e d  with  t h e  id e a  o f  th e  food so s t r o n g ly  as  t c  

i n h i b i t  the  h a b i tu a l  co u rse .
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H u n tc r ' s  r e su l t® ,  which htv© been quoted in  m  

e i r l i e r  s e c t io n  9re c o n c lu s iv e  in  t h i s  n a t t e r .  We cannot  

suppose any o rg a n ic  s t i t ©  o f  t h e  r a t  to  correspond  to a 

" tu n in g  fo rk "  o r  " s i l e n c e " ,  and H u n te r ' s  r a t s  ev©n showed 

d i s c r im in a t io n  between d i f f e r e n t  a u d i to ry  s t i n u l i .  t i g n s  

o f  a s i K i l a r  k ind o f  d i s c r im in a t io n  a re  r e p o r t e d  in  Bedford"4L
Cc;31©£© PmycholonicAl BtuAiim. A r  i t  which had 3 c i m t  

th o  Saw Au mt Pu%%31 Box an A th e  Spring Door Pux%3« Bex app- 

le i r id  to  Aim crlm inati  between them V>y i t r e t c h i n g  up am i f  

t i l t i n g  th e  h i i g h t  o f  t h i  box© "Thi b i h i v i o u r  warn i n t e r -  

omtinc am al though i t  n i g h t  i n i i g n i f l e a n t ?  j u i t  c m  c f  

tho  n m y  t r i a l  noviraonti ,  i t  lu g g n i t iA  th e  rudinontm o f  a 

p r a c t i c a l  conparimon x an A n o t - x .  X n m  b i i i ig  in  t o r n  3  c f

b ih a v io u r  ham

bion A m crib iA  arm comp a n  A with  Unall'm i t  f i l l  bm m n  

t h a t  th o ro  i a  n o t  a g n a t  deal o f  d i f f m n c i .  The d i f f -

numcular ex p e r ien ce  and m u f f i c i y i t l y  d im tinc tw x^  

f I f  th e  t e r m  in  which th e  r a t ' e  behavic

e r e n c e i  t h e r e  a re  a l l  depend cn t h e  mam f a c t  vi t h a t

Small U3 1 3  t e m a / d o u b t ,  h e s i t a t i o n  wh&eh comp a r i s e n  and r e -
Ç * f  * *

f l o c t i o f f i m p l y  concsp tus!  f s c t c r s .  In  so f s r  i s  compari

son i s  f u n d i r .c n t i l  to  th© o t h s r  t h r s s ,  t h e  d i f f s r s n c ©  in  

th o  us© o f  te rm s nay b© r©,solved i n to  th o  q u o s t io n  "Doos 

l̂cA^lâ C



th »  r i t * s  behav iour  n e c e s s a r i l y  involv© comparison; when h© 

chooses batwssn two p a th s  does h» weigh one a g a in s t  t h e  

o t h e r  o r  does he re c o g n ise  t h e  r i g h t  one and run down i t ? "

I f  we a l low  t h a t  t h e  r a t  compares, i t  means t h a t  " th e  com

mon e l e n e n t s  s tan d  ou t  in  c o n t r a s t  t o  t h e  d i f f e re n c e s ^ w h a re -  

"as in  nor© r e c o g n i t i o n  no such c o n t r a s t  e x i s t s " . ^  I t
B

seems t h a t  a l l  t h a t  i s  n ecessa ry  to  e x p la in  t h e  r a t ' s  b©.P 

h a v io u r ,  i s  h i s  r e c o g n i t i o n  o f  th e  wrong p a th ,  whether i t  

be a b l i n d  a l l e y  o r  merely t h e  lo n g e r  o f  two p o s s i b l e  p a th s ,

a s  th e  one which does no t  mean food ,  and th e  r i g h t  pa th  as

tho  one which does mean food .  I t  i s  no t  n e c e s s a ry  t h a t  he 

compare them as p a th s  o r  even t h a t  he has th en  c o p re se n t  in  

c o n sc io u sn e ss .  "Comparison i s  ab sen t  inasmuch as t h e  su c -  

" c e s s iv e  moments of  an a p p e rc e p t iv e  p ro c e s s ,  though u n i f i e d

"by t h e i r  r e l a t i o n  to  a common e n d ^ fa l l  t o  e n t e r  i n t o  a p p e r -
2

c o p t iv e  r e l a t i o n s  with  each o t h e r " .  I f  t h e  r a t  i s  n o t  

capab le  of  comparison he cannot  he capab le  o f  " h e s i t a t i o n "  

and "doubt" inasmuch as  some form of comparison i s  funda

mental to  both o f  t h e s e .

I t  i s  no t  c l e a r  what Small, means by " r e f l e c t i o n " .  

I f  he means t h a t  t h e  r a t  t h i n k s  over  h i s  maae e x p e r i e n c e s ,

I .  9 to u t  "A naly t ic  Psychology," Vol. I I ,  p. 175.
3. I b i d ,  p. 175.
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t h i l  s iomi an u n n i c i m r y  3u^>i>oiit.ton -  i t  vouIA i i r t a i n -  

l y  f  O l  b iycnd th<5 al 3 ev i l  cT tho  P r a c t i c a l  Jud£-

j^ont. However i t  l i  n o t ^ e c o i i a r y  to  c o m i d e r  t h e  %jcint 

3 i r io u i3  y a i  Sma3 3 no r i3 y  3U££Qiti t h a t  " r e f 3 i c t l o r t "  may 

be Taraient, md, c f  c c u r i e ,  i t  nay. No c m  can deny t h a t  

in  tho  quio tudo c f  h i a  ca£ 0 , tho  r a t  nay t h i n k  over  th o  

d i f f o r o n t  ao;)ectfi o f  naao ru nn lu£ ,  and p3 an h i i  c a n p a i£ r ? ^ S  

f o r  tho  noxt day I

J u i t  a i  c m  cannot  ini>rovo much cn tho  to rn a

uaod Uy Srzall , ic  c m  canno t  d o f i m  th en  nuch noro e x a c t 

l y .  I t  does, hcwovor, m o n  d o i i r a b l o  to  dwe33? aa Hob-

h cm o  dooa, on th o  m c o o s i t y  f o r  id e a s  as  r e fo rn n c o s  tc  what

i s  n o t  in  p o rc o p t ic n .  Snail  i n p l i o s  t h i s ?  b u t  ho dcos n o t  

i n s i s t  as h mi£ht on th o  p o in t  t h a t  i t  i s  on ly  in  sc f a r  

as i n a £ i s  havo meanin£ i . e .  p o i n t  beyond th o m o lv o s  and 3C 

ta k e  on th o  c h a r a c t e r  of i d e a s ,  t h a t  they  are  e x p la n a to ry  

c f  th o  pu rpos ive  c h a n c t e r  of tho  r a t ' s  b eh av io u r .

Indeed, i t  i s  only  in  sc f a r  as th e  r a t ' s  b eh av iou r  she vs 

s i £ m  of o lo n e n ta ry  purpcs ivenosg  t h a t  t h ^ r e  i s  any need 

to  invoke id e a s  in  o rd e r  tc  ex p la in  i t .  While from th e  

o th e r  s id e  ^tho f a c t  t h a t  he does n e t  3 earn  more q u ic k ly ,  

and tho  l i m i t e d  c h a r a c t e r  o f  t h e  problems ho can s o lv e
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nak® i t  aypaar t h a t  hi® id©a® ir® crul©; t h a t  they  serve  

merely  t c  snabl® h in  to  acce; , t  o r  r e j e c t  what l a  p r e s e n t  

in  p e r c e p t io n ,  t u t  4c n o t  enab le  h in  to  p lan  ahead. Th is  - 

d i s t i n c t i o n  has been c l e a r l y  draim in  “ An I n t r o d u c t i o n  to  

Psycho lccy" by Loveday and Green. In d i s t i n g u i s h i n g  “pu r

pos ive"  from " p u r p o s e fu l " a c t io n  th e  a u th o rs  say ,  "Eo, when 

"wo 1 AV t h a t  to  p u n u e  i n d i ,  to  choom  R io n i ,  and to  l i x r n ™  

"by o x p o r i i n c i  a n  £ i n i r a l  c h a r a c t i r i i t i c i  o f  i^intal  b o h i -  

“vxour as know i t ?  n u i t  n m n b i r  t h a t  t h e m  c h a n c - t c r -  

" i i t i c i  may bo ru d im en ta ry ;  th e y  dovoiop and have n o t  a l -  

"wayg tho  aor.o form. T h i i  i n  mo i t  o a s i l y  t c  bo goon in
ff
pur%)ciivonoo3# Wo c a l l  tho  bohav icu r  c f  i n f a n t s  pu rpoo ivo ,  

"bocauio  i t  dooo nako towards ondo? th o  a t ta in m o n t  o f  which 

" b r i n c i  g a t i i f a c t i o n ;  b u t  t h o i o  ondg aro n o t  f o ro th c u £ h t  

"o r  foroooon in th e  im a c in a t i c n ,  ao aro tho  o n la  a t  which 

a d u l t s  aim . - —

1. Lovoday and Groen, "An I n t r o d u c t i o n  to  Psychcloey^ p . 24.

¥
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» rjîio o x p c r i r c î î t a l  r o c u l t c  vrhich Lave b^cn Jc a c r ib e d  

in  t h i s  f^tpor naan to  ahq*  ̂ o o nc lua ivo ly  t h a t  in  h l c  ac q u is 

i t i o n  o f  r o t o r  h a b i to  tho  r a t  i s  no t  a noro n ach ino .  I f  

iho a n a ly s i s  basod on tboso r o o u l l a  i s  co r roc t>  i t  docs n o t  

sQcn p o s s i b l e  t h a t  tho r a t ’ s  a c q u i s i t i o n  o f  ono r o t o r  h a b i t  

should  ovor a e r io u c ly  i n t o r f c r o  Yfith h i s  a c q u i s i t i o n  o f  

a n o th e r .  H a b i tu a t io n  #111, o f  co u rse ,  count f o r  s o r e t h i n g .  

Tho r a t  # i l l  %»o l i k e l y  to  Lry to  run h i s  accustonod p a th  in  

the  new r.aue, but  a vory fc# oxporicnoos  w i l l  s u f f i c e  to  

euro k in  o f  t h i s .  I f  i t  be o b je c te d  t h a t  in  t h e  e x p o r i -  

r e n t s  which hav3 been d esc r ib ed  the  r a t  vds no t  g iven  s u f 

f i c i e n t l y  long a t  any one r a s o  f o r  the  running  to  bocore
I

&uioi::&tic i t  c i y  r e a d i l y  î>o a d r i t t o d  in  r e p ly  t h a t  i t  i s  

d e s i r a b l e  t h a t  rone  fork bo dcro on t h i s  s u b j e c t .  I f  a 

r a t  run in  ono n&se every day f o r  a y e a r ,  does ho then  take  

l o n g e r  to  l e a r n  a nos ca se?  A c o n s i d e r a t i o n  o f  the  r e s u l t s  

so  f a r  o b ta in e d  would, I t h i n k ,  c.ako i t  appear  improbable 

t h a t  ho would take  lo n g e r  than  an u n p r a c t i s e d  r a t ,  b u t  i t  

I s  very  l i k e l y  t h a t  ho would take  lo n g e r  than  a r a t  which . 

had l o a r n t  s e v e r a l  Razes i r  t h a t  t i n e .  Sut^w hatevar  th e  

r e s u l t  o f  t h i s  f u r t h e r  e x p e r i n o r t ,  i t  would no t  prove t h a t
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the  r t l  i a  any .*uora o f  a aaoh ino  than a nan ,  h y i i r  to  

a r a t ' s  o rg a n is e  i a  p robab ly  as  tv on ty  y e a r s  t o  a hunin 

bolng .  h nar. who had ^onc to  tho a t a t l o n  by a c e r t a i n  

ro u te  ovory day f o r  twenty yoaro vrouid f in d  i t  d . l f f i c u i t  i |

to  lo a rn  a no# r o u te .  31

Ü3 i s  always tho  caso w ith  o x p o r in o n ta l  work in® ^
M

poyoholocy th e  p rao o n t  s tudy has aa<»;ostod a g r e a t  n a ry  i!
‘I:

noro  quoo t iu ns  than  I t  has ovon a t to n ^ io d  to  answer. |iTho work fas p lanned to  d i s c o v e r  whether improvonent In :

l e a r n in g  i s  a gonora l  c h a r a c t e r i s t i c  o f  r a t  beh av iou r  in  r

th e  r a s e ,  and f o r  t h i s  reason  as cany r a t s  as p o s s i b l e

fere  u sed ,  and tho c o n d i t io n s  and problor.s  were kep t

u n i f o r r . The expcrionco  g a in e d ,  however, p o i n t s  to  th e
b ases

f a c t  t h a t  whale number a and u r i f c m i t y  are  o s s e n t i . ; l j ; r o r  
#
a t a t i s t i c c ,  t h e r e  i s  i z p o r t a n t  p i o r o o r  work which can b@ 

done o r l y  by v a ry ing  tho  c o r d i t i o n s  and by p lan n in g  s i t u a 

t i o n s  to  t e a t  i n d i v id u a l s  which show s p e c i a l  t c n d o n c ie s .

Gevoral p ro b io zs  which might bo a t ta c k e d  in  t h i s  way sug

g e s t  t h o : s e l v e s ,  ?o r  i n s t a n c e ,  how dooo a p r a c t i s e d  r a t  

bohavo whan a l l  th e  w a l la  o f  h i s  ra ao  are  removed (a s  

Jen n in g s  cuggostod long ago) ,  and ho t a y  i f  he liUo run 

s t r a i g h t  to  the  food? hen he does n o t  f in d  any food in
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bis mas# on s###ral sueceoaivo oseaslons? Jb#e tbe aapoot 
of tb# mas# Ko baa l#arst, is Tory eueb alt«r«4 by paint 
on tb# walls or obataol## in tb# path? %b#n the removal 
of a door mak#s it possible for bin to reaeb his goal by a 
muob shorter path than be baa learned? Again there is the 
question of whether rats can be taught to run a mas# by 
being led through it as was described in an earlier sectio^ |

The answers to all these questions will shew to 
what extent Practical Judgment is involved in the rat's 
acquisition of motor habits, and they will inevitably lead |
to the formulation of other problems. The present wortc 
has merely proved that so far from the acquisition of one 
habit hindering the acquisition of another, as is generally 
maintained, it favours it, thus sui^porting the conclusion 
that "the learning does not fall entirely undor the law of 
habit."

She fact that this should be true of an animal as 
low in the scale as the rat suggests that conclusions as to 
the automatic character of behaviour, wherever it occurs, 
should net be drawn hastily. This is, indeed, the lessen 
taught by all the most recent work in animal psychology.
Lecb discovered that certain parte of lower organises have
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spécifié irritability for certain forms of coeb^eal stimu
lation which make tho orientation of the body with reform 
eneo to such stimulation possible. Be concluded that the 
action systems of these organises are an aggregate of these 
mechanical effects. Since Loeb propounded his theory 
Jennings, Holmes, and others have studied the forms of 
animal life in question, and have found that their behaviour 
is much core complicated and regulatory than would be at all 
possible on Loeb's theory,

I3ethe - after six experiments with two crabs in 
which the poor creatures on being faced with the altemaJ» 
tives of dashing into the dark where dwelt a devil-fish or 
remaining in the light an easy prey to the experimenter 
chose the former - concluded that crabs are reflex maehinea. 
lorkoa and Spaulding in a aeries of long and tedious ox;?er- 
imonts proved that tho crab can learn oven when the roquio- 
ite behaviour demands that he should inhibit uch an inborn 
tendency as his preference for the dark. There is the sar.e 
contrast between Thorndike's nummary treatment of the leam^ 
ing capacity of eats, doga, and monkeys, after comparatively 
few experiments under unfavourable conditions, and the con
tradictory reouito founded on long and careful experiment by

N

, ;
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3uch Insi&ncea aaauch worker» aa Colo and Hobhous».

-  y 1

thaae cak* It at loast poasiblo that further study of the 
aequlsition of motor habits by animals, human or otherwise, 
may bring to light another exarple of the inadequacy of 
mechanical -explanation. It may show that the animal on 
which mechanical forces "stamp in" their lesson by mere 

• repetition is aa mythical as the now bom's tabula rasa? 
or any of the other creations of an over-simplified 
psychology.

In as far as any animal profits by experience in 
its acquisition of a motor habit it seems that intelligence 
must be involved. The mere repetition of the experience 
cannot account for the improvement. As Ctout says in 
speaking of instinctive action "- it is not on the subse
quent occasion that the animal first leamo the lesson.
It is only then that it begins to profit by what it has
learned. The state of having already learned, as shown by
change of behaviour in subsequent situations, otherwise 
sir liar, pvesup-oseu the learning itself at the time fhen 
‘the orininai performance «as taking place. - - All that 
wo know Mcems to show that learning by experience la con- 

7- ditlonfd by\attention and continuity of interest leading to
k  ,r.' ■

t .-  ̂5

r :  *
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