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ever of loss to h i m . I m igh t f a l l back on the f a i t h that apparent loss 
w i l l a f t e r a l l prove rea l ga in . B u t so long as knowledge confessedly 
is incomplete, this w o u l d have to be f a i t h , a n d not phi losophic i n ­
sight. E v e n i f I came u p against an u l t imate difference of idea l I 
shou ld not despair of finding so l id reasons f o r m y own side. B u t i n 
that case, at any rate, I should have to admi t a solut ion w h i c h was of 
the na ture of a conipromise, w h i c h came about at the expense, to 
some degree, of a rea l preference, a n d was, therefore, a reconc i l i a t ion 
o n l y p a r t i a l l y complete. 

A . K . EOGERS. 
UNIVERSITY OF MISSOURI. 

SOCIETIES 

N E W Y O R K B R A N C H O F T H E A M E R I C A N P S Y C H O L O G ­
I C A L A S S O C I A T I O N 

r p H E N e w Y o r k B r a n c h of the A m e r i c a n Psycho log ica l Assoc ia -
~ L t i on he ld its final meet ing f o r the cur ren t academic yea r on 

M a y 22, i n con junc t i on w i t h the Sect ion of Psycho logy a n d A n t h r o ­
pology of the N e w Y o r k A c a d e m y of Sciences. A n a f te rnoon session 
was he ld at the Psycho log ica l L a b o r a t o r y of C o l u m b i a U n i v e r s i t y . 
A f t e r d inne r at the F a c u l t y C l u b the evening session was he ld at the 
A m e r i c a n M u s e u m of N a t u r a l H i s t o r y . The f o l l o w i n g abstracts are 
of the papers presented at the two sessions: 

Group Differences in the Interests of Children: G E R T R U D E M A R Y 
K U P E R . 

Tha t interest p lays a v e r y impor tan t dynamic role i n the educa­
t i ona l field is on ly too evident f r o m such treatises as D r . D e w e y ' s 
ar t icle , " In te res t as Re la t ed to W i l l " a n d D r . Montessor i ' s " P e d a -
gogia S c i e n t i f i c a . " B u t interest is a general t e rm and can not have 
an absolutely un ive r sa l value f o r every i n d i v i d u a l or every subject 
of thought or desire. I n d i v i d u a l interests are as impor tan t i n the 
socia l w o r l d as are i n d i v i d u a l capacities. T h e y should , therefore, be 
a f r u i t f u l field f o r scientif ic invest igat ion. The exper imenta l work 
done w i t h advertisements has brought to l i gh t group differences i n 
the preferences of men and women f o r var ious appeals. The inves t i ­
ga t ion to be repor ted was of a l i ke nature, except that i t dealt w i t h 
ch i ld ren . 

The f o r m a l experiment consisted i n ask ing an i n d i v i d u a l c h i l d to 
arrange nine pictures i n the order i n w h i c h he l i k e d them best. The 
n ine pictures were chosen to represent nine specific appeals : landscape. 
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chi ldren , animals, re l ig ion , pathos, sentiment, pa t r io t i sm, heroism, 
and action. TThey were Cosmos pr in t s and therefore of u n i f o r m 
size and finish.) I n a l l , there were three series of these pictures, 
each pa ra l l e l so f a r as possible w i t h the other two i n the i r appeals. 
The ch i ld ren numbered over 200, 10 g i r l s and 10 boys f o r each year ' s 
age f r o m 6.5 to 16.5. They were almost ent i re ly attendants of the 
pub l ic schools of New Y o r k C i t y and came f r o m quite va r i ed sections 
of the c i ty . 

The results were tabulated according to age differences, b road so­
c i a l dist inctions, and na t iona l i ty . I n the last-named case the number 
of subjects was so l i m i t e d (10 gi r l s and 10 boys to each of the fo l low­
i n g na t ional i t ies : I r i sh , F r e n c h , German , and I t a l i an , and on ly 9 
g i r l s and 8 boys to the Spanish) that the results are not he ld as sig­
nif icant . 

The posit ive data showed a sex difference i n the order of prefer­
ence f o r these several appeals. The g i r l s ' order was : (1) R e l i g i o n , 
(2) pa t r io t i sm, (3) ch i ld ren , (4) pathos, (5) animals, (6) senti­
ment, (7) landscape, (8) the heroic, (9) action. The last two were 
decidedly lowest i n the scale and the first three were quite c lear ly 
highest f o r a l l ages; but the p ic ture representing these nine curves 
was one of bewi lde r ing intersections as the values changed f r o m year 
to year. The boys ' order was : (1) Re l i g ion , (2) pa t r io t i sm, (3) ac­
t ion , (4) the heroic, (5) pathos, (6) animals, (7) sentiment, (8) l and­
scape, (9) ch i ld ren . The boys ' chart represent ing the curves f o r 
these appeals showed greater agreement f r o m year to year. R e l i g ­
ion and pat r io t i sm, the heroic and action, and landscape and ch i l ­
dren kept ra ther pa ra l l e l courses a l l a long the age scale, and no ve ry 
decided tendencies appeared w i t h progressive age differences. G i r l s 
seemed to lose interest somewhat i n pictures of ch i ld ren and animals 
and to take greater interest i n the heroic and action pictures. The 
la t ter change is expla ined by the fac t that, as the g i r l s increased i n 
school knowledge, they read an h is tor ica l background into these more 
or less war l ike scenes. 

A great sex difference was f o u n d i n the v a r i a b i l i t y measures, as 
calculated f o r the various ages, appeals, social classes, and nat ional i ­
ties. I n every case but two, the g i r l s exceeded the boys i n their P . E . ; 
and i n J:hese two exceptions the boys ' P . E . was once greater than the 
g i r l s ' by on ly 5 per cent., and another t ime exact ly equal to the g i r l s ' 
P . E . The amount of sex difference was, as a rule, anywhere between 
12 per cent, a n d 57 per cent. Th i s he ld true i n every scale, whether 
according to age, appeals, social class, or na t iona l i ty . The g i r l s ' aver­
age P . E , was 1.66; that f o r the boys was 1.36. 

B o t h g i r l s and boys were least var iable about the subjects they 
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l i k e d best, i, e., r e l ig ion a n d p a t r i o t i s m ; but apar t f r o m these appeals 
there was no corre la t ion of v a r i a b i l i t y w i t h relat ive likes or disl ikes. 

I t is a noteworthy f ac t that i n range of v a r i a b i l i t y the boys f a r 
exceeded the g i r l s . The l imi t s f o r the boys ' P . E . were .82 (patr iot­
ism) a n d 1.60 ( landscape) , g i v i n g a range of difference of 78 per 
cent.; the l imi t s f o r the g i r l s ' were 1.47 (rel igion) a n d 1.95 (an i ­
m a l s ) , showing a range of on ly 48 per cent. I n this p a r t i c u l a r ex­
per iment this indicates that boys are v e r y m u c h more agreed about 
some l ikes than are g i r l s , a n d yet quite as va r i ed about others. I n 
other experiments such a range of v a r i a b i l i t y m a y poin t to greater 
i n d i v i d u a l i t y of the male sex among themselves whi le as a g roup they 
are re la t ive ly homogeneous. 

A n o t h e r sex difference noted was the number of posi t ive disl ikes 
expressed b y each sex. The g i r l s gave 161, or 6 per cent., dis l ikes as 
against the boys ' 65, or 2.4 per cent. B o y s seemed to enter ta in re la­
t ive indif ference t oward the appeals at the bottom of the l is t . The 
th ings the g i r l s d i s l iked most were, (1) scenes of act ion suggest ing 
death a n d (2) pictures showing ang ry attitudes. The reasons g iven 
by the boys f o r the i r disl ikes were, (1) gloomy, ind i s t inc t scenes, 
(2) sent imental pictures, (3) costumes w o r n by men w h i c h were 
f emin ine i n style or l e f t the figure p a r t l y nude, a n d (4) pic tures 
suggest ing il lness. 

A cer ta in age difference revealed i tself i n the remarks made b y 
the c h i l d r e n about the pictures. The seven and eight year olds 
showed l i m i t e d powers of observation. Some detai l , and, i n l a n d ­
scape scenes, a lways the h u m a n detai l , no mat ter how sma l l , w^as 
made the focus of at tention to the complete over looking of the l a rger 
subject. U n f a m i l i a r details when poin ted out to them received as 
m a n y di f ferent in terpreta t ions as there were ch i ld ren . A s the c h i l ­
d ren grew older the i r remarks were f u l l e r ; they made f ewer mis­
takes i n the i r in te rpre ta t ion of the pictures and they drew u p o n a l l 
the i r k n o w n sources f o r filling i n the i r perceptions. A t the ages be­
tween 11 a n d 13 the c r i t i c a l s p i r i t made its first appearance among 
the g i r l s . O n l y at four teen d i d i t occur i n the boys ' comments. A t 
these ages the emotions p rompted the remarks of both g i r l s and boys. 
E m o t i o n a l atti tudes, actions, a n d even words were ascribed to the 
p i c t o r i a l persons. A t 15, the remarks became more laconic, but what 
was sa id was s igni f icant and definite as to the persons, place, a n d 
act ion of the p ic ture . This age m a r k e d the first signs of hesi tat ion 
i n speaking of the pictures of sentiment. U p to the age of n ine the 
remarks h a d been ve ry na ive ; a f t e r that the pictures were dismissed 
w i t h the phrase, " t h e y ' r e l o v e r s " or " a love p i c t u r e " ; o f t en the 
characters were named Romeo a n d Ju l i e t , P a u l and V i r g i n i a , etc. 

I n a l l the i r comments the g i r l s were f a r more personal than the 
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boys. The personal p ronoun and references to the i r i n d i v i d u a l ex­
periences were the usual preface to the i r statements. W i t h the boys 
i t was quite otherwise; they discussed the p ic ture as an object ive 
th ing , independent of the i r conscious existence. B o y s tended to lo­
cate scenes i n definite h i s tor ica l t ime and specific geographical places. 

The effect of uncer ta in ty about a pic ture , c rude ly averaged, was 
a displacement of about five places toward the lower end of the scale. 

Practise in the Case of Children of School Age: T H O M A S J . K I R B Y . 
This experiment was conducted to get some i n f o r m a t i o n concern­

i n g (1) the value of the practise experiment as a method f o r school 
work and (2) the value of practise periods of different lengths. 

339 f o u r t h year ch i ld r en belonging to 10 different classes took par t 
i n the practise, w h i c h consisted of add ing columns, each of 10 num­
bers, O's and I ' s not inc luded , as r a p i d l y as was consistent w i t h ac­
curacy, each c h i l d compet ing w i t h his own past record. Seven d i f ­
fe rent sheets of columns of equal d i f f i cu l ty were used. (Thornd ike ' s 
A d d i t i o n Sheets.) 

I n every case there was one hour of practise, but f o r d i f ferent 
classes this hour was broken into 22 | - , 15-, and 6-minute periods, an 
i n i t i a l 15-minute per iod and a final 15-minute per iod being given to 
f o r m the basis f o r de te rmin ing the ga in per cent. 

The hour ' s practise f o r the 339 ch i ld ren taken as one group re­
sul ted i n an average ga in of 55 per cent.; median ga in of 48 per 
cent. I n a s i m i l a r test w i t h 19 un ive r s i ty students. Professor Thorn -
dike f o u n d an average ga in of 29 per cent., median 33 per cent., f r o m 
about 53 minutes of practise, and s a i d : " T h e amount of improve­
ment i n this experiment may also add to our confidence that the 
method of the practise experiments where in one works at one's l i m i t 
and competes w i t h one's past record may w e l l be made a regular 
fea ture i n m a n y school d r i l l s . E v e n i f the same length of t ime pro­
duced i n ch i ld r en a percenti le improvement , on ly ha l f as great as 
here, the ga in w o u l d s t i l l p robably be f a r greater than the gain by 
any of the customary fo rms of d r i l l . " 

F o r the classes wh ich took the hour ' s practise i n 221-minute 
periods, there was an average ga in of 61 per cent., median 49 per 
cent.; i n 15-minute periods, average ga in 55 per cent., median 43 per 
cent.; i n 6-minute periods, average ga in 54 per cent., median 44 
per cent. 

The Age of Walking and Talking in Relation to General Intelli­
gence: C Y R U S D . M E A D . 

I . Data.—50 " n o r m a l " ch i ld ren (25 boys and 25 g i r l s ) , averag­
i n g less than s ix years of age, of graduate students of Teachers C o l ­
lege and C o l u m b i a College. Ages were th rown to the nearest month. 
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W a l k i n g means: " T o take a step unass i s ted ." T a l k i n g means: " T o 
use a w o r d in te l l igen t ly , i. e., to associate the idea w i t h the ob j ec t . " 

Results.—The median " n o r m a l " c h i l d begins to wa lk at 13.5 
months, w i t h a probable er ror of 1.06 months. The chances are 999 
to 1 that the t rue med ian w i l l not d i f f e r f r o m the median obta ined 
b y more t h a n .66 month . The extreme range is f r o m 11 to 30 
months. 90 per cent, of the cases f a l l between 11 and 17 months. 
The med ian " n o r m a l " c h i l d begins to ta lk at 15.7 months, w i t h a 
probable error of 2.83 months. The chances are 999 to 1 that the t rue 
median w i l l not d i f f e r f r o m the median obtained by more t h a n 1.96 
months. The extreme range is f r o m 9 to 25 months. 90 per cent, 
of the cases f a l l between 10 and 21 months, w i t h 18 months as the 
mode. 

I I . Data.—145 " s c h o o l a b l e " ch i ld r en (boys and g i r l s ) of the 
I n d i a n a School f o r Feeble-minded Y o u t h , i n r ep ly to the question on 
the personal descript ive entrance b l a n k s : " A t what age d i d the c h i l d 
commence to w a l k ? " and 92 i n r e p l y to the ques t ion: " A t what age 
d i d the c h i l d commence to t a l k ? " 

Results.—The median feeble-minded c h i l d begins to wa lk at 21.8 
months, w i t h a probable error of 7.56 months. The chances are 999 
to 1 that the t rue median w i l l not d i f f e r f r o m the median obtained b y 
more t h a n 3 months. The extreme range is f r o m 12 to 72 months. 
90 per cent, of the cases f a l l between 13 a n d 50 months. 

The med ian feeble-minded c h i l d begins to ta lk at 34.2 months, 
w i t h a probable e r ror of 12.6 months. The chances are 999 to 1 that 
the t rue median w i l l not d i f f e r f r o m the median obtained by more 
than 6.5 months. The extreme range is f r o m 12 to 156 months (on ly 
one case going above 108 months ) . 90 per cent, of the cases f a l l be­
tween 14 and 84 months. 

Sex Differences in Incidental Memory: G. C . M Y E R S . 
A test was desired where in the t h i n g to be remembered shou ld be 

mere ly inc iden ta l a n d where the focus of the subject ' s a t tent ion 
shou ld be directed away f r o m the fac ts to be cal led f o r a f t e r the ex­
posure of the s t imu l i , but where these fac ts w o u l d have to enter, 
w h o l l y or i n part , in to the experience of the subject. To this end a 
l i s t of s ix s imple words were used as s t i m u l i . The subject was t o l d 
that he w o u l d be g iven a spe l l ing test a n d he was l ed to believe that 
i t w o u l d be a rea l test i n speed and accuracy of spe l l ing . 

A practise test w i t h digi ts was g iven f o r three successive times 
before the rea l test began, to delude the subject as to the purpose of 
the experiment . A dozen or more digi ts were pronounced at r an ­
dom so r a p i d l y that the subject cou ld scarcely keep u p i n w r i t i n g 
them. I n the midst of this series of digi ts the experimenter, wi thou t 
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any w a r n i n g , gave the s ignal f o r the subject to t u r n the page upon 
w h i c h he was w r i t i n g , and cont inued to pronounce digi ts at the same 
speed. The subject was t o ld that the words w o u l d be g iven i n the 
same manner , but not quite so r a p i d l y . The f o l l o w i n g words were 
then p ronounced : angel, p ickle , d i r t , busy, onion, women. The last 
w o r d was pronounced i n such a manner that another w o r d was ex­
pected by the subject, but the s ignal , " t u r n , " was g iven instead, and 
the subject was to ld to wr i te as m a n y of these words as he could re­
member, to place them i n the order i n wh ich they h a d been given, 
and to indicate by a l ine the place f o r each omit ted word . The time 
each i n d i v i d u a l requi red to reproduce the words was recorded by a 
stop-watch. 

A f t e r test ing over 100 ind iv idua l s the w r i t e r app l i ed the test to 
groups of college, normal-school, and public-school subjects. A s i d e 
f r o m immediate reproduct ion, records were secured a f te r var ious 
intervals , r a n g i n g f r o m J hour to 3 months. I n a l l such cases a 
practise test of r a p i d f o l d i n g of papers was added. A f t e r the 
words were pronounced the papers were p r o m p t l y collected and 
the experimenter l e f t the room. The subjects thought the work was 
ended, but at var ious times the experimenter reappeared and asked 
f o r the reproduct ion . The t ime f o r a l l group reproduct ion was 
l i m i t e d to 1^ minutes. 

The best results were secured immedia te ly a f t e r presenting the 
s t i m u l i . P r a c t i c a l l y the same efficiency was shown f o r the repro­
duc t ion a f te r 6 hours as f o r that a f t e r ^ hour. B u t there was a de­
c ided f a l l a f t e r 7 days and a s t i l l greater f a l l a f t e r 3 months. 

N o appreciable difference was shown i n efficiency between the 
lower grades and the college students f o r immediate r ep roduc t ion ; 
but a f t e r var ious intervals there was a g radua l decrease i n efficiency 
w i t h age. 

O f the 1,515 subjects, 757 females and 758 males, on ly 29 of the 
f o r m e r and 18 of the la t ter reproduced the s ix words i n exact order. 

I n a l l grades the females were marked ly super ior to the males, 
both f o r the number of words remembered and f o r order. They had 
a h igher centra l tendency and were more var iable than the males i n 
the 5th, 6th, 7th, and 8th grades, whi le f o r the other groups the 
males were more var iable . 

108 other subjects were tested w i t h 10 letters and digi ts . Here 
the g i r l s answered more, but the boys were better f o r order. 

The Effect of Distribution of Practise Upon Learning: E L M E R A . 
C U L L E R . 

The purpose of this experiment was t w o f o l d : to determine the 
effect of d i f fe ren t ly d is t r ibuted practise series upon l ea rn ing g iven 
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m a t e r i a l ; a n d to make observations u p o n the l ea rn ing process i n 
general . 

The mate r i a l to be learnt was the pa th f r o m the beg inn ing to the 
end of the H a m p t o n C o u r t maze. The paper (8 by 6 inches) on 
w h i c h the maze was p r in ted , was aff ixed to a board. Ove r i t was 
p laced a large c i r c u l a r piece of cardboard , easily movable, h a v i n g i n 
the center a sma l l opening (% to inch) th rough w h i c h extended 
a penc i l to m a r k the course of the subject ' s movement. A t no t ime 
cou ld the subject see more of the maze than the pa r t visible th rough 
the opening. A t the beg inn ing of the experiment the subject was 
thus i n s t ruc t ed : P e n c i l is now at the entrance to the maze; keep on 
m o v i n g u n t i l y o u reach the end. Neve r cross a l i n e ; a lways keep to 
an open path . Mazes are a l l the same a n d w i l l be placed i n the same 
posi t ion. 

A t each t r i a l the t ime was recorded a n d number of errors was 
counted a n d recorded. To each subject were g iven 12 t r ia l s . Sub­
jects were d i v i d e d into 6 groups as f o l l o w s : 12 t r ia l s at one t ime, 
6 on 2 successive days, 4 on 3 days, 3 on 4 days, 2 on 6 days a n d 1 
on 12 days. There were 5 men i n each group except the last, i n 
w h i c h were 3. W i t h regard to t ime of day, subjects were d i v i d e d 
into two g roups : one group each day f o r the requ i red number of 
days, a f t e r l u n c h (1-2 P . M ) : the second group each day a f t e r d inne r 
(7-8 P . M ) . I n compar ing men of the two groups no account was 
taken of this s l ight difference, as i t was considered p rac t i ca l l y neg­
l ig ib le . Good l igh t was u n i f o r m l y p rov ided . The i n t e rva l between 
successive t r ia l s of a subject at the same s i t t i ng was 30-40 seconds. 

Subjects were a l l graduate students, age f r o m 22 to 28. 
Three classes of errors appeared : W r o n g choice between alter­

nat ive courses, r e t rac ing when on r igh t course, a n d (acc identa l ly) 
crossing a l ine . The first k i n d are m a j o r errors (value 1) and the 
other two k inds m i n o r (value i ) . These are a r b i t r a r y values f o r 
compu t ing results. The m a j o r errors were counted as f o l l o w s : 
There are 6 (or 7, depending u p o n the course taken) places where 
choice must be made between al ternat ive paths of w h i c h on ly one is 
r igh t . E a c h t ime the subject moved f r o m one of these places i n a 
w r o n g path , i. e., away f r o m the goal, i t was counted one error . 
E r r o r s of r e t rac ing when on the r i gh t pa th were usua l ly sma l l a n d 
due to defect ive at tention or eyesight—subject either thought he h a d 
acc identa l ly passed an opening a n d moved back to see, or on coming 
to a t u r n f a i l e d to notice the opening a n d thought he h a d r u n into a 
b l i n d al ley. 

The results are as f o l l o w s : 
I. TABLE OF ABSOLUTE TIME AND ERROR VALUES ATTAINED IN E A C H GROUP 

(The different groups are indicated thus: One—12, etc.; the word indicates 
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the number of trials each day, the figure the number of successive days. The 
two columns show the average of number of seconds consumed and number of 
errors made in the last three trials in each group; thus showing the relative 
standing of groups at end of practise period. The figures in parentheses show 
relative position.) 

Time, Errors, 
Per Cent. Per Cent. 

One—12 50 (3) 4.8 (4) 
Two—6 61 (5) 5.2 (5) 
Three—4 59 (4) 3.2 (3) 
Four—3 39 (1) .9 (1) 
Six—2 75 (6) 5.5 (6) 
Twelve—1 48 (2) 3.0 (2) 

II. TABLE OF PERCENTAGE GAINS 
(In each case the percentage represents the ratio between the average of 

first three trials and last three trials in the same group. This table is intended 
to show improvement of each group irrespective of absolute values attained.) 

Time, Errors, 
Per Cent. Per Ceut. 

One—12 210.0 (4) 147.9 (5) 
Two—6 253.0 (3) 161.5 (4) 
Three—4 195.0 (6) 302.0 (1) 
Four—3 341.0 (2) 218.5 (3) 
Six—2 206.6 (5) 125.3 (6) 
Twelve—1 368.7 (1) 236.6 (2) 

(It must be said that the results of Six—2 were vitiated by the professed 
indifference of one subject, because of which both time and errors for the last 
few trials in that group are abnormally high.) 

The results seem to point to the f o l l o w i n g conclusions: I n general, 
outside the S i x — 2 group, the One—12 and T w o — 6 groups made the 
lowest absolute records a n d also least improvement ; this apparen t ly 
indicates that the l ea rn ing per iod was too prolonged, w i t h insuff i ­
cient practise at any one time. O n the other hand, the Twelve—1 and 
F o u r — 3 groups show i n general the highest absolute records and 
greatest improvement . He re the practise was more thorough each 
t ime and not so prolonged. The curve of greatest r egu la r i ty is the 
F o u r — 3 curve. The three groups, then, i n w h i c h practise periods 
were longer and confined to a f e w days show better results than the 
three i n w h i c h practise periods are shorter and prolonged over 4-12 
days. The app l i ca t ion to l ea rn ing any mate r ia l w o u l d seem to be 
that better results are secured by a f ew more prolonged or persistent 
periods of s tudy repeated perhaps f o r several days than shorter 
periods prolonged over a greater number of days. 

Some observations were made on i n d i v i d u a l methods of l ea rn ing 
w h i c h can not be inc luded here. 
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Experiment in the Catching of Pennies: E . S. R E Y N O L D S , J . T . 
G Y G E R , L . L . W I N S L O W . 

The experiment had two a ims : (1) To investigate the l e a r n i n g 
process. (2) To find what t ransfer , f r o m the r i gh t h a n d to the l e f t 
hand , i f any, w o u l d be shown. 

Three subjects .took pa r t i n the experiment w h i c h fo l lows . I t 
was ca r r i ed on i n two series: (1) T h a t i n w h i c h the subjects caught 
the pennies, two at a toss, p a l m of the h a n d down. (2) Tha t i n 
w h i c h they caught three. The first series was of 7 days ' d u r a t i o n ; 
the second, 10 days ' . The t ime f o r tossing was f r o m 1. P . M . to 2 P . M . 
on M o n d a y s a n d Wednesdays . Condi t ions were as nea r ly constant 
as possible, the same room being used throughout the experiment . 
I n the case of the two-penny series, the subjects caught f o r 10 t r i a l s 
a n d then rested f o r 10. I n the three-penny series two subjects 
caught at the same t ime, the t h i r d subject rest ing. I n the first case, 
score was kept by the two unemployed subjects i n t u r n ; i n the sec­
ond case, by the one unemployed subject. 

C e r t a i n condit ions i n f luenc ing accuracy were noted, among w h i c h 
are the f o l l o w i n g : Some parts of the room were more conducive to 
accurate ca tching than others, that nearest the w i n d o w be ing the 
most favorable . The pennies cou ld be caught w i t h most accuracy 
i f no objects were i n f r o n t of the subject to dis t ract his at tention. 
The tossing, when ca r r i ed on before a blank, l ight-colored w a l l , was 
most successful . A n increase i n confidence a n d i n accuracy resul ted 
when a w i n d o w was opened to admi t new air . A n in t e r rup t ion , as 
that caused b y another person enter ing the room, was fo l l owed by a 
corresponding f a l l i n score. The subject , by count ing to h imsel f his 
successful tosses, was s t imula ted to a better score. The nervous feel­
i n g of haste as we l l as nervousness caused by outside matters of i m ­
portance to the subjects (such as pressure of work ) tended ra ther to 
increase than to d i m i n i s h the i r scores. 

E a c h subject discovered and f o l l o w e d his own methods of tossing. 
A f t e r finishing the two series, the subject who h a d f o l l o w e d the 
method of t h r o w i n g his pennies h i g h into the a i r was able to catch 
an add i t iona l penny ( m a k i n g f o u r i n a l l ) w i t h v e r y l i t t l e effort . 
The other subjects t r i e d this con t inua l ly and f a i l e d , the i r hands 
s t r i k i n g the floor before the f o u r t h penny was reached. The qu ick 
shu t t ing of the h a n d was an impor tan t fac tor . One subject was ma­
t e r i a l l y he lped b y t h i n k i n g of the w o r d ^^grab" previous to each 
t r i a l . I n some instances, the second penny w o u l d be caught and lost, 
the first a n d t h i r d be ing reta ined. A l t h o u g h occasionally a subject 
w o u l d catch a l l three successful ly wi thout k n o w i n g i t , yet the toss­
i n g can not be sa id to have become automatic. 

The progress i n l e a rn ing was unsteady. Y e t i n each case there 
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was a g r a d u a l advance, noticeable p a r t i c u l a r l y i n the beginning . A 
w a r m i n g - u p per iod was un ive r sa l ly experienced by each subject at 
the beg inn ing of each day ' s practise. 

I n the second series, a t rans fe r test was t r i ed w i t h the l e f t h a n d 
before and a f t e r the practise series. Th i s showed a considerable i n ­
crease i n ab i l i t y to catch w i t h the l e f t hand. 

AMOUNT OF TRANSFER CATCHES 

Subject Before Test After Test Per Cent. Gain 
1 3 14 466§ 
2 n 32 290H-
3 1 29 2900 
Total gain 15 75 ^ 0 

Painting and the Learning Process: C . M . S A X . 
A l t h o u g h art and science are w ide ly separated, they may cooper­

ate i n art education. P r e v a i l i n g methods are indi rect , depending 
u p o n a never cer ta in t rans fe r of t r a i n i n g . D u r i n g the three years 
the average student spends at art school, his course is as f o l l o w s : 
Casts and s t i l l l i f e i n charcoa l ; s t i l l l i f e i n color ; anatomy and per­
spective as f o r m a l subjects ; the f igure i n charcoa l ; some composit ion, 
and, f i na l l y , p a i n t i n g the head and f igure i n oils. 

Eesul ts show l i t t l e t r ans f e r ; f o r example, compositions show 
l i t t l e knowledge of anatomy or perspective. Charcoa l and oils have 
f e w iden t ica l elements i n substance or procedure ; i n fact , specific 
habits f o r m e d i n master ing charcoal o f t en act prec lus ively when the 
student attempts to paint . Students who can draw, but not pa in t ; 
construct, but not compose, or are draughtsmen, but not colorists, 
and their opposites are i n the overwhelming m a j o r i t y . 

E x p e r i m e n t s now under way on the l ea rn ing process as app l i ed 
to p a i n t i n g seem to show that (a) prepara t ion in charcoal and s t i l l 
l i f e is unnecessary i n p a i n t i n g f igures ; {h) efficiency depends la rge ly 
u p o n correct ana lys i s ; (c) muscula r coordinat ion p lays a mino r 
p a r t ; {d) a direct method and generalized idea of procedure are es­
sent ia l and {e) the control of at t i tude is most impor tant . 
The Optimal Distribution of Time, and the Relation of Length of 

Material to Time Taken for Learning: DxiRWiN O L I V E R L Y O N . 
This paper was d i v i d e d into two parts, i t being i n rea l i ty a dis­

cussion of two dis t inct questions: (1) ' ' T h e D i s t r i b u t i o n of T ime i n 
Re la t ion to E c o n o m y i n L e a r n i n g and R e t e n t i o n " ; a nd (2) " T h e 
Re la t ion of L e n g t h of M a t e r i a l to T ime Taken f o r L e a r n i n g . " Con­
cern ing the f i rs t of these, i t was shown that i n est imating economy, 
not on ly must we consider the time spent, but the degree of reten­
tion as we l l . I t was shown that i nd iv idua l s d i f fe r greatly, and that 
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where one cou ld l ea rn a set of ten stanzas i n less t ime by the con­
t inuous method {i. e., do ing the work i n ' ' one s i t t i n g " ) , another i n ­
d i v i d u a l cou ld lower his to ta l t ime b y d i v i d i n g the t ime spent in to 
several periods, e. g., by spending 5 minutes per day. W i t h bu t 3 
exceptions retentiveness was decidedly better by the divided- t ime-
method. T h i s was notably the case w i t h nonsense-syllables a n d 
poetry. The most general statement that can be made, t a k i n g a l l 
mater ia ls a n d methods of presentat ion in to considerat ion, is that the 
most economical method is to d is t r ibute the readings over a ra ther 
l eng thy period,—the in tervals between the readings be ing i n a r i th ­
met ica l p ropor t ion . F o r example, w i t h one i n d i v i d u a l i n memo­
r i z i n g a poem of 20 stanzas the highest retentiveness was obta ined 
by d i s t r i b u t i n g the readings as f o l l o w s : 2 hours, 8 hours, 1 day, 2 
days, 4 days, 8 days, 16 days, 32 days, etc. The p rac t i ca l bear ing of 
the results obtained on educat ion i n general was then considered. 
The above i n d i v i d u a l f o u n d that the most economical method f o r 
keep ing ma te r i a l once memorized f r o m d i sappear ing was to rev iew 
the ma te r i a l whenever i t s tar ted to " f a d e . " H e r e also the in ter­
vals were f o u n d to be, r ough ly speaking, i n a r i thmet ica l p ropor t ion . 
F o r s i m i l a r reasons the student is advised to review his ^ ' lecture-
n o t e s " shor t ly a f t e r t a k i n g them, a n d i f pt)ssible, to review them 
aga in the evening of the same day. T h e n the lapse of a week or two 
does not make nea r ly so m u c h difference. W h e n once he has f o r ­
gotten so m u c h that the var ious associations o r i g i n a l l y made have 
vanished, a considerable po r t ion of the ma te r i a l is i r r e t r i evab ly lost. 

2. The Relation of the Length of Material to Time Taken for 
Learning,—Tables were presented to show that the re la t ion de­
pended almost w h o l l y u p o n the d iv i s i on of the t ime spent i n learn­
i n g , i. e.y the d i s t r ibu t ion of the t ime-intervals . I n other words, the 
re la t ion, or ratio, depends u p o n the method used i n memor iz ing . 
O n l y three methods were cons idered: The " c o n t i n u o u s " or " m a s s " 
me thod ; the once-per-day me thod ; and the once-per-week method. 
U p to a cer ta in point , w i t h some ind iv idua l s , when digi ts were used 
as mate r ia l , the t ime v a r i e d d i rec t ly as the square of the number of 
digi ts , when the continuous method was used. B y the once-per-day 
method, however, the t ime va r ied , r ough ly speaking, d i r ec t ly as the 
l eng th of the mater ia l . I t was shown that i n order to get the best 
results the same subject should take a l l the var ious lengths of ma­
t e r i a l used, a n d that i t w o u l d be u n f a i r to dis t r ibute the v a r y i n g 
lengths among di f ferent subjects. A s o n l y one method can be t r i e d 
at a t ime, an experiment of this nature must needs extend over a 
pe r iod of several years. I n the case of prose, by the once-per-day 
method, 500 words were memorized i n as f e w days as the 95-word 
passage. The t ime may therefore be sa id to v a r y d i r ec t ly as the 
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leng th of the passage. The same holds t rue f o r digi ts and nonsense 
syllables, but not to so great a degree; f o r the number of days needed 
f o r 200 nonsense-syllables was considerably greater than that needed 
f o r 20. B y the " c o n t i n u o u s " method, however, we observe that 
where the 100-word passage was memorized i n 9 minutes, the 500-
w o r d passage took 52 minutes—near ly 6 times as m u c h t ime being 
required , a l though the passage is on ly 5 times as long . T h i s is m u c h 
more s t r i k i n g l y shown when we examine the curve obtained f o r the 
digi ts . H e r e we see that a l though i t took on ly 5 minutes to learn 24 
digi ts , i t took 2 hours a nd 34 minutes to l ea rn 200—more than 31 
times as l ong instead of 8. I n short i t is obvious that the once-per-
day method is—to say no th ing of g i v i n g a f a r super ior re tent ion— 
f a r more economical than the " c o n t i n u o u s " method. Th i s is espe­
c i a l l y so f o r ma te r i a l memorized by motor associations such as non­
sense-syllables or digi ts . 

H . L . H O L L I N G W O R T H , 

Secretary and Treasurer, 
COLUMBIA UNIVERSITY. 

R E V I E W S A N D A B S T R A C T S O F L I T E R A T U R E 

The Essentials of Mental Measurement, WILLIAM BROWN . Cambridge: 
Universi ty Press. 1911. Pp . v i + 154. 
The structure of M r . Brown's book, as he himself points out, bears 

marks of its composite origin. The first three chapters of Pa r t II. , orig­
inal ly published i n 1910 as a doctorate thesis, deal essentially with some 
experimental work wi th mental tests similar to the work of W i n c h and 
Bur t , prefaced by a disquisition on the theory of correlation and a brief 
historical survey of the use made of the theory. To these chapters he has 
added a four th sketching the possibilities of the use of the method of corre­
lation by psychologists, and a Par t I . treating of mental measurements in 
general. There are also four appendices, g iv ing tables quoted f rom 
Fechner, Mi i l l e r , and Urban, examples of the working out of single and 
multiple correlations, some regression curves in il lustration of one of his 
earlier chapters, and a copious bibliography. 

The result is an abstruse, slightly cr i t ical , mathematical treatise on 
the measurement of variables, rather than the expression of interest i n 
things mental which might be investigated. W i t h the exception of a 
concise statement of conclusions (pp. 126-27) the author leads one to for­
get any connection with psychologic functions, since the data supplying 
the basis for his mathematical elaboration might apparently have been 
drawn f rom any convenient source. 

A s it stands, Chapter I. of Par t I. takes up Weber's law, Fechner's work 
wi th it, and three general interpretations of the law. Chapter I I . sets out 


