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CHAPTER I

MMflM * MMfe. M f l iA  ju H flU U B U M I.THE IBGBESK AND BBS SBMOTG

Ik general te r n s , th e  major problem o f  t h is  study i s  to

determine the e f f e c t s  o f  com petition , both in d iv id u a l and group,

on th e  achievement o f  s ix th  grade p u p ils  in  a r ith m etic .

T his in v e s t ig a tio n  i s  a ls o  concerned w ith  th e  fo llow in g  

aubproblems:

A. TO determine th e  r e la t iv e  e ffe c t iv e n e s s  o f  two typ es  

o f  m otives, or  in flu en c in g  scores in  an arithm etic  t e s t :

1 .  Ind iv id u al com petition  motive -  working fo r  a 

personal g a in .

2* Group com petition m otive * working fo r  a group 

gain*

B. To determine a t each o f  th ree  le v e l s  o f  in te l l ig e n c e ,  

su perior, average, and low , th e  r e la t iv e  e f fe c t iv e n e s s  o f  th e  two 

ty p es  o f  m otives upon performance in  an arithm etic te s t*

C* To determine th e  in flu en ce  o f  age and se x  on the  

r e la t iv e  e f fe c t iv e n e s s  o f  th e  two typ es o f  m otives upon performance 

111 fiH arithm etic te s t*

Educational Meed and S ig n ifica n ce  o f  th e  Study.-  The 

in te r e s t  o f  educators in  th e  psychology and pedagogy o f  com petition  

i s  p e r fe c t ly  n a tu ra l. In  one team  or another, com petition has 

been used as  a  m otivating  in flu en ce  during th e e n t ir e  h is to r y  o f

1
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education . I t  lias only been w ith in  recen t tim es , however, th at  

any r e a l ly  aarioua attempt has been made to  analyze and understand  

th e  a f f e c t*  o f  d if fe r e n t  com petitive  s itu a t io n *  cm b eh avior.1 To 

be su re, Burnham8 and h ie  stu d en t, T r ip le t t ,8 c a lle d  a tten tio n  in  *  

m ild way to  th e  ser io u s  consequence* o f  th e  pu rely  mechanical use  

o f  th e  com petitive urge in  classroom  teach in g , but cursory in sp ec­

t io n  o f  textbooks in  educational psychology and methods o f  teach ing  

in d ic a te s  th a t th ese  warnings have not been c le a r ly  understood.

T his i s  natural enough, however, in  view o f  th e  tendency on th e  part 

o f  most educator* to  fo llo w  precedent and tr a d it io n  u n t i l  th e  need 

fo r  c r e a tiv e  achievement has been unmistakably emphasized.  In the  

case o f  com petition , s tu d ie s  have been made not on ly  through labora­

to r y  procedures but in  a much broader and more s ig n if ic a n t  way in  

th e  c l i n i c .  Today, one fin d *  hardly a  book dealing; w ith  mental 

hygiene or abnormal psychology th at does not d is c u s s , e ith e r  d ir e c t ly  

or in d ir e c t ly , th e important p sych o lo g ica l e f f e c t s  o f  com petition .

I t  i s ,  o f  course, w e l l  known th a t one e n t ir e  system o f  psychology, 

th a t  o f  A lfred id l e r ,  i s  devoted alm ost e x c lu s iv e ly  to  the problem 

o f  com petition .

1
1 .  B . M ailer, Competition and Cooperation. Teachers 

C ollege C ontributions t o  Education, So# 521. Hew York; Teachers 
C ollege, Columbia T & lversity , 1920. Bp. 3-B .

2
W. H. Burnham, "The hygiene o f  Home Study," Pedagogical 

Seminary. XII (May, 1905), 213-50.

3F . B . T r ip le t t ,  "The Bynamogenio Factors in  Pace Making
and Com petition," American Journal o f  Psychology, IX (March, 1897),
507-33 .
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fo a r a c to r ls t lo g  o f  th e  M otives In v estig a ted . -  Two foam* 

o f  m otivation  were chosen in  th e p resen t in v e s t ig a tio n  fop study: 

in d iv id u a l m otivation , appealing to  t i e  d e s ire  fop  p erson al g a in , 

and group m otivation , appealing to  t i e  d es ire  fear group g a in . T ie  

former in v o lv es  on ly  t i e  in te r e s t s  o f  t i e  in d iv id u a l in  a c tio n , 

w l i l e  t i e  la t t e r  in v o lv es , in  a d d itio n , t i e  in t e r e s t s  o f  t i e  group 

o f  w l i e l  t i e  in d iv id u a l i s  a member,

SPo® t i e  s o c ia l  p o in t o f  view t l e r e  i s  a  q u a lita t iv e  

d iffe re n c e  between t i e  two m otiv es . A tendency to  respond more 

r e a d ily  to  personal needs in  d isregard o f  © tier s  i s  considered unde*' 

s ir a b le , e g o t is t ic ;  a  tendency t o  respond more r ea d ily  to  t i e  needs 

o f  o t l e r s ,  l i g l l y  d e s ira b le , a l t r u i s t i c .  I t  i s  o f  education al 

importance to  know w b iel o f  two m otives wlen used w i l l  stim u late  t i e  

c h ild  to  do l i e  utm ost. T his i s  turn r a is e s  t i e  qu estion  o f  the  

e ffe c t iv e n e s s  o f  t i e  two m otives on ch ild ren  o f  d if fe r e n t  l e v e l s  o f  

in t e l l ig e n c e .  Such knowledge would fu rth er  l i g t e r  p ro d u ctiv ity  per 

u n it  o f  tim e as  w e ll  as t i e  c u lt iv a t io n  o f  e f f ic ie n c y  as a h a b it ,

The Purpose. -  The comprehensive aim o f  t h i s  study i s  to  con­

sid er  th e qu estion  whether in d iv id u a l o r  group com petition i s  more 

e f f e c t iv e  as a m otivating fa c to r  in  determ ining achievement in  a r ith ­

m etic ad d ition  on th e  p art o f  s ix th  grade school p u p ils  a t  th ree  le v e l s  

o f  in t e l l ig e n c e .

S p e c if ic  Purposes o f  th e  Study.*  Bat a d d itio n  to  th e compre­

h en siv e , major purpose, th e fo llo w in g  s p e c if ic  purposes e re  in d ica ted :

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



1 .  To tlnS. th e  e f f e c t s  o f  com petition , both in d iv id u a l 

and group* on th a achievement o f  superior ch ild ren  in  doing arithm Btie 

ad d itio n .

*• the e f f e c t s  o f  com petition , both  in d iv id u a l and

group, on th e  achievement o f  average ch ild ren  in  doing arithm etic  

addition*

3* To fin d  th e  e f f e c t s  o f  com petition* both in d iv id u a l and 

group* ©a tha achievement o f  d u ll ch ild ren  in  doing arithm etic addi­

t io n .

d . To fin d  th e  r e la t iv e  in flu en ce  o f  in d iv id u a l and group 

com petition a s  m otivation a l fa c to r s  on th e extreme ranges o f  i n t e l l i ­

gence, v ia * , very su p erior, I* Q. 180-130, and very  d u ll ,  I*  <$. 70 -80 .

5* To fin d  tha amount o f  decrement or increment in  a r ith ­

m etic  scores over a  period  o f  f i v e  days*

D e f in it io n s .-  For purposes o f  t h i s  study, th e  fo llo w in g  

d e f in it io n s  w i l l  be employed*

O perationally  d efin ed , a m otivational con d ition  i s  one th at  

provides an in cen tiv e  fo r  the d ir e c t io n  and reg u la tio n  o f  th e  a c t iv i t y  

o f  sch ool ch ildren  in  performing th e  ta sk  o f  adding in  ar ith m etic .

A m otiva tion a l increment i s  an in crease  in  th e  speed, 

stren gth , p r e c is io n , or other measurable a t tr ib u te s  o f th e p r in c ip le  

whieh depends on co n d itio n s to  be defin ed  as  m otivatin g .

A m otivation al decrement i s  a  decrease in  th e  same v a r ia b le s  

depending on m otivatin g  co n d it io n s .
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An in d iv id u a l com petitive s itu a t io n  i *  on® which stim u la tes  

th e  in d iv id u a l t® s t r iv e  aga in st other in d iv id u a ls  to  h i s  group fo r  a  

goa l o b jec t o f  which hs hopes to  be th e  sol® or p r in c ip a l p o ssesso r .

A group com petitive s itu a t io n  may b® d efin ed  a s  on® which 

stim u la te s  an in d iv id u a l to  s tr iv e  w ith  th® other members o f  h i s  group 

to r  a goal which i s  to  bo shared eq u ally  among a l l  o f  thee*.

Organization o f  Present R eport.-  S h is  chapter has been 

devoted to  a  statem ent o f  th e  problem and th e  various subproblems 

stu d ied , to  th e  educational need, s ig n if ic a n c e , and purposes o f  th e  

stud y , and to  d e f in it io n s  o f  terms*

Later chapters fo llo w  a l o g i c a l , . a e tu e n tia l arrangement. 

Chapter I I  i s  devoted to  a review  o f  th e  r e la te d  l i t e r a t u r e .  S ere  

are considered th e  major problems a lready stud ied  in  th e  f i e ld  o f  com­

p e t it io n  and the need for  th e p resen t study in  th e l ig h t  o f  previous  

s tu d ie s .

Chapter I I I  con sid ers th e  problem and i t s  treatm ent, inclu d­

in g  th e  experim ental techn iq ues employed, to e  in trod u ction  o f  th e  

m otivation a l v a r ia b le s  and th e  I s o la t io n  o f  th e  m otives are a lso  

tr e a te d . A d escr ip tio n  o f  the experim ental population and th e  ex p eri­

mental d esig n , a d escr ip tio n  o f  the ta sk  o f  th e  su b jec ts  and o f  the  

t e s t in g  procedure, and a  d iscu ssio n  o f  th e  s t a t i s t i c a l  technique  

employed ere  inclu ded .

to  Chapter IT th e  general f in d in g s  comparative o f  group and 

in d iv id u a l com petition are p resen ted .
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In Chapter f  th e  r e la t io n sh ip  between group and in d iv id u a l 

com petition a t th ree  le v e l s  o f  in te l l ig e n c e  i s  considered .

Chapter VI i s  devoted to  a d iscu ssio n  o f  tb s  e f f e c t s  o f  age 

and sex  on the two v a r ia b le s , in d iv id u a l competition: and group 

com p etition ,

Chapter VII i s  a summary chapter, Bare th e experim ental 

f in d in g s  as regards th e  general r e la t io n sh ip  between in d iv id u a l and 

group com petition , the In flu en ce o f  l e v e l s  o f  in te l l ig e n c e  and age 

and sex  are reviewed and d iscu ssed .

The second d iv is io n  o f  t h i s  chapter i s  devoted to  a  

th e o r e t ic a l in terp re ta tio n  and eva lu ation  o f  th e  fin d in g s  fo r  educa­

t io n .  T his chapter con sid ers a p p lica tio n s  o f  th e experim ental 

fin d in g s  to  general education al p r a c tic e .

The th ird  d iv is io n  o f  t h i s  chapter i s  devoted t o  a  consider­

a tio n  o f  fu ture in d ica ted  problems in  t h i s  f i e l d .  In  th e  l ig h t  o f  

th e  quest io n s  th a t t h i s  in v e s tig a tio n  has r a ise d  and l e f t  unanswered, 

t h i s  study attem pts to  h elp  p o in t th e way fo r  fu rth er  research .
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BEHEST OF HELMED LITERATCHE

C la s s if ic a t io n  o f  th e L ite ra tu r e ." Any in v e s t ig a t io n  o f  

th e  p sych o lo g ica l e f f e c t s  o f  com petition la  o f  importance fo r  educa­

t io n .  The s tu d ie s  la  t h i s  m otivation a l araa may be ca tegorised  as  

o f  two typ es: f i r s t ,  th ose in  which th e  group r iv a lr y  m otive has 

been employed, end second, those in  which th e  in d iv id u a l r iv a lr y  

m otive has bean employed*

The problems in v e s tig a te d  may be fu rther c la s s i f i e d  a s  

fo llo w s: educational s ig n if ic a n c e  o f  variou s a tt ltu d in a l m otives, 

such a s  p ra ise  and rep roof, on in creasin g  achievement in  su b ject 

m atter f i e ld s ;  e f f e c t  o f  knowledge o f  r e s u lt s  on achievement; e f f e c t s  

o f  varying degrees o f  m otives on learn in g ; e f f e c t s  o f  m otivational 

s tim u li on reduction  o f  mental fa t ig u e ;  e f f e c t s  o f  m otives on in cre­

ments o f  the work curve; e f f e c t s  o f  variou s m otives on changing 

p u p il a tt itu d e s ;  e f f e c t s  o f  v a r io u s m otives on d if fe r e n t  methods o f  

tea ch in g , such as th e a c t iv i t y  method, the use o f  p r o je c ts , and the  

s o c ia l is e d  r e c ita t io n ;  e f f e c t s  o f  v a r io u s m otives on r iv a lr y  in  pre­

school ch ild ren ; e f f e c t s  o f  variou s m otives on com petition fo r  grades 

eva lu a tion  o f  c er ta in  in c e n tiv e s  used in  school work; e f f e c t s  o f  

v ariou s s o c ia l  m otives in  stim u la tin g  cooperative a t t itu d e s  in  p u p il 

groups; e f f e c t s  o f  cooperative m otives and com petitive m otives on

f
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achievement} e f fe c t *  o f  various m otive* on th e  eonataney o f  the 1*$*; 

e f f e c t *  o f  various m otives on in te l l ig e n c e  t e s t  secures*

S ig n ifica n ce  o f  T his Study in  Term* o f  R e la te !  L iteratu re*-  

I t  w iU  he seen from an in sp ec tio n  o f  th e s tu d ie s  carried  on in  

m otivation al research* th at th e  e f f e c t s  o f  variou* m otives o s  th e  

achievement o f  p u p ils , grouped according to  in te l l ig e n c e  l e v e l s ,  i s  

alm ost *  v ir g in  f ie ld *  M ailer1 worked w ith  th e  two m otives o f  group 

and in d iv id u a l com petition on achievem ent, hut he n eg lected  to  study  

th e e f fe c t iv e n e s s  o f  th e  two m otives on ch ild ren  o f  varying l e v e l s  o f  

in te l lig e n c e *

In grouping the s tu d ie s  review ed in  t h i s  chapter, th e fo llo w ­

in g  tw o-fo ld  c la s s i f i c a t io n  has heen used* Thi* i s  th e same d a s a i -
2

f lo a t  ion  used hy B lseren* and Vaughn in  th e ir  e x c e lle n t  review s o f  

th e  experim ental l i t e r a tu r e  on com petition*

1* Competition and R iva lry  

2* P ra ise  and Reproof*

1
7* B . M ailer, Cooperation and Competition* Teachers C ollege  

C ontrihutions to  Education, Ho* 321. Hew Yorkt Teachers C ollege, 
Columbia U n iv ersity , 1929. Pp. 2-»3*

2
James Vaughn and Charles M. R iser s u b, "The Experimental 

Psychology o f  C om petition," Journal o f  Experimental Education. 
(September, 1938), 76-97*
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Competition and R ivalry

The s tu d ie s  carr ied  on in  t h i s  f i e ld  can be d if fe r e n t ia te d  

in to  th ree  groups: one* th a t in  which the su b ject i s  a member o f  a 

group; second, th a t in  which he i s  an in d iv id u a l competing w ith  

o th er  in d iv id u a ls; th ird , th at in  which he i s  competing a g a in st h i s

own previous record* In  ex ten siv e  and Important in v e s t ig a tio n  o f
;

com petition and cooperation w ith  th e  p u p ils  knowing th e  d a ily
3

r e s u lt s  o f  th e ir  work has been reported by M ailer. H is aim was 

to  measure th e  e f f e c t s  o f  personal and s o c ia l  s ta tu s . The b a s ic  

q u estion s involved  were: (1) th e r e la t iv e  e f f e c t s  o f  com petition  

and cooperation on th e e f f ic ie n c y  o f  c h ild r e n 's  work, and (2) the  

nature o f  c h ild re n 's  c h o ices  as to  th e  type o f  e f f e c t iv e  m otivation , 

i . e . ,  personal or s o c ia l .  The su b jec ts  were one thousand f iv e  

hundred and th ir ty -e ig h t  ch ild ren  from th e f i f t h  to  e igh th  grades,

ranging in  age from e ig h t to  seventeen y ea rs . A simple measure-
.

meat o f  i n i t i a l  in d iv id u a l d if fe re n c e s  and in d iv id u a l v a r ia b i l i t y  

seemed d e s ir a b le . This was found in  th e  task  o f  adding one p lace

numbers. The d ig i t s  1 and 0 were not used, and com binations o f
.

l i k e  d ig i t s  were avoided. A ltogeth er , 5$ p o s s ib le  combinations 

were constructed , and th ese  were presented a s  four thousand examples 

in  ten  b o o k le ts . The b oo k lets  were used as t e s t  m ateria l fo r  f iv e

3
J . B . M ailer, Cooperation and Com petition. An Experimental 

Study in  M otivation . Teachers C ollege C ontributions to  Education,
No. 321. New York* Teachers C ollege, Columbia U n iv ers ity , 1929.
Pp. 3 -9 .
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condition® , in  which CU p ra ctice  was the only in c e n tiv e , (2) 

in d iv id u a l p r iz e s  were g iven  to  th e  most rapid workers, (3) a p r ise  

was g iven  to  th e most rapid group, (4) th e  in d iv id u a ls  were allowed  

to  choose between In d iv id u a l and grot#  m otives, and (5) th e immedi- 

a te  and continuous e f f e c t s  o f  m otivation  were measured. The 

con clu sion s o f  th ese  experiments were th a t work fo r  th e  s e l f  

increased  w hile th at fo r  th e  group decreased . Only in  th s  i n i t i a l  

s ta g e s  was th e amount o f  work under th e  two co n d itio n s  approximately 

eq u a l. Both m otives increased speed above the l e v e l  o f  unmotivated  

work and mere performance; however, the c o rr e la tio n  between s e l f  

and group work decreased w ith  progress in  the u n it  o f  work. 4  

comparison o f th e  f i r s t  and second m inutes o f  work w ith in  each o f  

th e t e s t  u n its  shows a  general tendency fo r  speed to  drop a t th e end 

o f  th e  f i r s t  m inute. The speed o f  th e  f i r s t  minute a t  group work 

was equal to  th e second minute o f  s e l f  work. When th e  opportunity  

was granted to  continue work for  th e  s e l f  or fo r  th e  group* th e  

s e l f  was chosen about th ree  tim es a s  o ften  as the group* Competi­

t iv e  d e s ir e s  were e s p e c ia l ly  n o ticea b le  in  grades f iv e  to  e ig h t .  

However, g i r l s  were more cooperative than the boys, a s  in d icated  

by th e ir  ch o ices fo r  group work, k  maximum o f  cooperation appeared 

in  groups o f considerable homogeneity, so th a t sec tio n in g  o f  c la s s e s  

on th e  b a s is  o f  s im ila r  a b i l i t i e s  might tend to  promote cooperation  

w ith in  th e  s e c t io n s . M ailer concludes th at th e  com petitive character  

o f  our s o c ia l l i f e ,  i l lu s t r a t e d  on every hand, i s  undoubtedly
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resp on sib le  fo r  th e  com petitive character o f  th e  in d iv id u a l*s mind* 

Cooperative ten d en cies are mainly th e product o f  education la  

g en era l.

A b r ie f  study o f  cooperation  and com petition was a ls o  

published  by Forlano.4 The experim ental con d ition s included:

(1} p r a c t ic e , (ft) work fo r  the b e n e f it  o f  th e  in d iv id u a l’ s  c la s s  

sco re , (3) work fo r  teams in t o  which the c la s s  was d iv ided , and 

(4) work aga in st th e  op p o site  s e x . T h irty -fou r ch ild ren  o f  both  

sex e s , w ith  an average age o f  eleven  years and n in e months, par­

t ic ip a te d  in  th e  experim ents, A c a n c e lla tio n  t e s t  was used to  

measure th e  r e la t iv e  e f f e c t s  o f  the d if fe r e n t  experim ental condi­

t io n s ,  The con clu sion s were th a t th e  average c h ild  works fo r  

in d iv id u a l gain  rather thaa for  c la s s  in t e r e s t ,  and th a t sec  

com petition i s  th e  stro n g est m otive a t  t h is  age . The con clu sion s  

agree in  general w ith th ose  o f  M a iler ,

Greenberg,5 a student o f  B uhler, made a  study for  th e  

purpose o f  a scer ta in in g  th e cau ses, frequency, co n d itio n s , and

4
S . Forlano, "to Experiment in  Cooperation,* Journal o f  

Educational Research, 3ESF t*P?ll* 18 3 2 ), 120-31 ,

5
P . J .  Greenberg, "Competition in  Children, t o  E xperi­

mental Study,* American Journal o f  Psychology, XLIV (June, 1924), 
221-48.
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c h a r a c te r is t ic  phenomena o f  com petition w ith in  a g iven  s itu a t io n .

The su b jects  wen# ch ild ren  from two t© f iv e  years o f  a g e . P a irs  o f  

ch ild ren  were asked to  b u ild  w ith , and w ithout in s tr u c t io n s , in  

d if fe r e n t  s e r ie s  ©f experim ents, an t were afterw ard asked to  make 

judgments concerning the beauty or magnitude o f  th e  co n stru ctio n s, 

in  d if fe r e n t  s e r ie s .  The con clu sion s were th at the com petitive  

s p ir i t  develops gradually  and i s  not u n iv ersa l in  ch ild ren  o f  any 

one group. A b il i ty  fo r  the ta sk , a s  w e ll a s  in d iv id u a l temperament, 

i s  a fa c to r  in  th e com petitive s itu a t io n . Growth in  com petitive  

s p ir i t  fo llo w s  an orderly  course, developing from a s ta te  character­

is e d  by th e  absence o f  com petition , through severa l sta g es  o f  

con sciou sn ess, to  a f in a l  stage  o f  v igorous com petition co n tro lled  

by judgment. Greenberg*s referen ce  to  com petition , as p a r tly

dependent on th e  ta sk  and tejqporament, agrees w ith  th e  more p r e c ise
e

statem ents o f  Yamamoto, d iscu ssed  in  a  la t e r  se c t io n  o f  t h i s  chap ter . 

H is conclusion  th a t com petitiven ess i s  not u n iv ersa l in  a  c h ild  

group o f  t h i s  age may be compared w ith  Whitmore’ s con clusion  th a t  

com petitiven ess i s  not u n iversa l in  a d u lts . Perhaps com petitiveness  

i s  not u n iv ersa l a t  any age, or th ere  may be an optimum age for  

human com p etitiven ess. According to  Greenberg's study, com petitive­

n ess  appears about th e  fou rth  y ea r . NO data are a v a ila b le  as to  a 

p o ss ib le  age a t which com petitiveness v a n ish e s .

6
K. Yamamoto, "Competition and th e  T ransposition  o f  

'Ansprueheniveau* in  J o in t Works,** Japanese Journal o f  Psychology, 
X (March, 1935), 409-33 .
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n
Leuba confirmed in  a gen era l way Greenberg’s  conclusion, 

concerning tb e  on togen esis o f  tb e com petitive a tt itu d e  and th e  age 

a t  which i t  appears. Thirty-tw o ch ildren  were given  th e  ta sk  o f  

p la c in g  pegs o f  uniform co lo r  in  a  peg-board. They worked s in g ly  

and in  p a ir s . Three s ta g es  o f  development were observed. The 

tw o-year-old  ch ild ren  d isp layed  l i t t l e  r ea c tio n  to  the presence o f  

another c h ild  working a t th e same ta sk . Three and fou r-year-o ld  

ch ild ren  varied  in  r e a c tio n , but some shoved r iv a lr y  responses and 

reduced output. The f iv e -y e a r -o ld  ch ild ren  exh ib ited  d e f in ite  

r iv a lr y  responses and a  markedly increased  output la  work.

One o f  th e  la t e r  experim ents in  t h i s  f i e l d ,  th a t by B os,8 

p la ces  th e emphasis on what th e  author c a l l s  productive co lla b o ra tio n , 

but i t  appears to  involve sev era l typ es o f  com petition . Bos eoncluded 

th a t when ch ild ren  work in  p a ir s  they achieve more work than when 

lab orin g  in d iv id u a lly . The r e s u lt  was ascribed to  a c tiv e  co llab ora­

t io n  or cooperative com petition . The author d istin gu ish ed *  (1) 

a c tiv e  co lla b o ra tio n , (2) re  s i  stance-determ ined co lla b o ra tio n , and 

(3) c o lle c t iv e - in d iv id u a l working. I t  would seem th a t a kind o f  

com petition i s  involved  in  th e  l a s t  two o f  th ese  forms, and in  any

7
G. J .  leu b a , wln  Experimental Study o f  R iva lry  in  Young 

Children.** Journal o f  Comparative Psychology. XV (June, 1933), 368-9 .

8
M. C. Bos, "Experimental Study o f  Productive C ollaboration  

Acts,** Journal o f  Psychology. I l l  (HOvember, 1937), 315-426•
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event th e minimal com petition inherent in  a l l  s itu a t io n s  o f  s o c ia l  

stim u lation  ant response*

P ra ise  and Reproof

A sp e c ia l group o f  s tu d ie s  d ea ls  w ith  the in flu e n c e  o f  

complimentary end disparaging remarks on performance or achievement ,
Q

an t on th e  in te l l ig e n c e  q u otien t and mental t e s t  s c o r e s . Eurloek  

stud ied  the o f f s e t s  o f  p ra ise  and blame on th e  t e s t  sco res  o f  85? 

w h ite  ch ild ren  and 151 Hegro ch ild ren  from th e  th ir d , f i f t h ,  ant 

e ig h th  grades. Two forms each o f  th e  R ation al In te llig e n c e  T est 

and o f  the O tis Primary I n te llig e n c e  Examination were used* A fter  

th e  f i r s t  t e s t ,  groups o f  equal a b i l i t y  were subjected to  strong  

p ra ise  ant censure, and to ld  to  take th e  t e s t  again* Hurloek con­

cluded th a t both p ra ise  and blame ware e f f e c t iv e  in  r a is in g  the t e s t  

scores* Certain sex  and age d if fe re n c e s  appeared. Older children  

were most a ffe c te d  and the boys responded more stron g ly  than th e  

g i r l s .  Tounger ch ild ren  and superior ch ild ren  were most stro n g ly  

stim u lated  by rep ro o f. In a subsequent study, Eurloek*’® reported  

th a t th e  in te l l ig e n c e  q u o tien ts  o f  p raised  and reproved groups were 

appreciably r a ise d , w hile th ose o f  th e  co n tro l group improved but 

l i t t l e  on r e t e s t in g .

9
1 .  B . Hurloek, "An E valuation o f  C ertain In cen tiv es  tfsed in  

School Work,* Journal o f  Educational Psychology, XSTI (December, 1985), 
145-59 .

10E . B . Hurloek, "The E ffe c t  o f  In cen tives upon th e Constancy 
o f  the 1 . $ . , *  Pedagogical Seminary, m i l  (May, 1985), 482-34.
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la  gen era l, Hurlock concluded th a t p ra ise  was more a f f e c t iv e  than

blame • T his i s  confirmed hy th e f in d in g s  o f  G ilc h r is t11 end o f
12

B riggs* G ilc h r is t  gars th e  C ourtis E nglish  T est t© a c la s s  o f  

f i f t y  c o lle g e  stu d en ts and then divided th e  c la s s  in to  equal groups 

and repeated th e  t e a t .  One o f  the groups was pra ised  and the other 

was reproved fo r  performance on th e  i n i t i a l  t e a t .  The praised  

group improved ?9 per c en t, w hile the reproved group d eter io ra ted  in  

th e  second t e a t .  3h t h i s  second t e s t  the b e tter  stu d en ts  o f  th e  

f i r s t  t e s t  d e ter io ra ted , w hile th e  poorer students improved.

B ir lo ek ’ s  Study on Group R iv a lr y .-  Barloefc a lso  stud ied  

group r iv a lr y  a s  an in cen tiv e  to  increased  e f f ic ie n c y  in  school work, 

and th e r e la t io n sh ip  o f such fa c to r s  a s  age , sex , and in d iv id u a l 

p e c u l ia r i t ie s  to  th e e f f e c t s  o f  group r iv a lr y . The su b jec ts  Included  

155 ch ild ren  o f both sex e s , from nine to  tw elve years o f  age. The 

work co n sisted  o f  m odified C ourtis Arithm etic T e s ts . Equivalent 

r iv a lr y  groups were stim ulated  by p u b lic ity  and d isc u ss io n , and th e ir  

achievements were compared w ith  those o f  a con tro l group. The r i ­

v a lr y  groups were found to  o u ts tr ip  th e  con tro l group in  speed and

11
1 .  P . G ilc h r is t , "The Extent to  Which P ra ise  and Blame 

A ffec t a P u p il’ s  Work," School and S o c ie ty . IV (June, 1916), 878 -4 .

12
T . H . B riggs, "Praise and Censure a s  in c e n tiv e s ,"  School 

and S o c ie ty . O T I (February, 1927), 596-8 .
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accuracy. G ir ls , younger ch ild ren , and th o se  o f  in fe r io r  a b i l i t y

responded most to  th e  com petitive m otive. These r e s u lt s  agree

w ith th ose o f  Forlano i s  a study in v o lv in g  a sim ilar  age range*

Hurlock*s Study on th e  R ela tion sh ip  o f  Competition to

I n te llig e n c e  T est S co res .-  In her review s o f  the l it e r a tu r e  on

m otivation , Hurlocl^-5 n o tes  th e great discrepancy between work done

by ch ild ren  and th e ir  I.Q,.*3» a discrepancy g rea tes t in  superior

c h ild ren . T his i s  ascribed  to  th e la ck  o f  a necessary in c e n tiv e .

Su rlock  c i t e s  a number o f  s tu d ie s  in  an attempt to  prove t h i s  
14p o in t . Hurlock*s conclusion  i s  in t e l l i g ib l e  in  th e  l ig h t  o f

th e f in d in g s  o f  the many experim ental s tu d ie s  in  com petition which 

show th a t the more rapid workers are retarded by th e  tempo o f th e  

average group, w h ile  the slow er are speeded up*

The In flu en ce  o f  th e  Group on In te lligen ce- S co res .-  Weston
25and E n glish  stud ied  th e in flu en ce  o f  th e  group on p sych o log ica l 

t e s t  sco res , u sin g  two composite t e s t  forms contain ing item s from 

Thurstone'a "Reasoning” ant " Interpretation* t e s t s  and from Brigham*s

15
K . B , Hurlock, ”lfse o f  Group R ivalry as am In cen tive ,"  

Journal o f  Abnormal and S o c ia l Psychology. XXII U p r i l ,  192?), 278- 
9 0 .

14
J .  A . McCrory, "A Study o f  th e R e la tio n  Between A b il i ty  

and Achievement," Education*'* stratlom  and Su pervision .
XII (December, 192B), 481-90 ,

15
S .  B . Weston and H. B . E n g lish , "The Influ ence o f  the  

Group on P sych olog ica l T est S co res ,” American Journal o f  Psychology. 
XXX7II (February, 1 9 2 6 ), 600-1 ,
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"Opposite T est."  Tea upper-dassm en served as su b jec ts , working 

in  two equal groups, i s  reverse  order as to  s o l ita r y  o r  group 

a p p lica tio n  to  th e  t e s t s .  Other groups o f  vary ing  siase were 

te s te d  in d iv id u a lly  and in  a group by another s e r ie s  o f  d if fe r e n ­

t i a l  mental t e s t s .  The f i r s t  experiments show a d e f in ite  improve­

ment o f  t e s t  scores under s o c ia l  s tim u la tio n . The r e s u lt s  o f  th e  

second s e r ie s  o f  experim ents show but s l ig h t  improvement.

The I f f e e t  o f  Competition on Children*a Behavior a t  Various 

In te llig e n c e  L e v e ls .-  I t  i s  s ig n if ic a n t  th a t th e r e s u lt s  o f  Farns­

worth16 and Anderson17 con trad ict those o f  Weston and E n g lish . In  

a very  c a r e fu lly  conducted experim ent Farnsworth repeated th e  work 

o f  Weston and E n glish  under more co n tro lled  co n d it io n s . He admin­

is te r e d  th e t e s t s  once in  is o la t io n  and once in  th e  group, e lim in a tin g  

p r a c tic e  e f f e c t s  by u sin g  equivalent groups and by r o ta tin g  th e order 

o f  is o la t io n  and group co n d itio n s . No s ig n if ic a n t  d if feren ces  in  

mean group scores fo r  the two co n d ition s were found. There was, 

however, a c o n s is ten t in crease  in  v a r ia tio n  o f  performance under 

group co n d itio n s, and a s l ig h t  tendency fo r  the Individual working in

16
P . E . Famsowrth, "Concerning So-Called Group E ffe c ts ,"  

Pedagogical Seminary and Journal o f  G enetic Psychology, J ffi (June, 
1988}, 5 8 7 - * f . ! ! !

17
C. A. Anderson, "An Experimental Study^of S o c ia l F a c i l i t a ­

t io n  as A ffected  by I n te ll ig e n c e ,"  American Journal o f  S o c io lo g y , 
XXJOT (June, 1929J, 874-81 .
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is o la t io n  to  m iss fewer o f the d if f i< m lt  item s. Farnsworth *s r e s u lt s

would seem to  in d ica te  th a t d i f f i c u l t  problems may have an adverse

e f f e c t  ob the group. S o c ia l stim u lation  may d isru p t a s  w e ll  a s
18-19f a c i l i t a t e ,  in  which resp ec t i t  i s  comparable to  punishment.

Anderson was not concerned w ith  th e e f f e c t s  o f  th e  group on 

m ental t e s t  sco res , but rather w ith  the e f f e c t s  o f  the group on the  

behavior o f  in d iv id u a ls  o f  considerab ly  d if fe r e n t  I .  Q.*a.  Two 

groups o f  f i v e  sen ior h igh  sch ool boys took p art in  experim ents in ­

v o lv in g  ad d itio n , c a n c e lla t io n , and marble so r t in g . The I .  QU's o f  

one group were between 125 and 130, w h ile  th ose  o f  th e  oth er group 

were between 100 and 105 . A general tendency fo r  the b righ ter  

ch ild ren  to  be in h ib ited  cr  slowed down by th e presence o f  o th ers  

was apparent, although accuracy in  t h i s  group was more favorably  

a ffe c te d  than in  th e group o f  average in t e l l ig e n c e .  Anderson su ggests  

th a t whatever e f f e c t  th e  s ig h t  or sound o f  o th ers a t  work may have as  

a s o c ia l  stim ulus depends on th e h a b its  o f  work and th e hab itu a l 

pattern s o f  response to  the presence o f  other people which mark the  

component members o f  th e group.

18
Jamas Vaughn, "An Experimental Study o f  Com petition,"  

Journal o f  Applied Psychology. ZX (March, 1936), 1 -1 5 .

19
Japes Vaughn and 8 .  M. D iserans, "The R e la tiv e  E ffe c ts  

o f  Various I n t e n s i t ie s  o f  Punishment on Learning and E ff ic ie n c y ,"  
Journal o f  Comparative Psychology, X (February, 1 9 3 0 ), 50 -56 .
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The Effect of Rivalry m  Intelligence Scores." Mailer
SOand Zubin studied the effects of competition or rivalry on 

intelligence test scores, utilizing alternate forms of the same 
test for initial and final testing, Forty-two children, divided 

into two equivalent groups, were observed. Some of the more im­

portant conclusions of the study follow t The repetition of an 
intelligence test under a very strong rivalry incentive caused no 

greater gain in score than repetition under normal conditions. The 

incentive brought about an increase in the number of items attempted, 

but there were more errors so that the total score was not affected. 
There were, however, important differences between the sub-tests in 

these respects. On the speed test (comparison of numbers} there 
was an increase in score, while in the power test (analogies) there 

was a decrease in score under the incentive conditions. The various 
intereorrelations and self-correlations of performance increased 

under the influence of rivalry, and the scores were more variable.

Summary of the Findings on the Belationahln of Competition 

to Intelligence Scores.- The findings of Mailer and Zubin agree is 

general with those of Farnsworth and indorses. The majority of

20
J. B. Mailer and J. Zubin, "The Effect of Motivation 

upon Intelligence Teat Scores, * Journal of Qenctfo Psychology. XKTSr 
(December, 1932), 16-27.
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experiments seem to contradict the notion that competition* or, 
indeed, any form of social stimulation improves mental test scores* 

Indeed, as testa increase in difficulty, requiring more and more 

deliberate and original reflection rather than speed, the reverse 
might he expected. Exceptions may he expected now and then, 

especially under conditions and in situations where competitive and 
cooperative attitudes have been given special attention*

In addition to these experiments hearing directly on problems 

of educational importance, other studies may be mentioned that are

related rather indirectly to the problem of competition. These
21 22 25

include the studies of Barton, Breed end McCarthy, Charles,
24' 2g 20.Jensen and Jensen, MeCrory, and Turney. These studies

21
W* A. Barton, "The Effect of &roup Activity and Individual 

Effort in Developing Ability to Solve Problem* in First Tear Algebra, 
Educational Administration and Supervision. H I  (©etcher, 1926}, 581- 
28*

22
F. S. Breed and G. D. McCarthy, "Sise of Class and Effi­

ciency of Teaching," School and Society. IT (May, 1910}, 961-8*
83
J. W. Charles, "Competition for Marks," Journal of Applied 

Psychology. XtY (June, 1932), 315*21*
24

M. B . Jensen and B . Jenaen, "The E ffe c t  o f  C lass 81s* Upon 
P u p il Accomplishment in  S igh  School Algebra, * Educational Research.
XXI (September, 1938), 120-37.

25
J. A. MeCrory, "A Study of the Relation Between Ability 

and Achievement," Educational Administration and Supervision. X II (May 
1926), 481-9®*

g6A. H. Turney, "Intelligence, Motivation, and Achievement," 
Journal of Educational Psychology, XXII (June, 1931) , 426-34*
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contain education, sines they deal with means of increasing the 
efficiency of pupil learning in the various subject matter fields.

awmary

Jm this chapter on the surrey of the related literature, 
an attempt has been made to summarize the major experimental studies 

dealing with the effects of various motives and combinations of 
motives on human behavior. The literature on the effects of com­
petition, both of an individual type and of a group type, has been 

surveyed. However, with the single exception of the effects of 
competition on the constancy of the I.Q., an examination of the 
studies shows that no educational research has been attempted on the 
effectiveness of various motives with pupils of different levels of 
intelligence. It is significant to note that the relationship of 

intelligence to motivation has been opened up by this study.
The findings in studies of competition and rivalry indicated 

that social stimulation was definately superior to work done in 
Isolation. This general principle was verified by Greenberg,

Muller, and Forlsno* The type of task did not seem to influence 

the positive effects of competition, for improvement was noted in 
physical tasks such as ergographic tests or dynamometric tests as 
well as mental tasks.

A significant fact for education was brought out hr Leuba 

when he found that competition in large groups is not nearly as
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effective as in small groups. Ho also found that in simple tasks 
tho dull pupils Improved more than the bright pupils. However, 

in mare complex tasks such as addition and multiplication, the 

bright pupils improved more than the dull pupils. In the experi­
mental studies that used praise and reproof as motives, the following 

conclusions have been reached. Hurlock found that both praise and 
reproof served to raise test scores in arithmetic. However, older 

children were most affected and the boys responded more strongly 

than the girls. Hurlock also found that praise and reproof raised 
the intelligence scores of pupils subjected to these incentives.
The findings of Hurlock were confirmed by Gilchrist and Briggs.

The findings of Weston and English dispute the findings of 

Hurlock as regards the effect of praise on raising intelligence 
test scores. They found no significant differences when social 

stimulation was applied to mental testing. The findings of Weston 

and English were later verified by Zubin and Indorses, who found that 

the repetition of an intelligence test under a very strong rivalry 

motive caused no greater gain in score than repetitions under normal 
conditions.

The present investigation is designed to deal with the 
following problems on which, as this review of the literature 
suggests, research is needed:

1, The effects of competition of two types, individual 
and group, on the achievement of superior children.

2. The effects of competition, both individual and group,
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os the M h.iQ rm .m t of average children.
5, fh# effects of competition, both individual ant 

group, on the achievement of dull children.
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CHAPTER I H  

TREATMENT OF THE PROBLEM

The General Experimental Design of the Study

Am has beau pointed out In Chapter I, the major purpose of 
the present study is to determine the effects of competition, both 
individual and group, on the achievement of sixth grade pupils at 

three levels of intelligence in doing arithmetic addition*
In order to give an overview of the experimental design 

before considering the design in detail in a later section of this 
chapter, the following topics are treated briefly:

1. The selection and construction of the task, arithmetic 

addition teat*
2. The introduction of the experimental motives.
3. The use of rewards as motives under both Individual 

and group competition.

4. The selection of schools - ages and the number of pupils 
in the schools chosen*

5* Testing schedules for both individual and group compe>

tition,
S* Statistical technique used*

The task selected was a simple addition test consisting of 

the addition of simple one by one place numbers. The total possible

24
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combinations of such numbers were fifty-six*
In both conditions the mot ires were introduced by setting 

up a competitive situation, in which tbe pupils worked for individual 

prises in tbe ease of individual competition or a group prize in tbe 
ease of group competition. Rewards consisting of certificates of 
improvement signed by tbe teacher, principal and school superinten­

dent were used to motivate tbe pupils to improve tbeir scores on tbe 
aritbmetie tests*

Tbe number of schools making up tbe experimental design was 

forty. The forty schools were assigned to one of the two groups* 
individual or group competition, on the basis of a chance selection. 
This process resulted in two groups, each of which included twenty 

schools under tbe two motives. Tbe sixth grade pupils in one of 

these groups worked under the motive of individual competition while 

those in the other group worked under the motive of group competition. 
Table I gives the number of pupils in each of these two groups* The 

pupils’ ages, and the testing schedule used are also indicated. The 
testing schedule for both individual and group competition consisted 

of all pupils taking a pretest on Friday and then five consecutive 
addition tests on Monday through Friday of the following week;*
Since the experimental motives were not introduced when the pre-test 
was administered, the results on it were used as a measure of initial 
ability* During the five daily tests the experimental motives were 

introduced* So that a comparison oould be made later between the
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amount of improvement which a child made os the addition teats and 

his level of intelligence, Intelligence teste were administered to 
the children. The tests were given to the pnpils a week before 

the experimental schedule began.

The tests used were the Otis Group Intelligence Tests for 
the elementary grade, Form A. In order to insure utmost accuracy 

and consistency, these tests were all scored by trained assistants.
The statistical technique used was the small sample treat­

ment. This is discussed In more detail in a later section of this 
chapter.

TABES' 1
NUMBER OF SCHOOLS TESTED, NUMBER OF FOPILS TESTED,

TESTS GOTH, TUB OF TESTS, FOR EACH OF THE TWO EXPERIMENTAL 
GROUPS OF INDrVTDTOL COMPETITION MD GROW? COMEETITIQN

Schools Grouped 
According to Ex­
perimental Motive

Number
of

Schools

Number
of

Pupils

Tests
Given

;s«;̂s.:"l5a!s:saa
Time
of
Tssts

Individual
Competition 20 M i

5 D.T.* 
1 P.T«*

5
Mins.

Group
Competition 20 506

5 DVT ,* 
1 P.T.*

5
Mins.

* D.T. - pretest
* P.T. - daily tests

Giving the Teats.- The part of the experiment involving 

individual competition and that part involving group competition
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were conducted independently of each other* Since toots were 
given only to sixth grads students, the teachers of the sixth grade 

la all the schools represented served as the test administrators *
Bach teacher was assisted hy a staff of other teachers* who helped 

grade tests, record improvements, and prepare charts and graphs.

In all of the schools for both experimental conditions a 

pre-test was administered on Friday of the week previous to the giving 

of five daily teats. Five daily tests then were given from Monday 

through Friday each morning during the first period of school*

In the groups motivated by individual competition, the 
scores of each of the pupils on the pre-test were posted along with 
a display of prizes. Xa the case of group competition, instead of 

a chart with the name of each pupil being posted, a chart with the 
names of the class and the competing class was posted*

Posting of Teat Result a*- On Monday through Friday Of the 
regular period, eaeh day for both individual and group competition, 

the amount of improvement either negative or positive was posted, 
for each pupil in the case of individual competition, and for the 

class, in the case of group competition.
Description of the Experimental Samples of the Study*- 

fable II presents the number of boys and girls in each class under 
conditions of individual competition. fhe total number of pupils 
representing each school is presented in addition to the proportionate 

representation of girls and boys for eaeh school.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



28

T&bl®a III ant IV present the ages of the pupils under the 

two experimental motives. The pupil* are classified under one of 
three age groups, 11, 12, or 13.

Is the last-tables depleting the experimental design,
Tables T, VI, HI, and VIII present the breakdown of the experi­

mental population for each school under the two motives in terms 
of the three intelligence levels of low, average, and superior.

Description of the Schools Under Individual 
and Under Group Competition

In this study schools of various socio-economic levels 
are represented. These range all the way from schools in very 

well-to-do eonmunities down to those in rather poor eonmunitlea in 

both oases*
Description of Schools under Qrouu Competition.- The 

schools representing group competition may be described as follows: 
Morton School is located in a well-to-do neighborhood of West 

Lafayette, Indiana. Most of the parents of the children are of 
professional or business status, and many of the fathers are pro­

fessors at Purdue University, Almost the entire population is 

Jktmrieaa-born*
Tippecanoe, Linnwood, Dayton, and Wblteavill* have children 

from a poor, congested district, the environ* of Lafayette, Indiana* 

The parents of the children are mostly unskilled laborer*. School 

records show that about two-third* of then are foreign-born. Of
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Tables VII and VIII present a frequency distribution of the 
intelligence quotients of all the pupils representing eaeh of the 
two notireso

TABLE II

NUMBER OF BOIS AND GIRLS IN EACH CLASS 
UNDER CONDITIONS OF 
INDIVIDUAL COMPETITION

Schools Boys Girls Total
Battleground .. 22 2® 42
Longleis .... 16 22 38
Fori..... . 17 IS 32
Oakland ....... 12 13 25
Dayton ....«••• 10 1® 2®
Southside ... 13 15 28
Lincoln ....... 8 S 13
Montgomery .... 8 s 13
Chalmers ... . 7 7 14
Elston..... . 4 5 9
North Central • 9 4 13
Lake View ..... 13 1® 23

11 11 22
Washington .... 1® 16 26
Centennial .... 11 16 27
Jackson ....... 5 7 12
Romney ....... 5 7 12
Fowler ........ 9 17 26
Fenton ••«...«. 31 27 58
Oxford ........ 1® 9 If

Total __22l_„ 238 m . .
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TABLE III

AGES OF BOTS AND GIRLS IN CUSSES) 
INDIVIDUAL COMPETITION

School
Age
11

Age
12

Age
1?

Battlogrotuad ... 17 12 13
Longloi® ..... 27 4 7
Ford... *.... 18 7 7
Oakland ...... 17 4 4Dayton 9 7 4
Southside .... 17 7 4

3 5 5
Montgonery ..... 2 8 3
Chalaers ....... 5 6 3
Elston ......... 3 3 3
North Central •• 3 4 6
Lake View ...... 16 2 §
Otterbein ...... 7 10 5
Washington .... 19 5 2
Centennial ... 11 9 7
Jackson ••....•• 4 2 3
lomney ....... 5 3 4
Fowler...... . 15 7 4
Fenton ....... 46 7 4
Oxford...... . 13 3 3

Total 257 115 ..22

t
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TABLE I¥

AGES OF BOYS AMD GIRLS IM CLASSES; 
GROUP GOMPETITIQH

School Age
11

Age
12

Age
n

Total

Mace ........ 1® 7 3 2©
Wingate ....... 9 3 1 13
Darlington .... 12 6 5 23
Walnut ...... 4 5 3 14
Youngs Chapel * a 2 1 11
Highland .... 14 1© 7 31
Whitcsrillo ... 5 3 3 11
Horace Mam ... 7 s 7 22
Lincoln ..... 4 4 6 14
Oakland ..... 22 9 3 34
Tippecanoe .... 14 8 4 23
Wea...... . 4 § 5 14
Tuttle ....«••• 16 5 4 27
Mills ....... 24 6 4 34
Linnwood... . 24 3 3 30
Morton ........ §0 7 3 6®
Willson ....... 24 g 3 35
Klondike ...... 1© 7 2 19
Dayton ........ 10 7 2 19
Longlois .... 32 4 4 4®

Total m 115 77 504
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TABLE ¥

INTELLIGENCE QUOTIENTS OF BOYS AND GIRLS IN GLASSES! 
INDIVIDUAL COMPETITION

School 65-92
Dull

93-107
Average

108-135
SuDerior

Battleground ..... 16 21 5
Longlois ..... . 11 16 11
Fori .......... . 9 12 11
Oakland .......... 8 10 7
Dayton ......... 9 1® 1
Southside .... . 17 8 3
Lincoln ........ 5 5 3
Montgomery ...... 7 3 3
Chalmers ...... 4 7 3
Elston ........ 3 5 1
North Central .... § 6 1
Lake View ....... 6 6 11
O tterbein .............. 7 8 7
Linnwood ....... 13 6 7
Centennial ...... 7 16 4
Jackson ......«• 1 3 5
Roaney ........ 4 5 3
Fowler ........ 3 11 12
Fenton . *.... . 4 19 35
Oxford ........ 1 7 11

Total 110 ISA 119
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TABLE V I

INTELLIGENCE QUOTIENTS OF BOTS AND GIRLS IN GLASSES? 
GROUP COMPETITION

School
65-92
Dull

93-107
Average

108-135
Superior

Mace 9 8 3
Wingate ........ 3 3 7
Darlington ...... 7 9 7
Walnut ......... 6 f 3
Youngs Chapel ... § 5 6
Highland ...... 6 12 13
Whitesville .... 3 4 4
Heraee Mann ... 1© 3 4Lincoln ........ 6 5 3
Oakland •••••.*» 8 16 1©
Tippecanoe ..... 15 1© 3
Wea ... ...... 7 2 5
Tuttl.......... 11 8 3
Mills ........ 6 7 21
Linnwood .... 12 11 7
Merton ........ 4 16 40
Willson ...... 8 11 16
Klondike ..... § 9 12
Dayton ......... 7 11 1
Longlois ..... 11 17 12

Total ILL 177 185
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TABLE T i l

FREQUENCY DISTRIBUTION OF I. Q.j 
INDIVIDUAL COMPETITION

I .  Q. Frequency

135 - 139 2
13© - 134- 3
12§ - 129 13
120 - 124- 22
113 - 119 25
11© - 114 47
1®§ - 109 77
100 - 105 65
9 5 - 9 9 57
9© - 94 31
85 - 89 54
80 - 84 21
75 - 79 22
7© - 74 16
65 - 69 7
60 — 64 4
55 - 59 2
50 - 54 1

T otal , 4 # ......
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TABLE V I I I

FREQUENCY 1ISTRIBUTI0N OF I. Q.} 
GROUP COMPETITION

...I.* Q*....................... Freauencr

135 - 139 6
130 - 134 8
125 - 129 24
120 - 124 36
115 - 119 34
110 - 114 54
105 - 109 60
100 - 104 55
9 5 - 9 9 56
90 - 94 45
35 - 89 49
8 0 - 8 4 24
75 - 79 27
70 - 74 10
65 - 69 9
6 0 - 6 4 5
55 - 59 3
50 - 54 1

T ota l 506
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these, twenty-fire pap cent were Tjop® in Italy, twenty-eight per 
cent in Slavic countries, fifteen per cent in Ireland, ant sixteen 
per cent in Germany, Mace, Wingate, Darlington, ant Walnut 

Schools are all loeatet in or near Crawfordsville, Indiana, and 

may be considered as haring pupils from an arerage socio-eConomie 

group. Wea is a rural school located in Tippecanoe County and 
draws pupils from a well-to-do farmer group. Tuttle and Mills 
Schools are located in Montgomery County in a typical rural area. 

Klondike School is located in a small town of average socio-economic 
status, Lincoln School is a school exclusively for colored children, 

and draws from a rather poor economic group. Longlois School is 
located on the outskirts of Lafayette, Indiana, and draws students 

from an average group. Willson, Oakland, and Horace Mann are also 
average schools in respect to socio-economic status, and are 
located near Indianapolis. Highland School draws pupils from a 

very well-to-do neighborhood of Lafayette, Indiana. Youngs Chapel 
is located near Covington, Indiana, and draws pupils from a well-to- 

do neighborhood.
Description of Schools Under Individual Coarpatltion.- 

The schools representing individual competition may be described as 

follows: Fenton School is located near Frankfort, Ihdiana, and 
draws its students from a very well-to-do neighborhood. As in the 

case of Morton School, most of the parents are of professional or 

business status, and many of the fathers are professors at Purdue 

University. Washington School, on the other hand, draws its
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students front the industrial ares of Lafayette, Indiana* Tbs parents 

of these children are employed in the nearby aluminum factories. Ford, 
Oakland, and Southside Schools are all nearly average as regards the 

socio-economic level of the eonmnmity. They are located in or near 
Lafayette. Indiana. Centennial School is located in the basin of 
Lafayette, Indiana, and drears its pupils from a rather poor industrial 
area. Oxford, Fowler, homey, and Jackson Schools are rural in 
character, although they are located in small villages. The socio­

economic level of these communities is average. Dayton and Battleground 
Schools are located in average communities. Lincoln School, not to 

be confused with Lincoln School in group competition, is located in 
GraWfordsville, Indiana, in an average neighborhood. Montgomery 

School is located in Montgomery County and draws its students from a 
rather well-to-do farmer group. North Central, Otterbeia, and Chalmers 

Schools are all located in mall cities and draw their pupils from an 

average group, listen and Lake Flaw Schools are located near South 
Chicago. They draw pupils from an average community.

It will be seen from the above description of the experimental
sample that the blending of the various socio-economic levels in both
experimental conditions is rather similar, even though the assignment 
of the sehoole to the two conditions was accomplished by chance. The 
scattered geographic area, plus the varying socio-economic levels make 

for a rather representative sampling of the sch o o l papulation in gen­
eral. This representative sampling of the school population is essential
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to e the employment of the assail sample theory technique utilized 

la this experiment. The wide scattering of the schools as regards 
geographic location, different administrative set-ups, different 
curricular offerings, and different socio-economic groups, should 

contribute to the educational significance of the results obtained 
In this experiment, but hardly guarantee it.

Description of the Pupil Task

Teak of the Subjects.-* 33n order to be able to measure the 
effect of motivation and the differences in effect produced hr 
different motives, it was necessary to have a reliable measure of 
perform ance which was sensitive to initial individual differences 
and to the variability of all individual performance. The task 

performed by the sub jects was similar to that used by Eraepelin and 

others, simple one by one place additions. The digits 1 and 0 were 
not used, and combinations of like digits, as 2 plus 2, were avoided. 

There were thus fifty-six possible combinations. The problems were 

presented to the subjects on printed sheets, two hundred problems to 

a page.
Construction of the Task,- This task was selected to 

comply with the following requirements:
1, The task should consist of small, measurable units*
2* It should be a task in which qualitative differences 

are reduced to a minimum. Tie score, for which recognition is to be
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accords* the pupil, should be definitely quantitative.

3. Every individual tested should be capable of performing 
the task; i.e., tbe test should be one of speed and persistence 

rather than of power and capacity,
d. The function itself should be one of high reliability. 

If no variations are introduced, an individuals score or rank should 

be practically the same on one occasion as on another.
These requirements were set up so that the effects of 

motivation could acre effectively be studied. The speed test would 
allow for more variability in the pupils, in terms of their solving 

more problems, than a power test would. A second reason these re­

quirements were set up was to control the effects of mental fatigue. 
Long tasks produce mental fatigue In workers. A power test would 

have had to be longer than the five minutes given to the speed test.

As a consequence, there mdgtt have been some elements of mental 

fatigue influencing the effects of the motivation, if a power test had 
been used.

Experimental Procedure

Individual Competition.- The procedure followed in the 

groups in which Individual competition was the motive was in many 
respects similar to that followed in the groups in which group compe­

tition was the motive. La both conditions, the pupils charted the 

progressive improvement made day by day. For individual competition
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t h i s  ta b le  o f  improvement co n sisted  o f  th e p u p il's  own scone on a 

pore-test and th e  n egative on p o s it iv e  improvement made upon f iv e  

subsequent d a ily  te s ts*

a f t e r  th e  teaoher had hung th e  in d iv id u a l chert w ith a l l  the 

p u p ils ' p r e - te s t  sco res  on th e  classroom  b u lle t in  board, the p u p ils  

were to ld  th a t they were go in g  to  have a co n te st w ith  p r iz e s  fo r  

those p u p ils  who improved th e  most over th e ir  p r e - te s t  scores*,

Procedure on P re-T est*- The p r e -te s t  was g iven  to  th e  

p u p ils  so th a t a measure o f  th o ir  I n i t ia l  a b i l i t y  in  doing arithm etic  

ad d ition  could be obta ined . No experim ental m otives were introduced  

in  the p r e - t e s t . The p u p ils  were to ld  on ly  th a t they were to  p ra c tice  

adding. Since the p u p ils  were unaware th a t th ey  were b e in g  te s te d  or 

th a t  any other t e a t s  were to  fo llo w , the p r e -te s t  could thus be used  

to  gauge the amount o f  improvement which was made when th e  experim ental 

m otives were la t e r  introduced •

Experimental procedure on Bay One*- A fter th e  p r e -te s t  

papers were scored, th e  names o f  the pu p ils were put upon a c la s s  

master chart in  a lp h ab etica l order. B eside the name o f  each p u p il, 

h is  grade rece iv ed  on th e  p r e - te s t  was recorded. T his chart was hung 

in  a conspicuous p lace in  the room so th a t the p u p ils  could d a ily  ob­

serve th e  improvement made by each o f  the pu p ils  on the d a lly  t e s t s .

S p ecia l emphasis was placed upon th e fa c t  th a t  th e  p r iz e s  in  

t h i s  co n test were g iven  for  improvement, and th a t th e  p r e -te s t  score  

would make no d ifferen ce  in  th e  winning o f th e p r iz e s , because they  

were g iven  for  th e  most improvement, and a l l  th e  p u p ils  could improve
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if they worked hard*
To heighten the effect of the motive, knowledge of results, 

each child had his own individual chart upon which he recorded hie own 
progress, in terms of more problems solved or less problems solved over 

the pre-teat. The pupil first copied his pre-test score from the 
master chart, and then daily recorded his improvement on his own score 

chart. The classroom teachers assisted in daily keeping of this pupil 
chart of improvement.

The directions used in Introducing the individual competition 
motive to the classes under that experimental condition will be found 
in the Appendix. The individual improvement charts, types of rewards 
used, and scoring directions for the tests will also be found in the 
Appendix.

Description of Bewards Used in Individual Competition»- 

"Certificates of Improvement," signed by the school superintendent and 
principal, were placed upon the bulletin board as prizes for personal 

improvement.
The praise factor as a concomitant motive to individual compe­

tition was introduced daily by means of the teacher praising the class 
for the previous day*s work, telling them she knew they could do better, 

and encouraging them to work harder to improve.
On the first day the whole stage of the experiment was, in 

reality, set, since at that time the pupils were told about the contest, 

prizes, and improvement.
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Experimental Procedure on Baya Two. Three. Four, and F iv e .-  

Th# procedure follow ed on days two, th ree , fo u r , and f iv e  was very  

sim ila r  to  that fo llow ed  on day on e. Before th e teacher gave th e  

t e s t e ,  she praised  the e la s s  and encouraged the p u p ils  to  work harder 

to  improve th e ir  sco res . These statem ents were made o b je c tiv e , s in ce  

i t  was important th a t the p u p ils  in  a l l  the c la s s e s  be m otivated in  

the same manner. The s p e c if ic  d ir e c t io n s  given to  th e  p u p ils  on 

th ese  days w i l l  be found in  th e  Appendix.

Before the t e s t s  were taken, the p u p ils  recorded on th e ir  

own Individual improvement charts r e s u lt s  in  terms o f th e  amount o f  

improvement o f  th e  previous day*a work from the master chart on the 

b u lle t in  board.

Conclusion o f  T ests for Each o f th e  Twenty S ch o o ls .-  When 

th e  p r e -te s t  and t e s t s  for th e  f iv e  days o f  improvement were f in ish e d ,  

the t o t a l  amount o f  improvement made by each p u p il in  the e la s s  was 

recorded on a  master in d iv id u a l com petition chart fo r  each sch oo l. In 

ad d ition  to th e  p r e -te s t  sco r e s , th e  f iv e  d a i ly  scores and th e  t o t a l  

improvement sco res , t h is  chart a lso  contained th e  ages, the se c , and 

th e  in te l l ig e n c e  q u o tien ts  o f  a l l  the p u p ils  fo r  each r e sp e c tiv e  sch o o l.

Croup C om petition.-  As was s ta te d  p rev iou sly , th e exp eri­

mental procedure follow ed in  th e grot®e in  which grot® com petition was 

th e  m otive, was very s im ila r  to th e procedure fo r  the groups in  which 

in d iv id u a l com petition was the m otive. The p r e - te s t  w ith  no competi­

t iv e  fa c to r s  involved wee g iven  a s  a measure o f  i n i t i a l  a b i l i t y .
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•After the teacher had hang the group chart with the pre-test 
scores of the two competing classes on the bulletin board, the pupile 

were told that they were going to hare a contest, with & prize going 

t© the group improving the most over their pre-test scores. The 
directions used in introducing the group competition motive t© the 
classes under that experimental condition, will be found in the 
Appendix. The group improvement charts, types of rewards used, and 

scoring directions for the tests, will also be found in the Appendix.

The pre-test was given first so that when the motivational 
factor of group competition was introduced at the next test session, 
any difference in mean achievement between the two days would be indi­
cative only of the effects of group competition. In this part of the 
experiment the individuality of the pupils was submerged in the group, 
since the pupils did not record their names on the class tests, but 
simply recorded the names of their class• Knowledge of results and 

praise were constants for the group motive as they were for the indi­
vidual motive.

Pre-Teat.- In giving the pre-test to the class, the pupils 

wrote the name of the class and school on their papers, not their own 
names. In this way the goal for which all the pupils composing the 
group were striving would be shared by all. The pre-test for group 
competition was given for the same purpose as that for individual 

competition, to derive a score of initial ability of the pupils composing 
the group, in doing addition in arithmetic.
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Procedure on Day One. -  Ik t h i s  part o f  th e  experiment two 

charts were kept for each o f  th e  twenty schools rep resen ted . One o f 

the ch a rts  was a c la s s  her chart w ith th e  name o f  this two schools  

competing against each o th er , which the ch ildren  saw. The other was 

an in d iv id u a l p u p il chart with the name o f  each pu pil on i t  and each 

pupil*s improvement, which the c la s s  d id  not s e e .  P a rticu la r  caution  

was exerc ised  in  group com petition not to  l e t  th e  p u p ils  know th a t  

th e ir  personal sco res  ware being recorded by th e teach er on a separate 

ch a rt. To th e ir  knowledge t h i s  was a co n test o f  c la s s  aga in st c la s s ,  

and no one knew what each o f th e  in d iv id u a l p u p ils  composing the two 

c la s s e s  was doing to  help  h is  own c la s s  to w in. However, the teach ers  

kept a sea tin g  chart o f the p u p ils  in  the variou s c la s s e s  and each o f  

the s e a ts  was numbered. The papers o f  each o f  th e  p u p ils  could, la te r  

be id e n t if ie d  by th e teacher for a n a ly s is  o f  r e s u lt s  by comparing the  

sea t nuniber on th e  paper w ith the c la s s  se a t in g  ch a r t. The c la s s  

saw only the c la s s  bar graph o f  th e ir  c la s s  and th at o f  the competing 

c la s s ;  they never saw th e ir  own personal sco r e s . On the separate 

chart contain ing the personal scores under group com petition , th e  

teacher recorded w ithout th e knowledge o f the stud en ts th e amount o f  

improvement made by each p u p il when working for the group and n o t for  

h im se lf, a s  in  th e  ease o f  in d iv id u a l com petition .

On the group ch arts  which the p u p ils  kept, the improvement 

o f  the c la s s  a s  a whole and the improvement o f  th e  competing c la s s  were 

ch arted . On the b u lle t in  board, a s  in  th e case o f  in d iv id u a l competi­
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tion, the record of daily improvement was charted. However, the 
improvement chart for the two competing groups was constructed in terms 
of a graph, indicating absolute scores*

Howards for Group Competition.- The certificates of improve­
ment for group competition were signed by the school superintendent, 

the principal, and the teacher, and placed on the bulletin board.
Instead of carrying a space for the name of the winning pupil, the 
certificate carried a space for the winning class,

Procedure on Days Two. Three, Four, and Five*- The procedure 
followed os these days was similar to that followed on day one, Before 

the test was given to the class, the teacher praised the class and 
encouraged the pupils to work harder and improve the class score.

Before the pupils took the daily group tests, they recorded the previous 
day a scores of the two competing groups on their own class improvement 

charts from the Master chart on the bulletin board. The specific 

direetions given to the elass on these days will be found in the 
Appendix*

Conclusion of Tests for Each of the Twenty Schools*- When 
the tests for the five days of improvement plus the pre-test were fin­

ished, the total amount of improvement made by each pupil in the elass 

was recorded on a master group competition chart for each school.
In addition to the pre-test scores, the five daily scores, 

and a total improvement score of each individual pupil exposed to the 

motive of group competition, this chart also contained the ages, the
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sex, and the intelligence quotients of all the pupils for each 

respective school*

The Work Schedules

The work schedule followed for both individual and group 

competition was similar* The pre-test was given to the students on 
Kriday of the week previous to the administration of the five daily 
tests. The work was divided into the mentioned pre-test and five 
daily tests. The tests were given during the first period of each 
school day, which was at 8:30 a*m« The instructions for introducing 

the constants of knowledge of results and praise, in addition to the 
two major variables of group and individual competition, were repeated 

before each test was administered daily.

Discussion of Statistical Technique Employed

The small sample technique, according to which the results 
are treated and presented, has been described fully by Lindquist,* 

However, since the technique departs considerably from that tradi­
tionally used, it may be well to review briefly the steps employed 

and the reasons for their use.

1
E. P. Lindquist, Statistical Analysis in Educational 

Research, pp. 40-50. Boston, Mass.: Houghton-Mifflin Co., 1940.
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Comparison of the Convent1opal Statistical Treatment Witte
the Steal! Sample Treatment.- With two independent groups of approxi­

mately five hundred pupils each, the conventional proeedure would 
have thrown eaeh group into a massed frequency distribution and 

computed the mean and standard deviation of eaeh distribution. The 

standard error of eaeh am an would have been computed by dividing the 

standard deviation of the distribution by the square root of the 
number of pupils. The standard error of the difference would have 
been obtained by extracting the square root of the sum of the squares 

of the standard error*. The difference between the means would have 
been divided by the standard error of the differenee to obtain a 

"critical ratio," and the value thus obtained would have been looked 
up in a normal probability integral table to obtain "the ehanees in 

one hundred that the true difference is zero or less." Or, stated 
more rigorously, "the ehanees in one hundred that, with a true differ­
ence of zero, an obtained difference as large as the one under consid­

eration would occur."
However, such a procedure involves an assumption which, in 

the ease of the present study, is seriously false; it assumes a 

random selection of pupils. As in the case of most studies on pupils 
in schools, pupils were not selected at all; schools were selected. 
Forty selections were made, not one thousand.

Pertinency of the Small Sample Statistical Treatment for 

This Study.- Implicitly, the large sample technique assumes that the
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p u p ils  in  ft school (or In a  c la s s )  resemble each other no more than, 

they resemble other p u p ils in  general* i f  our grouping were random 

and had no p sych o log ica l e x is te n c e , t h i s  would be th e  c a se . We might 

take th e  en ter in g  freshman c la s s  o f  a u n iv er s ity  and break i t  up in to  

fo r ty  groups by th e technique of random nunbers. So long as th ese  

f i c t i t i o u s  "groups’* never operate as such, and remain on ly  on the  

s ta t is t ic ia n * *  desk, i t  would not be necessary to  take cognisance o f  

them* By d e f in it io n  o f random s e le c t io n  any other grouping would 

have been ju s t  a s  p o s s ib le ,

U nifying F actors in  a  S ch oo l.-  From the p sych o log ica l point 

o f  view , a school i s  a genuine group and not a f i c t i t i o u s  one, fo r  

two main reasons: (1) i t  does n o t s e le c t  i t s  p u p ils  a t  random; (2)

th ere i s  in ter a c tio n  w ith in  the group th a t i s  not shared by the  

population as a  whole* The s e le c t io n  in  a school i s  u su a lly  a r ig id  

geographic one; ra th er  than every p u p il in  the population having an 

equal chance o f  attending th e  sch o o l, th ose o u tsid e  th e d i s t r i c t  have 

no chance, and th ose  w ith in  the d i s t r i c t  no other chance* I t  need 

hardly be pointed out th a t d if fe r e n t  geographical u n its  may have ex­

treme d iffe re n c e s  in  a wide number o f  v a r ia b le s :  occupation , race , 

economic s ta tu s , cu ltu ra l tr a d it io n s , and many oth er fa c to r s  may d if f e r  

w idely from school d i s t r ic t  to  sohool d i s t r i c t .  To th e  e x te n t th a t  

any o f th ese  are r e la ted  to  an experim ental v a r ia b le , th e  school must 

be taken as  the u n it .  I t  i s  probable th a t many con clu sion s drawn 

from a  school made up o f  th e  ch ildren  o f  p ro fess io n a l people could not
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be app lied  to  a school o f  steel-w ork ers * ch ild ren , hoe ever la rg e  the  

number o f  p u p ils  might be .

The oth er fa c to r  u n ify in g  a school or a e la s s  i s ,  perhaps, 

somewhat l e s s  obvious than th e  s e le c t io n  fa c to r , but fo r  p sych o log ica l 

or educational research  i t  may be o f  tremendous im portance, The 

c la s s  i s  a dynamically in tegrated  fu n ction a l u n it  q u ite  complete in  

I t s e l f .  The p u p ils  in  one c la s s  hare experiences in  cannon and are 

exposed to  in flu en ces th a t may be q u ite  unique. Not on ly  do th ese  

fa c to r s  operate in e v ita b ly  by th e nature of th e  e a se , but th ey  are 

o ften  d e lib e r a te ly  and v igorou sly  In jected  and promoted; p a r tic u la r ly  

in  high school and c o lle g e  th ere  i s  great pride in  school in d iv id u a lity . 

"School sp ir it"  i s  stim ulated  by a t h le t ic  and other in te r sc h o la s t ic  

com petition and by vigorous exh ortation , school songs, and s im ila r  

in teg r a tiv e  fa c to r s . S ince th ese  e f fo r t s  have not only fo rce  but 

d ir e c t io n , i t  would be strange indeed i f  schools d iffe re d  on ly  because 

o f  th e  d if fe r e n t  p u p ils  attending them. I f  th e  school had no d is t in c t iv e  

e f f e c t  on the p u p il, th ere  would be l i t t l e  p o in t in paying s a la r ie s  to  

teach ers, p r in c ip a ls , and superin tend ents.

The u n ify in g  e f f e c t  o f  leadersh ip  and in te r a c tio n  w ith in  

the group would be prim arily a tt itu d in a l in  nature (although i t  could  

not be ignored in  Inform ational or s k i l l s  research) and. o f  th e  utmost 

importance in  a study o f  m otiva tion . The groupings o f  th e  c la s s e s  

cannot be ignored and must, th ere fo re , deal w ith  two samples o f  twenty 

cases (sch o o ls ) each.
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I f  may be objected  th a t t h is  technique makes no use o f  th e  

t o t a l  number o f  p u p ils , and th at one might ju s t  a s  v e i l  hare but three  

p u p ils  in  a e la s s  as t h ir t y .  This i s  e s s e n t ia l ly  tru e  so fa r  as th e  

aetu a l computation i s  concerned; but th e  la rg er  th e number o f p u p ils  

in  each e la s s ,  the more sta b le  w i l l  th e  e la s s  w a n  be; and t h i s  

s t a b i l i t y  w i l l  be r e f le e te d  in  a low er v a r ia b il ity  o f  th e  c la s s  or  

school means.

I f  may be noted th a t u s in g  sm all sample technique does not 

commit the study to an assumption o f  d ifferen ces  between groups other  

than sampling d if fe r e n c e s . I f  the groups or sch oo ls were m erely a 

number o f  random samples from the same population o f  p u p ils , the same 

r e s u lt s  would have been obtained , in  gen era l, as with the tr a d it io n a l  

technique. We do not assume u n if ic a t io n  w ith in  the sch ool; we only  

provide fo r  i t  in  case i t  e x i s t s .

Comparison o f  t  to  the g r i t l e a l  R a t io .-  The customary use 

o f  th e  c r i t i c a l  r a t io  assumes th a t  th ere are sampling f lu c tu a tio n s  in  

the mean but not in  th e  standard d ev ia tio n . I f  t h i s  were so , and the 

'’tru e” standard d ev ia tio n  (the parameter}* were a v a ila b le , the sampling 

d is tr ib u tio n  o f  c r i t i c a l  r a t io s  would be a normal one, w ith  a  v a r ia ­

b i l i t y  dependent on the standard error o f  the d if fe r e n c e . However,

*
A h yp oth esis that the parameter (true mean) i s  zero i s  c a lle d  

by Lindquist and o th ers  th e  n u ll h yp oth esis.
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tli#  v a r ia b i l i t y  i s  a c tu a lly  subject to sampling error , and tb s  

sampling d is tr ib u tio n  o f  the c r i t i c a l  r a t io s  i s  not normal. The 

exact shape o f  th e  d is tr ib u tio n  depends upon the number o f  degress 

o f  freedom (K -l) Involved. That i s ,  not o n ly  i s  th e  sampling 

d is tr ib u tio n  o f  the s t a t i s t i c  t, d e f in i t e ly  not normal, but i t s  form  

d if f e r s  fo r  each d if fe r e n t  s iz e  o f  sample.

D escrip tion  o f  S t a t i s t ic a l  Technique. -  m  i t s  s im p lest  

term s, the present technique may be described as estim atin g  a  standard 

error o f  the mean from the group means them selves rather than estim a t­

in g  i t  from the v a r ia b il i ty  o f  the in d iv id u a l p u p ils , and computing 

a standard error o f  th e  d if feren ce  and a t .  T his s t a t i s t i c  t ,  i s  

sim ply a  s ig n ifica n ce  r a t io .  I t  i s  the r a t io  o f  a d iffe re n c e  to  the 

standard error o f  th a t d if fe r e n c e . E s s e n t ia lly ,  i t  d i f f e r s  from th e  

conventional c r i t i c a l  r a t io  only in  th a t an improved estim ate  of the 

standard error i s  used and the r e s u lt s  are in terp reted  by means o f  a 

sp e c ia l ta b le . The jb i s  used to  evaluate the p la u s ib i l i t y  o f  th e  n u ll  

h yp oth esis in  l i g h t  o f  th e  data o f  t h i s  stud y . The in d iv id u a l scores  

are used only to  obtain  the sch ool means, and th e ir  v a r ia b il ity  i s  not 

computed. As noted above, th e  v a r ia b i l i t y  o f  th e in d iv id u a ls  in flu en ces  

th e  v a r ia b il i t y  o f  th e  sch ool means, and i s  adequately taken in to  

account in  th is  manner.

I f  th e sch oo ls  a l l  had th e  same number o f  p u p ils , i t  would 

be appropriate to  obtain  the mean of th e  school means and the d ev ia tion
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o f  each school mean from t h i s  to t a l  moan. Ifom tha squares o f  th ese  

d ev ia tion s th e  standard error o f the t o t a l  mean would he obtained*

S iaee  the sch oo ls do not have equal numbers o f  p u p ils , i t  i s  necessary  

to  take th e d ev ia tio n s from a  weighted mean and to weight the square 

o f  each d ev ia tio n  by the number o f  p u p ils  in  th a t sch o o l. She method 

ea$>loyed here was an a lgeb ra ic  eq u iva len t o f  th is *  dev ised  fo r  f a c i l i t y  

in  machine c a lc u la tio n .

D escrip tion  o f  the Symbols Used in  th e  Study.*  to  t h is  study* 

th e fo llo w in g  symbols have been used: K i s  the ntsafeer o f  p u p ils  in  a  

sample; & i s  th e nus&er o f  p u p ils  in  a sch o o l. T i s  the t o t a l  improve­

ment fo r  a given school; and t  i s  Student*s t_, the r a t io  o f  a  s t a t i s t i c  

to  i t s  standard error; r  i s  th e  number o f  subgroups in  the sample. 

i s  the t o t a l  improvement o f  th e  sample. M i s  a  weighted mean o f the 

ach eh ls’ means* or —  . I t  may be noted* in  connection w ith  a 

d iscu ss io n  o f  term inology * th a t a l l  standard errors presented in  t h i s  

study are estim ated standard erro rs  based on th e v a r ia b i l i t y  o f  obtained  

means. The word "estimated" has not been w ritten  each tim e, prim arily  

because th e  ta b le s  are s u f f i c ie n t ly  complex a lread y .

The actual procedure employed in  th e s t a t i s t i c a l  computations 

i s  I llu s tr a te d  on a  Sample work sh eet which may be found in  th e  Appendix.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



5 3

Summary

Tills chapter has d iscu ssed  the general experim ental design  

o f  tha study, th e treatment o f  th e  problem, th e  s e le c t io n  and con­

stru c tio n  o f  the ta sk , th e  nature o f  th e  rewards used , tha s e le c t io n  

o f  th e  sch o o ls , the in trod uction  o f  th e  experim ental m otives to  the  

su b jec ts , the t e s t in g  schedules fo r  both in d iv id u a l and group compe­

t i t i o n ,  and a  d escr ip tio n  of th e s t a t i s t i c a l  techniques employed in  

an alysin g  and in terp re tin g  th e  r e su lts*

The number o f  sch ools making up tha samples was fo r ty .

There were twenty sch oo ls  in  group com petition w ith  50® p u p ils  and 

twenty sohoole in  in d iv id u a l com petition w ith 469 pupils* The age 

span fo r  the boys and g ir l s  in  both samples was from eleven  through 

th ir te e n  y ea rs , i l l  were s ix th  grade pupils*

The in te l l ig e n c e  groups in  both  samples were d iv ided  accord­

in g  to  th e  l im it s  devised by Otis in h is  se lf-a d m in is te r in g  i n t e l l i ­

gence examination fo r  elem entary grad es. These l im it s  were 93-10? I*Q. 

average, below 93 I*%. d u ll ,  above 10? I  .ft* superior* The number 

o f  pupils in  each o f  th ese  th ree  ca teg o r ie s  fo r  in d iv id u a l oon ^ etition  

was 134 average, 140 d u ll ,  and 145 superior pupils*  Fen* group 

com petition th e  number in  the average 0?©up was 17?, in  the d u ll group 

144, and in  th e  superior group 185*

The ta sk  performed by the su b jects  was sim ple one by one 

p la ce  additions* The d ig i t s  1 and 0 were not used , and combinations 

o f  lifee  d ig i t s  were avoided. There were f i f t y - s i x  p o ss ib le  com binations.
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The problems were presented on printed  sh e e ts , two hundred problems 

to  a page*

The experim ental procedure under both m otives was to  g iv e  a 

p r e - te s t ,  the r e s u lt s  o f  which were to  be used as  a yard s t ic k  in  

measuring subsequent improvement. Then fo r  f iv e  oonseeutive days

under th e  m otives o f  in d iv id u a l or group com petition as the ease might
/

be, the p u p ils  were given ad d ition  t e s t s  t o  determine th e  e f f e c t s  o f  

th e m otive on th e ir  achievem ent. D aily  improvement charts w ith  the  

pupils* names l i s t e d  were used to  in crease  the com petitive urge for  

in d iv idu a l s ta tu s . D aily  improvement ch arts w ith  tha names of the  

competing groups ware used to  in crease  the com petitive urge fo r  group 

s ta tu s .

The rewards, used as  in cen tiv es  fo r  improvement, were c e r t i ­

f i c a t e s  o f  improvement signed by the teach er, tb s  p r in c ip a l, and th e  

superintendent.

The work schedule fo llow ed was to  g ive  th e  p r e - te s t  on 

ir id a y  and the f i v e  d a ily  t e s t s  from Monday through Friday o f the  

fo llow in g  week. The t e s t s  were given during th e  f i r s t  period o f

school a t  StSO. The statem ents fo r  introducing th e m otives were

read each day to  the p u p ils .

The procedures o f th e  amall sample techniques were employed 

to  analyse the r e s u l t s .
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CHAPTER IF

GEHERAL DI5TEHENCES B1TKEEN GROUP USD 
iNDifiDUAL G ou n rm oR

B asle Problems Considered,-  The moat fundamental qu estion  

to  bo answered by the data obtained here i s  whether or nob th ere i e  a 

s ig n if ic a n t  improvement in  th e  in d iv id u al com petition con d ition  and 

whether or not there i s  a s ig n if ic a n t  improvement in  th e  group com­

p e t it io n  con d ition . A second q u estion  to  be answered i s  whether or 

n o t, provid ing th a t th ere  i s  a s ig n if ic a n t  improvement in  th e two 

c o n d itio n s , th ere i s  a  s ig n if ic a n t  d ifferen ce  between th e  r e s u lt s  

secured under th e two c o n d itio n s .

Mean Improvement Under Individual Com petition. -  By r e fe r ­

ence to  Table IX, i t  w i l l  be seen th a t  th e  mean improvement w ith  

in d iv id u a l com petition was 80..QQ. In other words, the p u p ils  

averaged 88 more problems co rrect on th e  la s t  day than th ey  had on the  

p r e - t e s t ,  Ih ia  fa c t  rep resen ts more than a f i f t y  per cent improve­

ment over the p r e - te s t  sco r e s . The data fo r  t h i s  improvement are

given in  Table XXI on page ®5» The cumulative score a t  th e end o f  

the f i f t h  day rep resen ts  the t o t a l  amount o f  improvement for  the  

e n tir e  f iv e  day te s t in g  p er iod . The b a s is  fo r  g iv in g  the d a ily  scores  

was the amount o f  improvement tbs p u p ils  made over th e p r e - te s t  s c o r e s .

When i t  i s  considered th a t th e  fu n ction  measured was one on 

which a great deal o f  prev ious p r a c tic e  and experience in  school had
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taken p lace  over a considerab le len g th  o f tim e, and th a t th a  j r e - t s s t  

score was obtained under the v ery  te a t  co n d ition s th a t are u su a lly  

assumed to  g iro  maximal performance, f i f t y  per-oent improvement has 

important educational s ig n if ic a n c e . With an estim ated standard error  

o f  1 1 .2 9 , t h is  mean improvement has »  t  ©f 7 .795 , and w ith  n in eteen  

degrees o f  freedom, t h i s  i s  s ig n if ic a n t  beyond the l im it s  o f  proba­

b i l i t y  g iven  in  a v a ila b le  ta b le s ;  th a t i s ,  w ith n in eteen  degrees of 

freedom a  t  o f  t h i s  magnitude would be obtained by chance a lone, 

much l e s s  than once in  a hundred tim es. The ehanees th a t th e "true" 

improvement i s  zero are p r a c t ic a lly  n e g l ig ib le .

■EAupe |X

m m  IMPROVEMENT UNDER GROUP S m  
INDIVIDUAL GGMEETITIQB

Ife tiv a tio a a l
C onditions

M I SJS,K
t S ig n ifica n ce

Level

Individual
Competition 88.00 469 177.50 11 .29 7.795 1 per cent

Group
Competition

206.30 506 152 .39 12 .30 16.772 1 per cent

Mean Improvement Under Group C om petition.-  As large  and 

s ig n if ic a n t  a s  i s  the mean improvement under in d iv id u a l com petition , 

i t  i s  sm all in  comparison w ith  the group com petition improvement o f  

306.30* With an estim ated standard error o f  1 2 .3 0 , th e t  i s  16 .772 , 

and w ith n in eteen  degrees o f  freedom, t h i s  i s  s ig n if ic a n t  beyond
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s?

qu estion ; th a t i s ,  a t ^ o f  t h is  magnitude would be obtained by chance 

alone much lea a  than onoe l a  every hundred tim es.

D ifferen ces  Be tween Mean Improvements Uhdor In d iv idu a l Comps- 

t l t lo B a n d  group Com petition.-  Of grea ter  importance for  tha pur p ost  

o f  t h is  study i s  the d ifferen o e  between the means for in d lr ld u a l compe­

t i t i o n  and groiqt com petition as  shown in  Table X. Tha p u p ils  under 

group com petition made a mean improvement o f  118.80 more than those  

under in d lr ld u a l com petition, o r , in  terms of th e l a t t e r ,  th ere was an 

increment o f  w e ll orer one hundred per c e n t . The data fo r  t h i s  im­

provement are given  in  T ables XXHT and XDTT on pages 00 and 93.

The d ifferen ce  In  improvement between in d iv id u a l com petition  

and group com petition i s  s t a t i s t i c a l l y  s ig n if ic a n t .  With an estim ated  

standard error o f  1 6 .7 3 , and n in eteen  degrees o f  freedom, th e  value o f  

t. i s  7 .0 7 1 . S ince a  t . o f  t h i s  magnitude would be obtained by ebanee

alone much le e s  than once in  every hundred tim es, th e h yp oth esis th a t  th ere  

i s  no d if fe re n c e  in  the r e la t iv e  e ffe c t iv e n e s s  o f the two typ es o f  mo­

t iv a t io n a l con d ition s may be re jec ted  w ith a h igh  degree o f con fid en ce .

In other words, i t  may be concluded th a t a  r e a l  d ifferen ce  in  th e ir  

e f fe c t iv e n e s s  e x i s t s .  T his d if fe r e n c e , furthermore, i s  in  favor o f  

th e  group com petition*

TABLE X

DIFFERENCE Iff MEM IMPROVEMENT BETWESff 
GROUP ilffi IKDIVU3UAI. COMPETITION

D ifferen ce  Between 
Means

Standard Error o f  
D ifferen ce t S ig n ifica n ce

Level

V  -  Mind
© V  Q  V  O  a id . e|£ ^  O  ejj

gr  ind
118.29 16 .73 7.071 1 per cent
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Mean 3toa?OT8!nants o f Individual and Group Oompaitlon Compared.-  

Although both o f  th e  methods reau ltod  in  r e a l improvement, the group 

com petition m otive brought about a s ig n if ic a n t ly  greater improvement 

than d id  th e m otive o f  in d iv id u a l com petition . Sinoe the purpose o f  the 

present sea t ion  i s  to  d e lin ea te  th e  fin d in g s  rath er than to  in terp re t or 

g en era lia s  from them, th e  im p lica tio n s of these data w i l l  be d iscu ssed  

in  a  la t e r  s e c t io n . However, s t i l l  on the s t r i c t l y  fa c tu a l l e v e l ,  i t  

should be pointed out th a t jb, a s  such, measures only the s t a t i s t i c a l  

s ig n if ic a n c e  o f  th e s t a t i s t i c  w ith  which i t  i s  concerned. The importance 

or educational s ig n if ic a n c e  of th e  data must be determined by other  

c r i t e r ia .  Any d if fe r e n c e , no m atter how t r i v i a l ,  might be made s t a t i s ­

t i c a l l y  s ig n if ic a n t  by Increasing th e  p rec is io n  o f  th e  experiment s u f f i ­

c ie n t ly .  Of course, i f  a s t a t i s t i c ,  p a r tic u la r ly  a d iffe re n c e , i s  not 

s t a t i s t i c a l l y  s ig n if ic a n t , i t s  p r a c t ic a l importance can be d iscu ssed  

only h y p o th e tica lly , s in c e , i f  i t  rep resen ts  merely chance f lu c tu a tio n  

from a  zero or a reverse  d if fe r e n c e , in te r e s t  in  i t  would be very  

lim ite d .

Comparison o f  th e  Means o f  Individual and Group C om petition.-  

M otivation through Ind iv idual com petition produced more than f i f t y  per 

cen t improvements m otivation  through group com petition produced more 

than one hundred per cent improvement; the advantage o f  group competi­

t io n  over in d iv id u a l com petition i s  la r g e , amounting to  more than the  

absolu te  value o f  th e  la t t e r  i t s e l f .  In  every sense o f  th e  word, 

group com petition as  measured by improvement i s  th e  stronger m otive.

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Summary

fh e  b a s ic  problem th at was consider®*! In  th io  chapter was 

whether or not there was a s ig n if ic a n t  inprcws&ent in  th e  in d iv id u a l 

com petition cond ition  and whether or  n o t there was a s ig n if ic a n t  

improvement in  th e  group com petition  co n d itio n . As a coro llary  o f  

tha f i r s t  problem, the second problem considered was whether, provid ing  

th a t th ere were s ig n if ic a n t  improvements in  the two co n d itio n s , th ere  

i s  a s ig n if ic a n t  d ifferen ce  between the r e s u lt s  secured under th e  two 

co n d itio n s .

Under con d ition s o f  in d iv id u a l com petition the mean improve** 

ment o f the p u p ils  during the f iv e  day t e s t in g  period amounted to  over 

f i f t y  per c en t, th e  amount o f  improvement made by th e su b jects  work­

in g  under the m otive o f  in d iv id u a l com petition was s t a t i s t i c a l l y  

s ig n if ic a n t .  With an estim ated standard error o f  11 .S t ,  th e  mean 

improvement for in d iv id u a l cong>etition had a t  o f  7 .795 , and w ith  

nineteen  degrees o f  freedom, was s t a t i s t i c a l l y  s ig n if ic a n t . th a t i s ,  

a t  o f  such a  magnitude would have been obtained by chance a lon e, much 

l e s s  than once in  every hundred tim es .

Under con d ition s o f  group com petition th e  mean improvement o f  

th e p u p ils  during the f iv e  day te s t in g  period amounted to  over one 

hundred p e r e e n t .  The amount o f improvement made by th e  s u b je c ts  

working under the m otive o f  group com petition wan a lso  s t a t i s t i c a l l y  

s ig n if ic a n t .  With am estim ated standard error o f  1 2 .3 0 , the mean
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improvement for  group com petition had a £  o f  16 .772 , and w ith n in eteen  

degrees o f  freedom, was s ig n if ic a n t  beyond q u estio n . That i s ,  a t_ 

o f  such a  magnitude would have been obtained by chance a lo n e , much 

le a s  than one# in  every hundred tim es*

In  answer to  the f i r s t  q u estio n , whether or n ot th ere was a  

s t a t i s t i c a l l y  s ig n if ic a n t  improvement in  the two m otives, i t  may be 

sta te d  th a t there was s t a t i s t i c a l l y  s ig n if ic a n t  improvement under both  

m otives; however, the improvement under group com petition was much 

more than under in d iv id u a l com petition .

The d ifferen ce  between the obtained means o f  in d iv id u a l 

com petition and group com petition amounted to  118*29 problems more fo r  

group com petition . Wilfr an estim ated standard error o f  1 6 .7 3 , the 

d ifferen ce  in  mean improvement between in d iv id u al com petition and 

group com petition had a £  o f  7*071, and w ith  nineteen; degrees o f  

freedom was s ig n if ic a n t  beyond q u estio n . That i s ,  a £  o f  such a 

magnitude would have been obtained by chanoo alone much l e s s  than once 

in  every hundred tim es.

In answer to  the second q u estio n , whether th ere  was a  

s t a t i s t i c a l l y  s ig n if ic a n t  d ifferen ce  in  the two m otives, i t  may be 

sta te d  th a t the d ifferen ce  between the obtained means was h i& ly  

s t a t i s t i c a l ly  s ig n if ic a n t  and in  favor o f  group com petition .

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



CHAPTER ¥

THE DIFFERENCES BETOKEN GROUP AND INDIVIDUAL COMPETITION 
AS RELATED TO INTELLIGENCE

The R elationsh ip  o f  In te llig en t®  to  S o c ia l M otivation

The question  now a r is e s  a s  to  hew the improvement noted in  

the d iscu ss io n  in  Chapter IT  i s  r e la te d  t o  whatever i s  measured in  

current in te l l ig e n c e  t e s t s .  That i s ,  what i s  th e  r e la t io n sh ip , i f  

any* between the le v e l  o f  in te l l ig e n c e  o f  th e  p u p ils  p a r tic ip a tin g  

in  the experiment and th e  amount o f  improvement made i n  th® arithme­

t i c  t e s t a .

From a p r io r i con sid era tion , severa l d if fe r e n t  r e s u lt s  might 

be a n tic ip a ted . There i s  what ml g i t  be c a lle d  a  su p e r stit io n  th a t  

s o c ia l  m otivation , in  g en era l, i s  l e s s  e f f e c t iv e  on the superior  

c h ild . From one p o in t o f  view , the superior c h ild , perhaps because 

o f  the divergence o f  h is  in te r e s t s  from th ose  o f  h is  age group, i s  

supposed to  be a  "lone w o lf ," by h im se lf and fo r  h im se lf, not par­

t ic ip a t in g  in  group games and a c t iv i t i e s  but b u s ily  engaged in  th e  

development o f  h is  own conspicuous p o t e n t ia l i t i e s .
1

Terman*s S tu d ies on Superior P u p ils .-  The work o f  Terman 

and o th ers has e a st  ser io u s  doubt upon t h is  so r t  o f  p ic tu re , but tha 

p o s s ib i l i t y  o f  some tru th  in  i t  i s  not so remote as to  preclude itt- 

v e s t ig a t io n .

Ihncis M. Terman . Q enetic S tu d ies o f  Genius, V o l. I ,  p p . 16 V- 
200. Stanford U n iversity  R eese, Stanford U n iv ersity , C a lifo rn ia ,
1925.
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S o c ia l M otivation and I n te l l ig e n c e .-  Os the other h a st, i t  

ta  conceivable th at s o c ia l  m otivation o f  th e  type involved  in  group 

com petition in v o lv es  a refinem ent o f  perception and conception th a t  

would n e c e s s ita te  an in d iv id u a l o f  superior in t e l l ig e n c e  to  have much 

e f f e c t .  I t  has sometimes been suggested th a t socia l, p lans involv ing  

group m otivation  w ith h ea v ily  s o c ia l is e d  in c e n tiv e s  must f a i l  because 

th ey  would work only  far  th e  " in te l le c tu a ls ," Without id e n tify in g

" in te lle c tu a ls*  w ith  h igh  I* Q* p u p ils , i t  i s  worth in q u ir ing  whether 

th e  in d iv id u a l who can respond adequately to more complex s itu a t io n s  

i s  a lso  more s e n s it iv e  to  "higher un its"  o f  m o tiva tion . One might 

a lso  argue th at s e n s i t iv i t y  to  higher so c ia l m otivation  i s  e s s e n t ia l ly  

a t t i tu d in a l , e x c lu s iv e ly  a fu n ction  o f  on e’s  r ea c tio n s! biography, and 

th erefore  uncorrelated  w ith  "innate" in te l l ig e n c e .

Perhaps the mental age rather than the in t e l l ig e n c e  quotient 

b est rep resen ts  the fa c to r s  ju st  d iscu ssed , but th e  age range involved  

here i s  so lim ited  th at there i s  very  l i t t l e  d ifferen ce  between the 

tw o. Furthermore, th ere are a tt itu d in a l fa c to r s  th at one might ex­

pect to  be a ssoc ia ted  with high I .  Q. and C. A. -  M. A. d isp a r ity  

rather than the le v e l  o f  m ental advancement i t s e l f .

I n te ll ig e n c e  l im i t s  o f  Three I .  g .  Groups,-  As was mentioned 

p rev iou sly  in  Chapter I I I ,  before th e  p r e -te s t  or th e  d a ily  arithm etic  

t e s t s  were g iven , a l l  th e  p u p ils  took th e  O tis  Mental A b ility  t e s t .

On th e b a s is  o f  th e  r e s u l t s ,  th e  two samples w ith  in d iv id u a l and w ith  

group com petition were d ivided in to  th ree I .  Q. subgroups. The middle
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group com prised I*  %•» from 93- 10? in c lu s iv e ,  and wee d e sig n a ted  a s

“average” } the "superior" and "dull" ware th ose shove 10? and below

93, r e s p e c t iv e ly . These are th e  same l im it s  used by the O tis  Mental

A b ility  S ea le s  to  d iv id e  th e  pupil population  in to  th ree l e v e l s  o f  
2

in t e l l ig e n c e . The estim ated standard error o f  th e  mean was computed

for  eaeh of th e se  s ix  subgroups aeeording to  th e sm all sample procedure 

p rev iou sly  d iscu ssed , and d iffe re n c e s  evaluated in  terms o f th e ir  

estim ated standard errors by means o f  th e s t a t i s t i c  t .

I t  was planned o r ig in a lly  to form th e  I*  <1* subgroups accord­

ing to  both the d iv is io n s  mentioned above and according to  such 

d iv is io n s  as would y ie ld  approxim ately equal nunfcera of p u p ils  in  

each subgroup. However, when a  frequency d is tr ib u tio n  was formed, 

i t  was found th at th e 93-107 d iv id in g  p lan  gave p r a c t ic a lly  equal 

numbers in  the three subgroups except fo r  s l ig h t ly  fewer p u p ils  in  

the d u ll group. An equal frequency grouping would have d iffe re d  

by on ly  one p o in t o f  I .  QU* d iv id in g  at 94 rather than 93. Conse­

quently th e  arb itrary  d iv is io n  was considered s u f f i c ie n t .

S t a t i s t i c a l  Treatment o f  tha Data*-  For each o f th ese  

c la s s i f i c a t io n s  in  each o f  th e  two experim ental groups o f  twenty 

sch o o ls , the mean improvement during th e  experim ental period  was f i r s t  

determined. Then using the £  t e s t  p rev iou sly  d escrib ed , th e  s ig n i f i ­

cance o f  th e d ifferen ces  between th e  mean improvements made by groups 

at each o f  the th ree l e v e l s  o f  in te l l ig e n c e  was next ev a lu a ted .

2Arthur S . Q tis , Self-A dm inistering: T ests  o f  Mfental A b il i ty .  
pp. 1 - 4 .  Hew York: World Book Company, 1928,
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F in a lly , tha man improvement o f  th ose  p u p ils  m otivated by in d iv id u a l 

com petition was compared w ith th ose  m otivated by group com petition .

The £  t e s t  was used in  each o f  th ese  compart son s. I t  i s  recognized

th a t s in ce  i t  i s  not khown whether or  n o t a l l  o f  th e  fundamental 

assumptions underlying the use o f  the ;t t e s t  ere com pletely s a t is f ie d  

when samples o f  t h i s  nature are involved , i t s  use here may not be 

s t r i c t ly  appropriate. I t  i s  b e liev ed , however, th a t there i s  n o t  

a v a ila b le  a t  the present tim e a  more v a lid  t e s t  o f s t a t i s t i c a l  s i g n i f i ­

cance o f  s t a t i s t i c s  derived from such samples*

Comparison o f  sm all Sample S t a t i s t ic a l  Technique w ith  Product 

Moment C orrelation*-  At t h i s  point i t  may be inquired why the question  

o f I .  Q. improvement r e la t io n sh ip  was not answered by means o f  a con­

ven tion a l product moment c o r r e la t io n . I t  has been poin ted  out by 
3Lindquist th a t throwing th e  in d iv id u a ls  from a number o f  groups in to  

a common sca tter  diagram may lead  to  a ser io u s ly  spurious r ,  i f  th e  

group means in  th e  two v a r ia b les  are w idely d if f e r e n t • I t  would have 

been p o ss ib le  to  compute a c o e f f ic ie n t  o f  co rre la tio n  fo r  each o f  the  

fo r ty  sch o o ls , to  transform  each c o rre la tio n  c o -e f f ic ie n t  in to  Fisher*a  

z  fu n ctio n , to  average (w ith w eighting) th e  z*s fo r  group and for  

in d iv id u a l com petition, and to  transform  the mean z  back in to  an r* 

Although such a procedure would have escaped many o f  th e p i t f a l l s  a t

3
1 .  F . L indquist, S t a t i s t ic a l  A n alysis  in  Educational

R esearch, p . SI®. B oston, M ass.: H oughton-M ifflin C o., 1940.
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a massed co rre la tio n  technique, i t  would hair® involved computing 

c o e f f ic ie n t s  o f  co rre la tio n  w ith vary sm all a*» , end would have in ­

volved th e  assumption o f  e s s e n t ia l ly  homogeneous c o r r e la tio n  through­

o u t . Even so , i t  would n o t have perm itted comparisons o f  correspond­

in g  subgroups w ith group and w ith  in d iv id u a l com petition , and t h i s  

i s  one o f  th e most in^ortant sources o f  inform ation for  t h i s  study.

I t  i s  perhaps unnecessary to  note th at th e  phenomenon o f  r eg ress io n , 

which makes i t  d i f f i c u l t  to  c o rre la te  improvements with o r ig in a l  

scores and tends to  produce n egative  co rr e la tio n s , (which can be 

corrected  by Thomson's formula)4 i s  not operative h ere , s in ce  th e  

X. %. and both o r ig in a l and inqproved scores are computed Independently .

The R elationsh ip  o f  I n te llig e n c e  L evels to  
Ind iv idual Competition

Mean Amount o f  improvement a t Three I n te llig e n c e  L ev e ls  

Under Individual Com petition. -  Table XI shows th a t on each I .  Q. 

l e v e l  the mean improvements are s t a t i s t i c a l l y  s ig n if ic a n t  fo r  each 

kind o f  m otivation , but th e superior ch ild ren  gain more than the  

average, and they in  turn more than the d u ll*  For the group w ith  

in d iv id u a l com petition , th e mean improvements are 118 .62 , 85 .80 , and 

59*20 for the su p erior, average and d u ll groups r e s p e c t iv e ly . With 

nineteen  degrees o f  freedom and tjjs o f such a  magnitude, 8 .170 , 8 .6 4 0 ,

4
J .  P . G uilford, Psychom etric Methods, p .  365 . New York: 

MeGraw S i l l  Book C o., 1936.
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TABLE X I

MEW IMPROVEMENT OF SUPERIOR, AVERAGE AND 
KELL GROUPS: INDIVIDUAL COMPETITION

Three L ev e ls  o f  
In te llig e n c e

M W 'S*Zt«j| t S ig n ifica n ce
L evel

Superior

Average

D u ll

118.63

86.80

59*38

145

184

140

214.83

98.63

74 .33

14 .70

9 .9 3

8 .6 3

8.170

8 .640

6.870

1 per cent 

1  per cen t  

1 per cent

and. 6♦870, th e h yp oth esis  th a t th ere  I s  no improvement made by p u p ils  

a t each e f  th ese  th ree  l e v e l s  o f  in te l l ig e n c e  under th e  m otive o f  

in d iv id u a l com petition may be re jec te d  w ith a  high degree o f  confidence*  

T his rep resen ts a  gain  o f  mean improvement w ith  a  correspond** 

in g  ga in  in  I*  t . ,  and th e  d if fe r e n c e  between th e  superior end average 

i s  approxim ately equal to  th a t  between th e  average and th e  d u ll  a s  may 

be seen in  Table XII*

D ifferen ces in  Mean Improvement o f  Adjacent I* &. Subgroups «*• 

The d iffe r e n c e s  between adjacent I.%. subgroups (superior-average and 

average**dull) ju s t  barely  f a l l  o f  s ig n if ic a n c e  a t  th e  f iv e  per cent 

le v e l*  w ith  t* s  having v a lu e s  o f  1* ®S4 and 1*990. That is* w ith  

n in eteen  degrees o f  freedom* and estim ated  standard errors o f  the  

d iffe re n c e  o f  17 .7 0  and 13.15* f a  o f  such a magnitude would have been  

obtained by chance a lon e, more than f iv e  tim es in  every hundred tim es , 

m  oth er words, th e  chances th a t th e  d if fe re n c e s  are not tru e  d i f f e r ­

ences are too great to  be s t a t i s t i c a l l y  s ig n if ic a n t •
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Hi# extreme d iffe re n c e  (between sup erior ant d u ll groups) 

i s  59*42, ant i s  s ig n if ic a n t  beyond th e  one per cen t l e v e l ,  w ith  a t. 

o f  3 .498; th a t i s ,  w ith  an estim ated standard error o f  th e  d ifferen ce  

o f  17*00 ant n in eteen  degrees o f  freedom, th e  chances th a t a  £  o f  

such a  magnitude would be obtained by chance i s  l e s s  than ones in  

every hundred tim es.

There can be doubt but th at th e  b r ig h t p u p ils  ten t to  

Improve more than th e  d u lle r ;  th e  upper th ird  has improved almost 

ex a c tly  tw ice aa math as  the lower th ir d , and th e  d iffe re n c e  i *  n o t  

only s t a t i s t i c a l l y  s ig n if ic a n t  but o f  considerable magnitude*

TABU XII

DOTERBNCES IH MEM IMPROVEMENT BETiEER 
SOTERIQR, AVERAGES A3® DULL G0ROOPS;

IKDIVUJOAL COMPETITION

Groups Compared D ifferen ce S*E. Of 
D ifferen ce

t S ig n ifica n ce
l e v e l

Superior-Average 38*30 17*70 1.354: 5 per cent

Superior-D ull 59.42 17*00 3 .495 1 per cent

Average-Dull 20*20 13.15 1 .990 5 per cent

V a r ia b il it ie s  o f  the Mean Improvements*-  The v a r ia b i l i t i e s  

o f  the mean improvements present a cu riou s, though in te r e s t in g ,  

picture*  In Table 2X, the estim ated standard erro rs  o f  th e  th ree  

means are 14*70, 9*93, and 3 .0 2  fo r  superior, average, and d u ll
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subgroups w ith in d iv id u a l com petition . The estim ated standard error 

o f  tb s  mean fo r  tb s  e n tir e  in d iv id u a l com petition group i s  11*89. 

th e  h ig h est I  .ft. th ird  has a la rg er  v a r ia b il i ty  o f th e  mean than the  

t o t a l  sampla. Furthermore, the d ifferen ce  between the standard 

errors o f  th e mean for th e two extreme groups i s  almost s ig n if ic a n t  

at th e  one per cent l e v e l , as judged by th e  W t e s t  o f  th e  variance  

r a t io .5 The p o ss ib le  in terp re ta tio n s  o f t h ie  fa c t  w i l l  be d iscu ssed  

la t e r ,  but a t  i t s  fa ce  va lu e  i t  g iv e s  r i s e  to  sev era l q u estio n s. In 

the f i r s t  p la ce , s in ce  the number o f  sch oo ls  i s  con stan t, the e s t i ­

mated standard errors are proportional to  th e v a r ia b i l i t i e s  o f  th e  

obtained means in vo lved . As such, th e th ree subgroup S . E .*a may be 

considered as  standard errors o f  estim ate  o f th e  mean improvements 

w ith  r e s tr ic te d  v a r ia tio n  in  I .  ft. I f  th e  sample i s  homogeneous6 

w ith  regard to  th e two v a r ia b le s , th ese  th ree  standard erro rs  should  

be equal w ith in  the range o f  sampling: error , and should be l e s s  than  

th e standard error o f th e  mean o f  th e  e n t ir e  in d iv id u a l oompetitiom  

group. I t  i s  true th at the upper I . ft. subgroup covers a  wider 

range then th e  lower two because o f th e  p o s it iv e ly  skewed d is tr ib u tio n  

o f  I .  f t .’s  but t h ie  i s  not adequate to  exp la in  a la rg er  v a r ia b i l i t y  o f

5
E . F . L in d q u ist, OP. P i t . ,  pp. 60-66 .

6
1 .  F . L indquist, A F ir s t  Course in  S t a t i s t i c s ,  pp. 171-172  

Boston, M ass.: H oughton-M lfflin C o., 1936.
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improvement than th at found im th e  e n t ir e  group. An adequate 

explanation  o f  t h is  phenomenon i s  n e t  a t  hand, and perhaps must 

await farth er  research . At any r a te , th e  p ecu lia r  behavior o f  the 

subgroup variances confirms the caution  used in  r e fra in in g  from 

Pearsonian co rre la tio n  technique in  d ea lin g  w ith  th is  problem. The 

experim ental r e s u lt s  show th a t superior students improve more than  

d u ll stu d en ts, and t h i s  has been done w ith  a  minimal o f  assum ptions.

The R elationsh ip  o f  I n te ll ig e n c e  l e v e l s  to  th e  Amount o f  
Improvement Made by P u p ils  lo r  k in g  TJhder th e Motive 

o f  Group Competition

The comparable data fo r  group com petition in  Tables X III 

and XI7 a lso  show the superior p u p ils  improving more than th e  aver­

age and the average more than th e  d u l l .

Mean imount o f  improvement a t Three I n te llig e n c e  l e v e l s  

Under Group Competition. -  However, the conspicuous fa c t  i s  th e  

enormously greater  improvement o f  the superior p u p ils; th e ir  mean 

improvement i s  S I? .50, as compared w ith  169.30 by th e  average and 

10S.4? fo r  the d u ll .

D ifferen ces in  Mean Snprowement o f  Adjacent i .Q . Subgroups. 

The mean improvements them selves are s ig n if ic a n t ,  i l l  th e d if f e r ­

ences between the three I .  Q. l e v e l s  are s ig n if ic a n t  a t the one per 

cen t l e v e l ,  th a t  i s ,  w ith  n in eteen  degrees o f  freedom and estim ated  

standard errors o f  9 .90 , 1 3 .6 0 , and S I .5 0 , t * s  o f  sueh a magnitude 

would be obtained by chance alone l e s s  than once in  every hundred
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tim es . The hypothesis th at there i s  no improvement made lay p u p ils  

a t  th ree  le v e l s  o f  in te l l ig e n c e  under the mo t i r e  o f  group com petition , 

may he r e jec te d  w ith a  h igh  degree o f  con fid en ce .

The superior-average and su p er ior-d u ll d if fe r e n c e s  are 

s ig n if ic a n t  a t fa r  beyond th e  oae  per cent l e v e l .  The s tr ik in g  

f a c t ,  however, i s  not the s ig n if ic a n c e  o f  th e  d iffe re n c e s  hut t h e ir  

magnitude; th e superior p u p ils  improved 148.20 more than th e  average, 

and 215.08  more than th e  d u l l .  With th e  mean p r e - te s t  score l e s s  

than two hundred, t h i s  i s  a tremendous improvement.

U nlike the d if fe r e n c e s  in  th e case o f  in d iv id u a l com petition, 

the two d iffe re n c e s  between adjacent subgroups are not even d o s e  to  

equal (1 4 8 .2 0 -6 6 .8 8 ).

V a r ia b il i t ie s  o f th e  Mean Jteprovements.-  The behavior o f  

th e subgroup variances and standard errors la  e sp e c ia lly  noteworthy in  

view o f the pattern  noted in  the ease o f  ind iv idu al com petition . This 

time th e  standard error o f  th e  mean i s  l e s s  for  th e superior p u p ils  

than fo r  e ith e r  o f  th e  o th er  subgroups, and th at fo r  the d u ll i s  th e  

la r g e s t  o f  the th ree . Again, th e d ifferen ce  between th e  v a r ia b i l i ­

t i e s  o f  th e extremes l a  s ig n if ic a n t  by the F-teab o f th e variance  

r a t io .  In the Individual com petition th e  high v a r ia b i l i t y  i s  in  

the superior group w hile  in  group com petition I t  i s  in  th e  d u ll group.

In both cases th e average group f a l l s  between the two extrem es, su ggest­

ing system atic change.
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TABLE X I I I

HEAR IMPROVEMENTS OF SUPERIOR, AVERAGE AMD BOLL 
GROUPS; GROUP COMPETITION

Three L evels o f  
I n te llig e n c e

M N S .E . »
Vr

SJ5,
If

t S ig n ifica n ce
L evel

Superior 317.50 185 97 .17 9 .90 32.070 1 per cent

Average 169.30 178 190.68 13.80 12.270 1 per cent

D ull 102.47 145 463.82 21.50 4.770 1 par cent

TABLE XI7

DIFFERENCES IS MEAN IMPROVEMENT BETWEEN SUPERIOR, 
AVERAGE ASS DULL GROUPS; GROUP COMPETITION

Groups Compared D ifferen ce S J5 . o f  
D ifferen ce

t S ig n ifica n ce
L evel

Superior-Average 148.20 16 .90 8 .789 1 per cent

Superior-D ull 215.03 23.70 9.073 1 per cent

Average-Dull 66 .83 25.60 2.810 Z per cent

I t  i s  d i f f i c u l t  to  advance erp lanations for  th o se  subgroup 

variance d iffe re n c e s  th a t r i l l  cover both group and in d iv id u a l com- 

p e t i t io n .  The skewness o f th e I* Q. d is tr ib u tio n  would tend to  

account fo r  the h igher standard error o f  th e superior subgroup, but 

would m il ita te  aga in st th e  s itu a t io n  found w ith  group com petition . Of 

course, the v a r ia b i l i t i e s  involved  are not p u p il v a r ia b i l i t i e s ,  but
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v a r ia b i l i t i e s  o f  sch ool means, an t i t  i s  p o ss ib le  th a t th e  r e la t io n sh ip  

between the un itary c h a r a c ter is t ic  o f  a sch o o l, whatever i t  may b e , 

ant th e  e f f e c t  o f  m otivation on v a r io u s  I .Q . l e v e l s  m y  be more com­

p lic a te d  than i s  u su a lly  assumed* The further a n a ly s is  o f  th e  

v a r ia b le s  operating in  t h i s  regard would require s p e c ia l ly  constructed  

experim ents, perhaps o f  a L atin  square type o f  d esign , which are 

q u ite  beyond the scope o f  t h i s  study*

Comparison o f  the Amount o f  improvement Made by Three 
In te llig e n c e  Groups under Ind iv idual Competition 

and Group Coupe t i t io n

subgroups have n ot y e t  been d iscu ssed . The comparisons between the 

th ree I*  Q. subgroups w ith in  each form o f  com petition are presented  

in  T ables XII and X I?. The comparisons at th e  same I .  Q. le v e l  

between group and in d iv id u a l com petition are presented in  Table XT* 

There i*  a d ifferen ce  between the two superior I*  §* subgroups o f  

I t® .88 in  favor o f group com petition; between th e  average subgroups 

the d ifferen ce  i s  83*50 and between the two d u ll  subgroups 4 3 .2 7 .

A ll d if feren ces  are in  favor o f  group com petition .

f
Bonald A. f i s h e r ,  S t a t i s t i c a l  Methods fo r  Research 

p . 6-10* Edinburgh, Scotland: The O liver  and Boyd P ress

Perhaps th e  most illu m in a tin g  comparisons between I .  Q.
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TABLE X7

DIFFERENCES OF MEAN BIFROFEMENT BETWEEN GROUP 
A3® INDIVIDUAL COMPETITION AT THREE LEVELS OF 

INTELLIGENCE

I* Q. 
Sub-Group

D ifferen ce  Between 
Group and Individual 

Competition

B . E . o f  
D ifferen ce

t S ig n ifica n ce
L evel

Superior 198.88 17.70 11.236 1 per cent

Average 83.50 17.00 4 .912 1  per cent

B u ll 43.27 23.20 1 .065 10 per cent

D ifferen ces Between Ind iv idual Competition and Group Competi­

t io n  a t Three L evels o f  I n te l l ig e n c e .-  Tha d if fe r e n c e s  between superior  

group and superior in d iv id u a l com petition and average group and aver­

age in d iv id u a l com petition are s ig n if ic a n t  a t beyond th e one par cent 

l e v e l ,  w ith  t*a having v a lu es  o f  H .2 3 6  and 4*912* That is*  w ith  

n in eteen  degrees o f  freedom and estim ated standard errors o f  th e d i f f e r ­

ence o f  17.70 and 1 7 .0 0 , the chances th a t t» s  o f  such a magnitude 

would have been obtained by chance alone ia  l e s s  than once in  every  

hundred tim es. Therefore, the h yp othesis th a t th ere i s  no r e e l  

d ifferen ce  between the amount o f  improvement made by superior and by 

average ch ild ren  wfdar the co n d ition s o f  in d iv id u a l and group competi­

t io n  may be r e je c te d  with a high degree o f con fid en ce. Furthermore, 

th e  d if fe r e n c e s  in  both oases ere in  favor o f  group com petition .

The d u ll  group and d u ll in d iv id u a l com petition d iffe re n c e  

f a i l s  somewhat o f  s ig n if ic a n c e  a t  the f iv e  per cent l e v e l ,  w ith  a t.
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having ft va lu e  o f  1 .865 . That i s ,  w ith n in eteen  degrees o f  freedom, 

S h i an estim ated standard error o f  th e  d if feren ce  o f  2 3 .2 0 , a t  o f  

suoh ft magnitude would be obtained f i r e  tim es in  every hundred times* 

Sines th e p o s s ib i l i t y  e x is t s  th a t the d ifferen ce  may not be ft tru e  

d iffe re n c e , but stay be due to  chance; the d if feren ce  in  th e  amount 

o f  improvement made by th e  d u ll  group under in d iv id u a l com petition , 

and the d u ll group under group com petition, i s  not considered s i g n i f i ­

c a n t. The lack  o f s ig n if ic a n c e  in  the la s t  case  i s  a fu nction  o f  

the high v a r ia b il ity  o f  the mean for th e d u ll  I* Q. subgroups under 

group com petition . However, the outstanding fa c t  i s  th e  greater  

d ifferen ce  between the two forms o f  m otivation  at th e  superior I* Q. 

le v e l ;  although group com petition produces more improvement a t  a l l  

l e v e l s ,  the d ifferen ce  i s  e sp e c ia lly  marked a t the h igher I*  

le v e l*  The s o c ia l  and education al im p lica tion s o f  t h is  fa c t  w i l l  be 

d iscussed  in  Chapter V II, under th e  heading. In terp reta tio n  o f  

R esu lts .

Comparison o f  Four Extreme I .  Q. Subgroups

In ad d ition  to th e  th ree d iv is io n s  o f  in te l l ig e n c e  according  

to  the l im it s  suggested by O t is ,  i t  was deemed advisable to  break 

down fu rth er  th e samples in to  four extreme I .  Q. subgroups to abed 

ad d ition a l l ig h t  upon the r e la t io n  o f  I .  Q. to  improvement.

I n te llig e n c e  L im its o f  th e Extreme I .  S .  Subgroups.-  The 

groups ware composed o f  th ose  p u p ils  who had in t e l l ig e n c e  q u o tien ts  

a t  e ith e r  extreme o f  th e  in te l l ig e n c e  d is tr ib u tio n !  Those who had
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in te l l ig e n c e  q u o tien ts  below 75 war* i n  one group, those from 75 

to  85 in  another. Those who had in te l l ig e n c e  q u o tien ts  above 125  

were in  another, and from 115 to  125 in  another. These extreme 

groups were is o la te d  in  both th e in d iv id u a l com petition and group 

com petition sam ples. Tables X7I to  XX design ate th ese extreme I .  Q. 

subgroups by th e  su b scrip ts  125, 115, ©5 and 75 r e s p e c t iv e ly . These 

su b scr ip ts  are merely convenient la b ia s  to avoid confu sion , and are 

not intended to  imply th a t  the mean I .  %.'* o f  the groups concerned 

have th ose  exact v a lu e s . The number o f  su b jects in  each o f th e  

subgroups i s  given in  Tables 711 and 71X1 on pages 40 and 4 1 .

Mean Amount o f  Improvement Made by Extreme I .  0 .  Subgroups 

Under Ind iv id u al C om petition.- Table X7X shows th at the mean 

improvements under in d iv id u a l com petition are 149 .97 , 116 .55 , 65 .48 , 

and 45 .86  fo r  th e 125, 115, 85 and 75 I .  Q. subgroups. The corres­

ponding estim ated standard errors o f  the means are 1 3 .0 0 , 1 3 .4 0 , 7 .10

TABUS X 7I

MEM IMPROVEMENT OF FOUR EXTREME I .  Q. GROUPS; 
IBBmDUAl COMPETITION

Extreme I .  9* 
L ev e ls

Mean S * % 2 S.R .
M

t S ig n ifica n ce  
.. 1*7®!......

125 I .  Q. 149.97 168,04 13 .00 11.536 1 per cent

115 I . 116.56 179 ,0 S 13 .40 8.699 1 per cent

85  I .  Q. 65.4© 50.40 7,10 9.223 1 per cent

75 I .  Q. 45.86 73 .00 8 .60 5.333 1 per cent
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«*d 8 .6 0 . With t* s  o f  such a magnitude. 11 .536 , 8 .699 , 9 .233 and 

5 .3 3 3 , th e  p o s s ib i l i t y  th at they were obtained by chance i s  l e s s  than 

once in  every hundred tim es. The hyp othesis th a t th ere  i s  no r e a l  

improvement in  the four extreme I .  Q. groups under in d iv id u a l competi­

t io n  may be r e je c te d . In other words, i t  may be concluded th a t  th e  

p u p ils  under in d iv id u a l com petition at a l l  four in t e l l ig e n c e  le v e l s  made 

s ig n if ic a n t  improvement over th e ir  p r e -te s t  sco r e s .

There i s  a  regu lar  in crease  in  improvement w ith  I* $*, con­

s id er in g  the d ou b le-sized  in ter v a l between th e 85 and 115 groups. The 

standard errors do not change p ro g ress iv e ly , but the two superior 

groups have h igh  and approximately eq,ual standard errors o f the mean 

and the two low groups have low and f a ir ly  s im ila r  standard err o r s .

I t  might be noted th at th ese  "extreme* groups were tab ulated  d ir e c t ly  

from th e o r ig in a l raw data independently o f  th e  three I .  Q. subgroups 

d iscu ssed  p rev iou sly  based on th e  O tis  l im it s ;  the consisten cy  o f  the  

r e s u lt s  by both method* w ith  regard to  both  means and standard errors  

o f  th e  means serves a s  an a d d itio n a l com putational check.

D ifferen ces  in  Mean Improvement o f  Extreme I .  ft. Subgroups.-  

With regard to  th e s ig n if ic a n c e  o f th e d if fe re n c e s  between the various  

"extreme" I .  $ .  groups found in  Table XVII, they lik e w ise  agree w ith  

the corresponding previous r e s u lt s ,  in  th at th e  d iffe re n c e s  between 

adjacent I .  Q. groups f a i l  o f  s ig n ifica n ce  a t the f iv e  per cent le v e l  

by a f a ir ly  sm all margin, and the d iffe re n c e s  between non-adjacent 

groups are s ig n if ic a n t  beyond doubt. I t  miy be noted th a t the 115-85
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d iffe re n c e  ©f 51 .08  has a -value o f  £  o f  3 .5 7 2 . With, n in eteen  

degrees o f  freedom, and a  standard error  o f  th e  d ifferen ce  o f  1 5 .1 5 , 

a t  o f  such a  magnitude would he obtained by ehance alone much l e s s  

than once in  every hundred tim es.

TABES XVII

BinSRZNCBS IN MEJJf IMPROVEMENT BETWEEN POOR 
EXTREME I. Q. ®0UPS

Groups Compared D ifferen ces  
Between Means

S .E . o f  
D ifferen ce

t S ig n ifica n ce
L evel

125 -  115 33.41 1 8 .0 2 1 .794 10 per cen t

125 -  85 84.49 14 .7 8 5.744 1 per cent

125 -  75 104 .11 15 .5 3 6.704 1 per cent-

1 1 5 - 8 5 5 1 .0 8 15 .15 3.372 1 per cent

115 -  75 70.70 15 .89 4.449 1 per cent

85 -  75 19 .62 11 .14 1 .761 10 per cent

Mean Amount o f  Improvement Made by Extreme I .  Q. Subgroups 

Under Group Competition. -  In Table XVIII, fo r  group com petition , the  

su b d iv ision  in to  sm aller groups shows much th e  same p ic tu re  as th e  

S u b d iv is io n  in to  la rg er  groups. The means are 330.73 , 323 .20 , 137 .18 , 

and 88.05 fo r  th e 125, 115, 85, and 75 I .  Q. groups, w ith standard 

erro rs  o f  th e  means o f 8 .8 0 , 1 0 .$ 0 , 11 .70 , and 15 .80 , r e s p e c t iv e ly ,
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T1BLE X 7 I I I

MEIN IMER07IMENT OF F3T3R EHEREME I .  %. GROUPS; 
«0U F  COMPEPITIOK

Extreme I .  Q. 
L ev e ls

Mean S *E*M2 S J8.
M

t S ig n ifica n ce
Level

125 330.73 79.9? 8.8© 37.503 1 per cent

115 323.20 112.28 10.60 30.490 1 per cent

85 137.18 101 .33 11 .70 8 .679 1 per cent

75 88 .03 285.48 16 .80 5.241 1 per cent

s u f f ic ie n t ly  c lo se  to  the three-way d iv is io n  r e s u lt s  to  guarantee a t  

le a s t  no g ro ss  erro r . S ince wit!* n in eteen  degrees o f  freedom, th e  

ohanees th a t t ' a  o f  sueh a magnitude, 37 ,505 , 50.490,, 3 ,379 , and 5 .241 , 

would he obtained by chance alone are mud* l e s s  than onee in  every  

hundred tim es. The hypothesis th a t th ere  i s  no real, improvement made 

by the four extreme I .  Q,. groups under in d iv id u a l com petition may be 

r e jec te d  w ith  a h igh  degree o f confid en ce. In other words, i t  may be 

concluded th a t the p u p ils  under in d iv id u a l com petition a t a l l  four  

extreme in te l l ig e n c e  le v e l s  made s ig n if ic a n t  improvement over th e ir  

p r e -te s t  sco r e s .

I t  may be note® in  Table XXX th at th e group com petition  

d iffe r e n c e s  between adjacent groups are sm all and o f  low s t a t i s t i c a l  

s ig n if ic a n c e . The 125-115 d if fe r e n c e  has an estim ated  standard error  

o f  7 ,5 3 , and th e  value o f  £  i s  .546; and th e 85-75 d if feren ce  has an 

estim ated  standard error o f  13.5© and the va lu e o f  ;t i s  .6 5 5 . With 

nineteen  degrees o f  freedom, t ’a o f  such a magnitude would be obtained
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by chance alone f i f t y  tim es in  every hundred. In other words, no 

s t a t i s t i c a l  s ig n if ic a n c e  can be attached to  the sm all d ifferen ce  

between the extreme adjacent I .  Q. subgroups, a t th e  superior and d u ll  

l e v e l s ,  under group com petition . The oth er d ifferen ces  between 

adjacent I .  Q. subgroups under group com petition  are a l l  s ig n if ic a n t  

a t th e  one per cen t l e v e l .

There i s  a none o f  sharp change o f  improvement w ith  I .  

between the two cen ter  groups, i . e . ,  in  the 90-110 I .  Q. range*

Above th a t zone, 1 .  has l i t t l e  e f f e c t  on improvement, and bale*  

i t  on ly  s l ig h t ly  more. T his point w i l l  be’ considered a t greater  

len g th  la te r  in  t h is  chapter.

f f f im  YTY

DIFBERENCES IK MEM IMPROVEMENT BETWEEN EOT® 
EXTREME I .  t .  GROUPS? GBOUP COMPETITION

G&roups Compared D ifferen ces  
Between Mbans

S .  E . o f  
D ifferen ce

t S ig n ifica n ce
Level

125- 115 7 .53 13 .80 .546 50 per cent

125 -  85 229.18 14.70 15.590 1 per cent

125 -  75 242.68 19.10 12.706 1 per cent

115 -  85 221.65 15 .80 14.028 1 per cent

115 -  75 235.15 19 .90 11.817 1 per cent

85 -  75 13.50 20.80 *655 50 per cent

Comparison Between Extreme I .  a .  Subgroups Under Individual
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and Group C om petition.- Table XX showing the comparisons between 

corresponding I* $.* groups in  the two forme o f  m otivation again sheds 

l ig h t  on the nature o f  the d ifferen ce  between in d iv id u a l and gfoup 

com petition e f f e c t s  on improvement. The d if fe re n c e s  between in d iv id u a l 

com petition and group com petition fo r  the 125-115 I .  Q. groups are 

s ig n if ic a n t  a t the one per cent l e v e l .  The d iffe re n c e s  between 

in d iv id u a l com petition and group com petition for  the 85-75 I .  Q. groups 

are s ig n if ic a n t  a t the two per cent l e v e l .  The d ifferen ce  between 

the two 188 I .  $ . groups i s  180.76 w ith  a t  o f  11 .528; between the 

115 I .  $ . groups the d ifferen ce  i s  206.64 w ith  a t  o f  12.105; between

the 85 I .  Q. groups the d ifferen ce  i s  36.07 w ith a t  o f  2 .635; and

between the 75 I .  Q. groups th e  d ifferen ce  i s  42 .19  w ith  a t  o f  2 .226 . 

That i s ,  w ith n in eteen  degrees of freedom, and t * s  o f  such a magnitude 

the p o s s ib i l i t y  th a t th ey  would be obtained by chance alone i s  more 

than tw ice in  every hundred tim es . In other words, the h yp oth esis  

th a t there i s  no r e a l  d ifferen ce  in  improvement between ind iv idu al 

com petition and group com petition w ith p u p ils  at four extreme l e v e l s  o f  

I n te llig e n c e  may be r e je c te d . Furthermore, th e  d if fe r e n c e s  a t the  

three extreme I .  Q. l e v e l s  are a l l  in  favor o f  group com petition .

S ince the two upper groups w ith  in d iv id u a l com petition  

d if f e r  considerably in  inrprovement and th e two corresponding group 

com petition groups d if fe r  but s l ig h t ly ,  i t  i s  probably natural th at 

the d ifferen ce  between the two 115 I .  Q,. grotps i s  th e la r g e s t  o f  the

fo u r . T his would s ig n ify  th a t the two methods o f m otivation  d if fe r
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'PART,?. XX

d u t o s n c e s  m  me.® impro'vi]®nt B r a n s  group jam 
im im m L  com petition im  m rm m  u  t*  gboufs

.1* s .
Sub-Groups

B ifferen ca  Between 
Group and In d iv id u al 

Competition

SJE. Of 
B ifferen ce

t S ig n ifica n ce
le v e l

125 180.76 15 .68 11 .528 1 per cent

115 206.64 1 7 .0 7 12.105 1 per cent

85 56.07 13.69 2 .635 2 per cent

75 42 a t 18 .95 2.226 2 per cent

most; h ea v ily  in  the m oderately superior group, w ith  I .  Q .’s from 

110 to  119. I t  may be sa id , however, w ith  ooasiderable confid en ce, 

th a t i t  i s  th e  upper and n o t the lower I* Q. p u p ils  who make group 

com petition  so much more e f f e c t iv e  than in d iv id u a l com petition .

Curves o f  Improvement o f  Three I .  Q. Groups Under 
Indiv idual and Group Competition

I t  i s  a lso  p o s s ib le  to  fra c tio n a te  the data on another 

b a s is ,  and fo llo w  the course o f  improvement from day to day, both in  

general and fo r  the three I .  subgroups. These data are presented  

grap h ica lly  in  Figure 1 .  The numerical data fo r  th ese curves may 

be found in  Tables XXIII and XX?. I t  should be noted th a t th e curves 

are p lo tted  to  show the improvement o f  each day above the previous  

day, rather than th e  ab so lu te  le v e l  o f  performance on each day.
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Although th© la t t e r  type o f  curve would, o f  course, show the  

improvement, and i s ,  as a m atter o f  f a c t ,  th e conventional type- o f  

"improvement curve,"  i t  would lea v e  th e  reader to  in fe r  th e  improve­

ment from the slope o f  the curve rather than th e  h e ig h t. In th e  

curves presented here th e heigh t o f  th e  curve shows th e improvement.

Curves o f  Amount o f  Improvement Under Individual Com petition. -  

The d a ily  improvement curves for the th ree  I* $ . l e v e l s  w ith  in d i­

v id u a l com petition show the superior group to  improve more each day 

over the average and low I .  Q,. groups. The course o f d a ily  improve­

ment decreases up to  the middle o f  the curve, and p ick s up th e r e a fte r . 

The th ird  day shows a decided drop in  improvement in  a l l  th ree curves 

and would seem to  represent a m otivation al l u l l  where n e ith er  i n i t i a l  

surge nor end spurt i s  o p era tiv e . One must he cautious about 

evaluating  the e f fe c t iv e n e s s  o f m otivation as though i t  were a lin e a r  

fu n ction  o f  Improvement. Presumably th ere i s  a p h y sio lo g ica l l im it  

to  th e speed o f adding. I t  may a lso  be presumed th a t, as t h is  lim it  

i s  approached, the same amount o f  m otivation w i l l  produce l e s s  per­

formance increm ent, s in ce  a t the l im it  i t s e l f ,  no increment i s  p o ss ib le ,  

reg a rd less  o f  m otivation . There i s  gsod reason to  suppose, from the 

v a s t ly  greater improvement o f  th e  group com petition p u p ils , th a t the  

p u p ils  w ith  in d iv id u a l com petition  are far from th e ir  max i mum p o ss ib le  

performance, but n ev er th e le ss  i t  must be remembered th a t th ere i s  a 

tendency for  constant m otivation  to  y ie ld  s te a d ily  dim inishing  

retu rn s in  improvement.
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F ig . 1 . -  Amount o f D aily  improvement a t th ree l e v e l s  o f  
in te l l ig e n c e  under con d ition s o f in d iv id u a l com petition
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TABLE XXI
FIVE DAYS OF IMPROVEMENT FOR EACH SCHOOL UNDER CONDITIONS 

OF INDIVIDUAL COMPETITION

School Number
of

Ptroils
Total
Pre-test
Score

Total 
Imp,* 
Day I

Total 
Imp, 
Dav II

Total 
Imp, 

Day III
Total
Imp, 

Day IV
Total 
Imp, 
lay V

Total Imp, 
all 

Five Days
Battleground 42 6298 661 972 797 -519 151 2062Longlois 38 5245 1094 730 192 500 -308 2208Fori 32 5069 723 I488 -787 314 347 2085Oakland 25 3773 328 543 145 1041 775 2832Dayton 20 3622 176 637 126 254 226 1419Southside 28 6143 -24© 1619 229 223 943 2774Lincoln 13 199® 251 356 43 261 110 1021Montgomery 13 1406 573 573 236 209 95 1686Chalmers 14 2825 235 339 87 263 187 1111Elston 9 1488 66 391 143 95 44 739North Central 13 3193 1073 -161 172 33 - 50 1067Lake View 23 4225 676 1064 372 35 679 2876Otterbein 22 3348 4®7 517 214 103 247 1488
Washington 26 4462 154 1021 -373 34 -71 765Centennial 27 5359 -475 580 -476 542 820 991Jackson 9 1961 -241 339 174 48 57 377Roansy 12 1935 593 -34 WlfW /£ 143 818
Fowler 26 3629 623 579 182 129 409 1922
Fenton 58 6840 4046 1416 1351 3880 959 11652
Oxford 19 3132 557 506 91 370 -141 1383

Total 75943 11280 13475 2988 7911 5622 41276
* Imp, - Improvement
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Tables XXIII and XXIV show th at on the f i r s t  day, the th ree  

I .  Q* subgroup* w ith  in d iv id u a l com petition are about even ly spaced 

in  th e ir  “proper" order, w ith  th e  brigh ter  p u p ils  improving more 

(d esp ite  th e ir  h igh er p r e -te s t  performance l e v e l ) . The improvement 

o f  the superior group d e c lin e s  a b i t  on th e  second day, th e  average 

group sta y s  about th e same, and the d u ll  group improves considerab ly  

more the second day, showing, a s  a  m atter o f  f a c t ,  th e ir  g rea test  

improvement th en . On the th ird  day, a l l  th ree groups d ec lin e  con­

sid erab ly ; and, fo r  the three group* to geth er , the th ird  i s  th e  

low est day. A ll groups r i s e  an the fou rth  day and d e c lin e  somewhat 

on th e f i f t h .  There i s  so extrem ely pronounced “end-sport" v is ib le  

from the shape o f  the curves, although the fou rth  and f i f t h  days are 

above the th ir d . Although a day to  day curve o f th is  so r t  i s  apt 

to  r e f le c t  chance f lu c tu a tio n s  for th e  most p art, the low th ird  day 

i s  common to  th e th ree curves, and th ere i s  a s l ig h t  downward general 

tren d .

Curves o f  th e  Amount o f  Improvement tfader Group C om oetition.-  

Tablea XXV and 2X71 show th a t the corresponding curves fo r  group 

com petition look  considerably d if fe r e n t . The outstanding fea tu re  

i s  th e  very la rg e  iagjrovement on the f i r s t  day, p a r tic u la r ly  on th e  

part o f  the superior p u p ils . T his tremendous in crease  over the pre­

t e s t  l e v e l  o f  performance a s  soon as the group com petition m otivation  

i *  app lied  would seem to  in d ica te  a  v ery  heavy component o f  m otivation  

fo r  the group m otive, s in ce  there has been no in terp o la ted  p r a c t ic e .
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TABLE XXIII

AMOUNT OF IMPROVEMENT OVER FIVE M IS AT THREE LEVELS OF 
INTELLIGENCE UNDER INDIVIDUAL COMPETITION

F ir s t  Das Second Day.. Th .rd Dasr Fourth Day Fiirth Day

School
Su

pe
ri

or
I.

Q
.

©ho
aS * 
U & 
<D 
► •3̂ 1—1 D

u
ll 

I. 
Q

.

Su
pe

ri
or

I.
Q

.
A

ve
ra

ge
I.

Q
.

D
ul

l 
I. 

Q
.

Su
pe

ri
or

 
I. 

Q
.

®ha
a)k •
© O’
^ •*ai M

r-i • 

O (H Su
pe

ri
or

I*
Q

.

A
ve

ra
ge

I.
Q

. e~i • 
H  O ’p •£) Hi

©•H
( 4  •© cy
%
CQ M A

ve
ra

ge
 

I. 
Q

.
1 D

ul
l 

I. 
Q

.

Battleground
176

No. 5
361
21

124
16

135 584 253 263 281 253 -196 -216 -107 61 81 9

Longlois
546 

No. 11
428
16

120
11

303 296 131 59 80 53 280 194 26 -71 -180 -57

Ford
288 

No. 11
294
12

141
9

617 563 308 -294 -35© -143 178 112 124 195 185 -33

Oakland
77 

No. 7
157
1©

94
8

213 216 114 55 34 56 461 397 183 236 310 229

Dayton
-8 

No. 1
226
10

-42
9

4 319 314 13 -13 126 96 128 . 30 45 141 4©

Southside
-71 

No. 3
77

8
-246
17

231 390 998 63 43 123 82 64 77 485 365 93

Lincoln
76 

No. 3
88

§

87
5

73 156 127 -1 16 28 147 101 13 63 22 25

Montgomery
156 

No. 3
110
3

307
7

147 120 306 64 29 143 48 116 45 27 13 55

Chalmers
89 

No. 3
98
7

48
4

131 160 48 20 61 6 96 105 62 86 91 10

E lston
- 6

No. 1
51

5
21

3
56 243 92 17 52 74 46 23 26 21 3 20

North Central
186 

No. 2
575
6

312
5

-37 -76 -48 20 107 45 3 15 15 -10 28 -68

Lake View
390 

No. 11
198
6

88
6 484 297 283 229 51 92 40 30 15 245 300 134
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TABLE XXIII (Continued)

First Bay Second Bay Third Dair Fourth Bav Fifth Day
>

School

Su
pe
ri
or
 

Io 
Q

*

Av
er
ag
e 

I. 
Q

. •ih atr-i
Sk f t Su

pe
ri
or
 

I. 
Q

o

®botd .u at ®
► • «a! f t

d ^
It f t

©ftfc •ffi at
B*
m m Av

er
ag
e 

I. 
Q

. 9
H &
3  .ft m

0f t
M •© or
B>3  .CO ft

Pbotd •
©► •<aj f t

•
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TABLE XXIV

AMOUNT OF IMPROVEMENT MADE AT THREE INTELLIGENCE 
LEVELS UNDER INDIVIDUAL COMPETITION

School
Total Imp. 
Superior 
I.Q. Sub­
group

No. of 
Pupils

Total Imp. 
Average 
I.Q. Sub­
group

No. of 
Pupils

Total Imp.
Dull 

I.Q. Sub­
group

No. of 
Pupils

Battleground. 4-51 5 1245 21 366 16
Longlois 989 11 882 16 337 11
Ford 8 U 11 789 12 452 9
Oakland 962 7 1197 10 673 8
Dayton 17 1 83® 10 572 9
Southside 322 3 890 8 1562 17
Lincoln 222 3 439 5 360 5
Montgomery 459 3 360 3 867 7
Chalmers 379 3 529 7 203 4
Elston 51 1 470 5 218 3
North Central 173 2 626 6 268 5
Lake View 1550 11 715 6 611 6
Otterbelm 480 7 642 8 366 7
Washington 122 7 262 6 381 13
Centennial 104 A 529 16 35® 7
Jackson 216 5 106 3 55 1
Romney 383 3 339 5 96 4
Fowler 929 12 983 11 100 3
Fenton 7602 35 3650 19 400 4
Oxford 945 11 394 7 44 1

Total 17200 145 15787 114 _ 8289 14®
Mean 118.62 85.80 59.20
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TABLE XXVI

AMOUNT OF IMPROVEMENT MADE AT THREE INTELLIGENCE 
LEVELS UNDER GROUP COMPETITION

School
T otal la p .  

Superior 
I.Q. Sub­

group

No. o f  
P u p ils

T ota l la p . 
Average 
I.Q. Sub­

group

No. o f  
P u p ils

T otal No.
D ull 

I.Q. Sub­
group

No. o f  
P u p ils

Mace 587 3 1065 3 1429 9
Wingate 1322 7 187 3 435 3
D arlington K08 7 1716 9 1458 7
Walnmt 1000 3 984 5 1013 6
Youngs Chapel 1691 6 803 4 100 1
Highland 45©3 13 2776 12 1480 6
W h itesv ille 1401 4 1067 4 303 3
Horace Mann 1144 4 1092 3 1293 1®
Lincoln 937 3 1069 5 607 6
Oakland 3264 10 1859 16 345 8
Tippecanoe 1009 3 2500 1® 1194 15
Wea 1569 5 34© 2 479 7
T u ttle 2464 3 1237 3 626 11
M ills 6883 21 837 7 539 6
Linnwood 2269 2043 11 739 12
Morton 13531 4® 3376 16 478 4
W illson 5596 16 1726 11 709 8
Klondike 4056 12 1364 9 403 5
Dayton 432 1 1989 11 263 7
Longloie 3671 12 2167 17 555 11

T otal §8737 135 29797 176 14858 145
Mean 317.5© 169.3© 102.47
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I t  must a lso  bo remembered th at th o  s t i l l  v e iy  s iz sa h le  improvements 

on tho second, th ird , and fou rth  days are above the extrem ely high  

l e v e l  o f  perfoxmanee reached oa the f i r s t  day* and, as noted above,

I t  may w e ll require very heavy pressure even to  m aintain t h i s  le v e l*  

to  say nothing o f  r a is in g  i t  considerab ly .

The th ird  day dip found in  the in d iv id u a l com petition curves 

i s  not p resen t to  any marked degree in  the group com petition curves* 

but the average and d u ll subgroups under group com petition s tr ik e  a 

low on the fourth day. i l l  th ree  subgroups, and e s p e c ia lly  the  

superior p u p ils  show a very  marked end sp u rt. The average and d u ll  

curves show a f a ir ly  c o n s is te n t  downward trend* and are not very  

markedly d if fe r e n t  from those for in d iv id u a l com petition . The 

superior curve, however, i s  d e f in it e ly  IT-shaped with somewhat higher  

i n i t i a l  than end l e v e l .  I t  may be seen  th a t a very considerab le  

proportion o f th e  superior e f f ic ie n c y  o f  group com petition l i e s  in  

i t s  e f f e c t  on th e  p u p ils  o f  higher I .  Q. on the f i r s t  and l a s t  days.

Comparison o f  th e  Curves o f  Ind iv idu al and Group Com petition.

The fin d in g s  o f th e study on th e  s ig n ifica n ce  o f  th e  d if fe re n c e s

between in d iv id u a l com petition and group com petition w ith p u p ils  a t

th ree l e v e l s  o f  in te l l ig e n c e  are a lso  confirmed by th e  cu rves. I t

w i l l  be remembered th at th e  d if fe r e n c e s  between the superior and d u ll

subgroups were s ig n if ic a n t  w ith both group and in d iv id u a l com petition ,

w hile  the d if feren ces  between the superior and average subgroups and 
#

between the average and d u ll  subgroups, although f a ir ly  high* were
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w ith in  & la rg e  p ro b a b ility  o f  chance occurrence. In F igure 1 i t  

can be seen th a t the superior and d u ll  curves for  both in d iv id u a l 

and group com petition do not cross at a l l ,  and are not even d o s e  

very o f t e e .  On tb s  other hand, th e  d u ll subgroup r i s e s  above the

average subgroup in  th e  middle o f  th e  in d iv id u a l corapetition p ic tu r e , 

and th e average subgroup exceeds th e  superior subgroup on th e th ird  

day w ith  group com petition .

f h i l e  graphic p resen tation  i s  being considered, i t  may be 

w e ll to  examine the form o f  the curves showing th e d is tr ib u tio n s  o f  

improvements for  the two kinds o f  m o tiva tion . These curves are 

presented togeth er  in  Figure 3 .  The numerical data for  th e two 

curves on Figure B w i l l  be found In T ables X3CVTI and 2X FIII. The 

d is tr ib u tio n  fo r  in d iv id u a l com petition resem bles a normal d is tr ib u ­

t io n  curve in  general o u t l in e , and i s  somewhat skewed p o s i t iv e ly .

The d is tr ib u tio n  fo r  group com petition i s  hardly a normal type o f  

curve a t  a l l ,  but i s  p la ty k u rtie  to  the extrem e, and approaches a 

rectangular d is tr ib u tio n .
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TABLE XXVII

TOTAL IMPROVEMENT MADE BT THREE INTELLIGENCE SUB­
GROUPS FOR FIVE SUCCESSIVE DAYS UNDER 

INDIVIDUAL COMPETITION

Day I Day II
1
_DsylII2L- lay IV Dav V

Total Improvement of 
superior I.Q. sub­
group

5488 4586 1644 4232 3026

N of Pupils 145 14§ 145 145 145
Mean Improvement 37.84 31.62 11.33 29.53 20.86

Total Improvement 
of Average I. Q0 
Subgroup

-4533 4851 601 2576 416

N of Pupils 134 184 184 184 134
Mean Improvement 24.63 26.36 3.26 14.©© 2.26

Total Improvement 
of Dull I. Q. 
Subgroup

128© 4037 746 1155 416

N of Pupils 14© 14© 14® 14© 140
Mean Improvement 9.14 28.83 5.32 8.25 2.97
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TABLE XXVIII

TOTAL IMPROVEMENT MADE BY THREE INTELLIGENCE SUB­
GROUPS FOR FITE SUCCESSIVE BAYS UNDER 

GROUP COMPETITION

- Bay I Bay I I Bay I I I Bar IV Day V

T otal Improvement 
o f  Superior I .  Q. 
Subgroup

22453 7227 6142 7116 15939

N o f Pupil* 136 136 186 136 186
Mean Improvement 120.71 33.35 33.02 33.25 85.69

T otal Improvement 
o f  Average I* Q«
Subgroup

12364 4309 4511 4233 4709

N o f Pupil* 174 174 174 174 174
Mean Improvement 71.05 27.63 36.57 14o61 27.06

T ota l Improvement 
o f  B u ll I .  Q. 
Subgroup

5470 3936 2990 534 1912

N o f Pupil* 146 146 146 146 146
Mean Improvement 37.46 26.95 20.47 

.  „  -

2.65 13.09
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Summary

The qu® at io n  which tho data in  t h i s  chapter attempted to  

answer was th e  r e la t io n sh ip  o f  th e  amount o f  improvement made by 

tb s  p u p ils  i s  adding* to  tbs three le v e l s  o f  in te l l ig e n c e , in to  

which th ey  were c la s s i f i e d .

In order to  measure t h is  r e la t io n sh ip , th e p u p ils  were 

c la s s i f i e d  in to  th ree c a te g o r ie s , d u ll ,  average, and b r ig h t , on the 

b a s is  o f  r e s u lt s  of the O tis  Mental A b il i ty  S c a le s . The middle 

group comprised I .  Q .’s  from 93-10? in c lu s iv e . The b righ t and d u ll  

were th ose  above 107 and below 93, r e s p e c t iv e ly . la  order to  

carry the problem to  the l im it s  a t both ends o f  the in te l l ig e n c e  

s c a le , fu rther in te l l ig e n c e  subgroups were c la s s i f i e d .  These 

extreme I .  Q. subgroups were comprised o f  p u p ils  in  the fo llo w in g  

in te l l ig e n c e  ranges* 125 I .  Q ., 115 I .  Q ., 85 I .  Q,., and 75 I .  Q.

The mean amount o f  improvement in  term s o f  more problems 

so lved  under in d iv id u a l com petition for th e  d u l l ,  average and 

b righ t I .  Q. groups was 59 .20 , 85,80  and 118.62 r e s p e c t iv e ly . The 

d ifferen ce  in  mean improvement between th e superior and average I .Q . 

groups f a i l s  o f  s ig n if ic a n c e  a t the f iv e  per cent l e v e l  w ith  a 

value o f  t  o f  1 .8 5 4 . With n ineteen degrees o f  freedom, a t  o f  

such a  magnitude would have been obtained by chance alone f iv e  tim es  

in  every hundred t im e s . The d ifferen ce  in  mean improvement between 

the superior and d u ll  I .  Q. groups i s  s ig n if ic a n t  beyond th e one per 

cent l e v e l ,  w ith a va lu e o f  t  o f  3 .4 9 5 . That i s ,  w ith  n in eteen
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degrees o f  freedom, th e  chances th a t a t , o f  suck a magnitude would 

he obtained by chance a lone i s  lo s e  than once in  every hundred tim es*  

T herefore, the hypothesis th a t there i s  no r e a l  d ifferen ce  between 

the superior groups and d u ll  groups under Ind iv idu al com petition can 

be re jec te d  w ith a high degree o f  con fid en ce. Furthermore, th e  

d ifferen ce  i s  in  favor o f  th e  superior group*

The upper th ird  of p u p ils , the superior I .  Q. group, has 

improved almost ex a c tly  tw ice as much as the lower th ird , and the  

d ifferen ce  i s  not only s t a t i s t i c a l l y  s ig n if ic a n t  but o f  considerable  

magnitude.

The mean amounts o f  improvement in  terms o f  more problems 

so lved  under group com petition for d u ll*  average and Superior I .  Q. 

groups were 102 .47 , 169.30 and 317.50 r e s p e c t iv e ly . The conspicuous 

fa c t  i s  the enormously greater improvement o f  th e  superior I .  Q. 

group* A ll o f  th e  d if fe r e n c e s  between the I .  Q. subgroups are 

s ig n if ic a n t  at the one per cant le v e l ;  th a t i s ,  w ith  n in eteen  

degrees o f  freedom t * s  o f  such a magnitude would be obtained by chance 

alone l e s s  than once in  every hundred tim es. The s tr ik in g  fa c t ,  

however, i s  not the s ig n if ic a n c e  o f th e  d ifferen ces  but th e ir  magnitude; 

the superior p u p ils  improved 148.20 more problems than th e  average, and 

215.03 more problems than the d u ll .  With a p r e -te s t  score o f  approxi­

m ately two hundred, t h i s  i s  a tremendous amount o f  improvement over the  

p r e -te s t  in  a t e s t  se ss io n  la s t in g  only f iv e  m inutes.

The r e a l su p er iority  o f  group com petition over ind iv id u a l
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com petition Is  revealed  in  the comparisons of the d u ll ,  average, and 

superior I ,  subgroups la  each o f  the m otives. That i s ,  a comparison 

o f  the superior I .  Q. group com petition subgroup w ith  th e superior  

I .  Q. in d iv id u a l com petition subgroup. The average and d u ll sub­

groups fo llow  t h i s  seme l in e  o f  comparison.

There i s  a d ifferen ce  between the two superior I .  $ • subgroups 

o f  198*88 in  favor o f  group com petition; between the two average 

subgroups th e  d ifferen ce  i s  85.50 and between the two d u ll  subgroups 

4 3 .2 7 . In a l l  e a se s , the d iffe re n c e  in  terms o f  more problems 

f in ish e d , favored group com petition . The d if fe re n c e s  between superior  

group and superior in d iv id u a l com petition , average grot® and average 

in d iv id u a l com petition are s ig n if ic a n t  a t beyond the one per cent 

l e v e l .  That i s ,  w ith  n ineteen  degrees o f  freedom, t* s  of  such a 

magnitude would have been obtained by chance alone much l e s s  than once 

in  every hundred tim es. The hypothesis th at there i s  no r e a l d if fe r ­

ence between in d iv id u a l com petition and group com petition w ith  p u p ils  

at four extreme l e v e l s  o f  in te l l ig e n c e  may be re jec te d  w ith  a high  

degree o f  confidence.

The d u ll  group and d u ll in d iv id u a l com petition d if feren ce  

f a i l  somewhat o f  s ig n ifica n ce  a t the f iv e  per cent l e v e l .  That i s  

w ith n in eteen  degrees o f  freedom, a £  o f  such a magnitude would have 

been obtained by chance alone f iv e  tim es in  every hundred tim es.

The outstanding fin d in g  i s  th e  greater d if feren ce  between 

the two forme o f  m otivation at the superior I .  $* l e v e l • Although
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group com petition produced more improvement a t a l l  l e v e l s ,  the d ifferen ce  

i s  e s p e c ia l ly  marked a t the h igh er I .  %. l e v e l .
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CHAFES! VI 

AGE AM) SEX DIFIERENCES

In Chapter ¥  the r e la t io n sh ip  o f  l e v e l s  o f  in te l l ig e n c e  to  

t o t a l  improvement scores was d iscu ssed . The p o in t now i s  ra ised  as 

to  the r e la t io n sh ip  o f  age and sex  d ifferen ces  to t o t a l  improvement 

sco r e s .

D ifferen ces  in  Improvement According to  Sex 

The 460 p u p ils  engaged in  in d iv id u a l com petition comprised 

232 hoys and 237 g i r l s  from twenty sch o o ls . Tables XXDC and X2X 

show th e t o t a l  improvement for each school for each sex  under both  

forms o f com petition . The group com petition sample included 261 boys 

and 245 g ir l s  from twenty schools#

Mean Improvement According to  S ex .-  When each form o f  com­

p e t it io n  i s  broken in to  two groups according to  sex , th e mean and 

standard error o f  th e  mean were computed for each subgroup by the 

same sm all sample procedure. These r e s u lt s  are shown in  T ables XHX 

and XXXII. With in d iv id u a l com petition , the mean improvement o f  the  

g i r l s  was 90 .17 , the mean improvement o f  the boys was 8 5 .7 6 . The 

d ifferen ce  o f  4 .4 0  has a  standard error o f  19 .60 , and w ith  n ineteen  

degrees o f  freedom the value of t_ i s  #224. The d if feren ce  f a i l s  con­

sid erab ly  o f  s ig n ifica n ce  a t even th e f iv e  per cent l e v e l ,  th at i s ,  

th e p rob ab ility  th at a t  o f  such a magnitude would occur by chance 

alone i s  more than f iv e  tim es in  every hundred.
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TABLE XXIX

TOTAL IMPROVEMENT MADE BY EACH SEX IN THE 
SCHOOLS UNDER INDIVIDUAL COMPETITION

Schools Boys
Improvement

Number o f  
B o y s

G ir ls
Improvement

Number of  
G irls

Battleground 9 4 4 22 1 1 1 8 20
Longloia 8 4 6 1 6 1 3 6 2 22
Ford 1 1 7 5 1 7 91® 15
Oakland 1 3 6 3 12 14 6 9 13
Dayton 644 1 0 775 1 ®
SouthsIda 13 3 8 13 14 3 6 15
Lincoln 568 8 4 53 5
Montgomery 8 66 8 82® 5
Chalmers 605 7 506 7
E lston 2 97 4 4 4 2 5
North Central 74® 9 31 9 4
Lake View 1 4 1 9 13 1 4 5 7 10
O tterbein 613 11 875 11
Washington 2 8 0 10 4 8 5 16
Centennial 34 5 12 646 1 5
Jackson 1 9 6 5 1 8 1 4
Ronney 32® 5 4 9 8 7
Fowler 647 9 1275 1 7
Fenton 5947 31 5705 27
Oxford 7 4 6 1 ® 6 37 9

T otal 1 9 8 9 7 2 32
, _ a 2 6 S L ................. 237
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TABLE XXX

TOTAL IMPROVEMENT MALE BY EACH SEX IH TIE 
SCHOOLS UNDER OROUP COMPETITION

Schools Boys
Improvement

Number of 
Boys

Girls
Improvement

Number of 
Girls

Mace 2337 15 744 5
Wingate 1102 7 342 6
Darlington 2455 13 2127 10
Walnut 1559 8 1438 6
Youngs Chapel 363 2 2231 9
Highland 4413 16 4346 15
Whitesyille 2383 8 878 3
Horace Mann 1212 8 2317 14
Lincoln 1428 3 118^ 6
Oakland 2687 20 2781 14
Tippeeanoe 2386 15 2317 13
Wea 1668 10 720 4
Tuttle 2905 14 1422 13
Mills 3854 18 4405 16
Linnwood 1817 9 3234 21
Morton 9880 33 7505 27
Willson 3835 17 4196 18
Klondike 2559 13 3769 13
Dayton 1059 10 1630 9
Longlois 2829 17 3564 23

Total 52741 261 .......51651____ ....J& L .
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table y y y t

DEFERENCES 21 MEAN BiHOinNf BETWEEN SEXES; 
UDIYIDBiL COMPETITION

Mean 1 S *B*m2 t S ig n ifica n ce
L evel

G ir ls 90.1? 237 242.65 15.60 5.780 1 per cent

Boys 85.76 232 138.78 11.80 7.208 1 per cen t

Differ©no® be­
tween g ir l s  
ant boy® 4 .40 5 381.43 19.60 .224 8 per cent

TABLE XXXII

DUTEHEHGES IH MEAN IMPROVEMENT BETWEEN SUES,* 
GROUP COMPETITION

Mean 1 S .I  . _ 
M2

S *E .
M

t S ig n ifica n ce
L evel

G ir ls 210.82 245 164.07 18.80 16 .4? 1 per cent

Boys 202.07 281 411 .74 20.30 9.954 1 per cent

D ifferen ce  be­
tween g i r l s  
an t b oys 8.75 10 576.41 24.00 .360 80 per cent
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The corresponding data for  group com petition are: mean 

improvement of the g i r l s ,  210.82? mean improvement o f  th e  hoys, 202 .07 . 

With an estim ated  standard error o f  th e  d ifferen ce  o f  8 .7 5 , th e value o f  

t, ia  .360 , lik e w ise  not s ig n if ic a n t .  T herefore, under both conditions  

o f  in d iv id u a l com petition and group com petition, th e hypothesis th a t  

there i s  a r e a l d ifferen ce  in the amount o f  improvement made between 

boys and g i r l s  cannot be accepted , sin ce the d iffe re n c e , although in  

favor o f  the g i r l s  in  both c a se s , was not great enough to  be s t a t i s t i ­

c a l ly  s ig n if ic a n t .

Amount o f  D ifferen ce  In Improvement Scores Made by Boys and 

G ir ls . -  The d if fe re n c e s  between the boys and g i r l s  are o f  sm all 

magnitude compared w ith  the other d iffe re n c e s  th a t have been considered . 

The d ifferen ce  i s  about fou r per cent in  each c a se . Of whatever 

importance t h is  may be to  d if f e r e n t ia l  psychology, i t  i s  no great 

fa c to r  i a  the present stud y . The g i r l s  show a s l ig h t ly  greater margin 

in  the su p er iority  o f  group com petition over in d iv id u a l a s  may be seen  

in  Table m i l l .

D ifferen ces  in  Improvement According to  Age

This study can shed but l i t t l e  l ig h t  upon the g en esis  o f  the 

e ffe c t iv e n e s s  o f  group com petition, s in ce  the age range involved i s  

rather sm all, and i s  a sso c ia ted  w ith  in te l l ig e n c e  d if fe r e n c e s . A ll  

groups were s ix th  grade c la s s e s ,  and th e  ages vary r e la t iv e ly  l i t t l e • 

Furthermore, th ere i s  a strong tendency for age and I .  Q. to  have a
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strong n egative co rre la tio n  in  a g iven  school grade. I t  i s  reported  
1

fcy Termer that th e sim plest way t o  s e le c t  the b r ig h test  p u p il In  

th e c la s s  i s  to s e le c t  the youngest, and th a t such, a s e le c t io n  1*

TABLE XXXIII

BIIFERENCES BETWEEN GROUP COMPETITION AND 
INDIVIDUAL COMPETITION FOR EACH SEX

D ifferen ce  between 
Means o f  Group and 

Individual 
Competition

S , E . o f  
D ifference

t S ig n ifica n ce
L evel

G ir ls 120,68 20.20 5 .973 1 per cent

Boys 110.31 23.50 4.949 1 per cent

ju s t  as accurate as the teach er’ s  own Independent s e le c t io n  o f  the  

b r ig h test  ch ild  or p o ss ib ly  more so* The reason i s  q u ite  apparent; 

the demands o f  a given school grade le v e l  o f work are met In 

general by the mental age corresponding to th e  ty p ic a l age o f th e  

p u p ils  in  th a t grade. I f  a younger ch ild  can hold  h i s  own, most 

probably h is  mental age i s  above h is  chronolog ica l age, and h i s  1* Q. 

i s  h igh . The same reasoning a p p lies  to  th e  retarded c h ild , though 

l e s s  co g en tly , s in ce  i l l n e s s ,  moving from school to  sch o o l, e t c . ,  

ca® retard  even the c h ild  w ith somewhat superior I .  Q.

1
Lewis ffi. Terman, G enetic S tu d ies o f  Genius, V o l. I , pp. 

190-193, Stanford U n iv ersity , C a lifo rn ia ; Stanford U n iv ersity  
P ress , 1925.
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At any r a te , i t  may be assumed th at th e  younger ch ildren  

have th e  higher I* Q.; and, u n less  th ere i s  a  strong tendenoy fo r  

improvement to  increase w ith  age, th e  younger ch ild ren  may he expected  

to  show th e  greater improvement and th e  grea ter  advantage o f  group 

com petition .

Mean Improvements According to Age. -  Table 22X17 shows 

the mean improvema n ts  for the th ree age groups w ith in d iv id u a l com­

p e t it io n . These are 105 .49 , 78 .93 , and 53.43 for  the e lev en , tw elve  

and th ir teen  year o ld s , r e sp e c t iv e ly . The school by school date are

TABLE XXXIF

m m  improvement or three age groups; 
nrom soAL com petition

Age Group Mean H 8 *R. *

n r
S J .

M
t S ig n ifica n ce

Level

11 105.49 257 424.69 20 .60 5 .121 1 per cent

12 78.93 118 99 .75 10.00 7.894 1 per cent

13 52.43 97 62.35 7.90 6 .637 1 per cent

shown in  Tables XXX7 and XXXVI. The few children younger than eleven  

years were included under age e lev en , and the few o ld er  than th ir tee n  

were included under age th ir te e n . E vidently  the younger ch ild ren , 

for  whatever reason, improved more than the o ld er  ones. I t  i s  

in te r e s t in g  to  compare th ese  three age improvements w ith th ose  fo r  the  

th ree I* l e v e l s ,  118*63 , 8 5 .80 , and 59.20 fo r  the su perior, average,
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TABLE XXX?

AMOUNT OF IMPROVEMENT MADE AT THREE AGE LEVELS 
UNDER INDIVIDUAL COMPETITION

School
Total Imp, 
of 11 year 
Olds

No.
Total Imp. 
of 12 year 
Olds

No.
Total Imp. 
of 13 year 

Olds
No.

Battleground 1050 17 619 12 393 13
Longlois 1837 27 125 4 246 7
Ford 1219 18 440 7 426 7
Oakland 2253 17 325 4 254 4
Dayton 862 9 456 7 101 4
Southside 1808 17 688 7 278 4
Lincoln 222 3 439 5 360 5
Montgomery 236 2 1141 8 309 3
Chalmers 525 5 458 6 128 3
Elston 224 3 281 3 234 3
North Central 332 3 402 4 333 6
Lake View 2136 16 306 2 434 5
Otterbeln 612 7 633 10 243 5
Washington 615 19 88 5 62 2
Centennial 714 11 275 9 2 7
Jackson 248 4 79 2 50 3
Romney 528 5 194 3 96 4
Fowler 1297 15 509 7 116 4
Fenton 9489 46 1395 7 768 5
Oxford 905 13 225 3 253 3

Total 27112 257 9078 115 5086 97
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TABLE XXXVI

AMOUNT OF IMPROVEMENT MALE AT THREE AGE LEVELS 
UNDER GROUP COMPETITION

School
Total lap* 
of 11 year 
Olds

No,
Total lap* 
of 12 year 
Olds

No,
Total lap, 
of 13 year 
Olds

No.

Mace 144-0 10 1009 7 632 3
Wingate 1143 9 550 3 251 1
Darlington 2469 12 152® 6 593 5
Walnut 1566 6 1001 5 430 3
Youngs Chapel 2050 8 370 2 174 1
Highland 4934 14 2567 10 1258 7
Whitesville 1599 5 969 3 703 3
Horace Mann 139® 7 1163 8 963 7
Lincoln 1060 4 841 4 712 6
Oakland 4092 22 744 9 632 3
Tippecanoe 327® 16 1059 8 366 4
Wea 1263 4 863 5 262 5
Tuttle 3289 16 784 5 254 6
Mills 7033 24 997 6 229 4
Linnwood 4449 24 299 3 303 3
Morton 14823 50 1952 7 61© 3
Willson 6355 24 1407 8 269 3
Klondike 4997 17 1101 5 230 4
Dayton 2025 10 637 7 27 2
Longlois 6020 32 262 4 111 4

Total 75283. 314 20095 115 _ 9257 77

Mean 239.75 . m j i ........................... 120.22
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and d u ll  as shown in  Table X I. The I*  $ .  subgroups showed higher  

improvements a t  a l l  th ree l e v e l s .  However, th e age subgroups do not 

have anything l ik e  equal frequencies; the N’s are 25?, 115, and 9? 

for  the e lev en , tw elve, and th ir te e n  year o ld s , r e sp ec tiv e ly *

S im ilar r e s u lt s  are obtained with group com petition . Table 

22QCVTI shows th a t the mean improvements are 239.65 , 174.73 , and 120.22  

fo r  the e lev en , tw elve and th ir te e n  year o ld s , r e sp e c t iv e ly , w ith  

N’s o f  314, 115, and 77. The corresponding I* Q. subgroup mean 

improvements are 317*50, 169*30, and 102.4? as prev iou sly  shown in  

Table X III . m  t h is  ease the r e la t io n sh ip  between I .  and improve­

ment and between age and improvement seems to  be much l e s s .  Although 

th e th ir teen  year o ld s  number only 77 and the low I .  Q. subgroup 

numbers 145, th e mean improvement o f  the th ir te e n  year o ld s  i s  120.22  

a s  compared w ith  102.47 fo r  th e  low I .  $ . subgroup. Although t h i s

TABLE X X m i

MEAN IMPROVEMENT OF 'T’WffBnc AGE GROUPS; 
GROUP COMPETITION

Age Group Mean N S.E .^2 t S ig n ifica n ce
Level

11 239.75 314 173.86 13 .20 18.163 1 per oent

12 174.73 115 179.33 13 .40 13.040 I  per cent

13 120.22 77 81.02 9.00 13 .358 1 per cent
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i s  hardly enough art dan ee to warrant a conciliators., the discrepancy  

su ggests the p o s s ib i l i t y  th a t th ere i s  a  tendency fo r  th e  o lder  

p u p ils  o f  th e  same I .  $ .  t o  improve more under group com petition  

than the younger on es .

Amount o f  D ifferen ce  in  Mean Improvement Scores o f Three 

Age Groups*-  I f  the d ifferen ces  between th e  mean improvements a t  

th ese  various age le v e l s  are evaluated  w ith  the t. t e s t  employed in  

the previous comparison th e  d iffe re n c e s  between the eleven  and 

tw elve year o ld s  under in d iv id u a l com petition are not s t a t i s t i c a l l y  

s ig n if ic a n t .  The d if fe re n c e s  between the tw elve and th ir teen  year 

o ld s  and between th e  e leven  and th ir tee n  year o ld s  are lik ew ise  not 

s ig n if ic a n t .  Therefore, the hypothesis th a t there are r e a l d if fe r ­

ences between th e  three age groups under the in d iv id u a l com petition  

con d ition  cannot be accepted , s in ce  th e  d ifferen ces  are not great 

enough to  be s t a t i s t i c a l l y  s ig n if ic a n t .

It must be remembered that since it is not known that 
this technique is strietly appropriate for situations of this type, 

these results cannot be held to be wholly conclusive.
Sim ilar data fo r  group com petition are shown in  Table XXXIX. 

In t h is  case , however, a l l  three d if fe r e n c e s  are s ig n if ic a n t  at th e  

one per cent l e v e l . That i s ,  the chances th at t*a  o f  such a magni­

tude, 3 .459 , 7 .471 , and 3 .386 , would have been obtained by chance 

alone i s  l e s s  than once in  every hundred tim es. Furthermore, th e  

hypothesis th at th ere  are no r e a l  d iffe re n c e s  between the th ree age 

groups under group com petition can be r e je c te d .
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TABES XXXVIII

d iffe r e n c e s  i s  mm improvement between th em  u se  groups;
INDIVIDUAL COMPETITION

Groups Compared D ifferen ce  
Between Means

S .E . o f
D ifferen ce

t S ig n ifica n ce
Level

11 and IS 26 .33 22.90 1.160 30 per cent

11 and 13 5 3 .OS 22.10 2.401 5 per cent

IS and 19 26.50 12 .70 2 .070 10 per cent

table n m

DIFFERENCES IS MEAN IMPROVEMENT BETWEEN THREE AGE GROUPS; 
GROUP COMPETITION

Groups Compared D ifferen ce  
Between Means

SAE. o f  
D ifferen ce

t S ig n ifica n ce
Level

11 and 12 65.020 13.@00 3.459 1 per cent

11 and 13 119.530 16.000 7 *471 1 per cent

12 and 13 54.510 16 *100 3.306 1 per cent

The d if fe re n c e s  between group and in d iv id u a l com petition a t  

each age l e v e l ,  shown in  Table XL, are a l l  s ig n if ic a n t  a t  the one per 

cant l e v e l .  Therefore, th e  h yp oth esis th at th ere i s  no read d ifferen ce  

between the th ree age group* under condition* o f  in d iv id u a l com petition  

and group com petition can be r e je c te d . Furthermore, the d if feren ces  

are a l l  in  favor o f  group com petition .
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TABLE XL

SIGNISTCMCE OF DUFEEMCES IN IMPROVEMENT BST®BW 
GROUP AND INDimJUAL OOMPETITTOH 

AT thrto ansc L E tlts

Age L evel D ifferen ce  in  Means 
Between Grot® and 

Individual
Competition

SJS. o f  
D ifferen ce

t S ig n ifica n ce
Level

11 134.36 24.50 5.480 1 per cent

12 95.79 16 .70 5,736 1 per cent

13 67.79 12.00 5.649 1 per cent

Summary

fHa qu estion  which th is  chapter attempted to  answer was the  

r e la t io n sh ip  o f age and sex  d iffe re n c e s  to the to ta l  improvement scares  

o f boys and g ir l s  in  doing arith m etic  ad d ition  under the m otives o f  

in d iv id u a l com petition or group com petition .

The 469 p u p ils  engaged in  in d iv id u a l com petition comprised 

S3® boys and 83? g i r l s  from twenty sch o o ls . The group com petition  

sample included 261 boys and 245 g i r l s  from twenty sch o o ls .

For in d iv id u a l co n ^ etitio n , the mean inqarovemsnt o f  th e  

g ir l s  was 9 0 .1 7 . The mean inprovement of the boys was 85*78. The 

d ifferen ce  o f  4 .4 0  was not s t a t i s t i c a l l y  s ig n if ic a n t .  With a standard 

error o f  1 9 .6 0 , and n in eteen  degrees o f  freedom, the value o f  t_, was 

.224 . A t  o f  such a magnitude would have been obtained by chance 

alone more than f iv e  tim es in  every hundred tim es.
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fo r  group com petition, th e  mean improvement of th e  g ir ls  

was 210.08 and o f the hoys 2 0 2 .0 7 . The d ifferen ce  la  the improvement 

between boys and g i r l s  under group com petition was 8 .7 5 , lik ew ise  not 

s t a t i s t i c a l l y  s ig n if ic a n t . With n in eteen  degrees o f freedom and an 

estim ated standard error o f  8 4 .0 0 , th e  value o f  t  was .3 6 0 . k  t, 

o f  such a magnitude would have been obtained by chanee alone more than 

f iv e  tim es in  every hundred tim es . Compared w ith  the magnitude o f  

, th e d iffe re n c e s  evidenced between I* Q. groups, th ese  d if feren ces  are  

low . However, even though thee s t a t i s t i c a l  s ig n if ic a n c e  i s  low, the 

fa c t  remains th a t the g ir ls  improve a t r i f l e  more than th e  boys w ith  

both forms o f  m otivation; the d ifferen ce  i s  about four per cent in  

each c a se . The g ir l s  show a s l ig h t ly  greater margin in  th e  su p er io rity  

o f  group com petition over in d iv id u a l com petition .

This study shed but l i t t l e  l ig h t  upon the g en esis  o f  th e  

e ffe c t iv e n e s s  o f  group com petition , s in ce  th e age range was sm all 

and a l l  the p u p ils  came from th e  s ix th  grade.

Under in d iv id u a l com petition , th e  mean improvements fo r  the 

three age groups were 105 .49 , 78 .93 , and 52.43 for the e lev en , tw elve  

and th ir tee n  year o ld s , r e s p e c t iv e ly .

Under group com petition the mean improvements were 239 .75 , 

174 .73 , and 120.22 for  the e lev en , tw elve and th ir tee n  year o ld s , 

r e s p e c t iv e ly .

In g en era l, i t  may be s ta te d  th a t , under both forms o f  

com petition , th e g i r l s  improved somewhat more than d id  the boys, but
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th a t th e d ifferen ce  was not s t a t i s t i c  a l ly  s ig n if ic a n t .  With regard  

to  age, th e  younger p u p ils  improved more than did th e o ld er  ones? 

however, s in ce  the younger p u p ils  were a lso  th e  b righ ter  p u p ila , no 

v a lid  con clu sion s can he dram . The d iffe re n c e s  between the e lev en , 

tw elve and th ir tee n  year o ld s  under both  m otives were s t a t i s t i c a l l y  

s ig n if ic a n t .
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CEAPTER Y U  
SUMMARY AND XRTE3RPHETATIGH 
flte Experimental Procedure

The problem o f  t h i s  study was to determine the r e la t iv e  

e f fe c t iv e n e s s  o f  in d iv id u a l com petition and group com petition as  

m otivation al fa c to r s  in  modifying: th e  achievement o f  s ix th  grade 

hoys and g ir l s  la  doing arithm etic ad d ition . T h is was studied by 

an experiment Involv ing the s e le c t in g  o f two samples, each contain ­

ing twenty s ix th  grade c la s s e s  taken one each from twenty d iffe re n t  

sch o o ls . A fter th e schools were s e le c te d , the su b jec ts  were 

given a p r e - te s t  c o n s is t in g  o f  f iv e  minutes o f  ad d ition  problems to  

determine th e ir  i n i t i a l  a b i l i ty  to  do a d d itio n . At the end o f the  

p r e - te s t ,  the su b jec ts  were given  a five-m inute ad d ition  t e s t  on 

each o f  f iv e  su ccessive  days to  determine th e change over the pre­

v io u s  sco r e s . A measure was taken of th e  number o f problems 

answered c o rr e c tly  fo r  eadh p u p il on the p r e -te s t  and on each sub­

sequent t e s t .  Hie scare for each of the f iv e  days was recorded as 

th e  improvement o f  th a t day over th e previous on e . The Improvements, 

e ith e r  p o s it iv e  or n eg a tiv e , for the f iv e  days were added to  g iv e  a 

t o t a l  improvement score fo r  each p u p il .

The pu p ils in  th e one sample o f  twenty sch ools were m otivated  

by Ind iv idual com petition . T h is in volved  p ostin g  th e  score fo r  each  

p u p il in  a given c la s s  each day and o ffe r in g  a p r ize  fo r  th e  h igh est

118
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in d iv id u a l to t a l  improvement. Since i t  was improvement and not 

gross scores th a t was th e b a s is  o f  the com petition, th e  students  

scor in g  low in  the p r e -te s t  presumably had as much opportunity to  

win as the h igh -scoring  ones.

The p u p ils  in  the other sample were m otivated by group 

com petition . The Id e n tify  o f  th e  in d iv id u a l p u p ils  was submerged 

in to  the group. The e n tir e  c la s s  competed w ith  same other c la s s  

for  a group p r ise  on the b a s is  o f  group Improvement.

There were 506 p u p ils  in  th e  twenty schools under giro up 

com petition and 460 p u p ils  in  the twenty sch ools tinder ind ividual 

com petition .

The twenty sehool means were taken as the s t a t i s t i c a l  u n its  

in  tr e a tin g  th e  data, and the s ig n ifica n ce  o f  th e  improvements and 

the d if fe r e n c e s  in  improvement were computed by th e sm all sample 

technique, considering the sample to be made up o f  twenty u n it s .  

Student’s  t  t e s t  o f  s ig n if ic a n c e  was employed to  t e s t  th e s t a t i s t i c a l  

s ig n if ic a n c e  o f  the mean improvement scores and th e  d if feren ces  

between obtained means.

Summary o f  Experimental F indings

1 .  I t  was found th at s ig n if ic a n t  improvement occurred w ith  

both forms o f m otivation  and w ith in  a l l  I .  age, and sex , sub­

groups in  each saiqple.

E. However, the improvement w ith group com petition was much
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grea ter  than w ith in d iv id u a l com petition , and th e  d iffe re n c e  was 

s t a t i s t i c a l l y  s ig n if ic a n t*

3 . I t  was a lso  found th a t fo r  a l l  comparable subgroups, the  

group com petition p u p ils  improved s ig n if ic a n t ly  more than the  

corresponding subgroup o f  p u p ils  w ith  in d iv id u a l com petition*

4 .  With both forma o f  m otiva tion , th e p u p ils  o f  higher I .  Q* 

improved more than those o f  lower I* Q.

5 .  © lie  was tru e when the p u p ils  were divided in to  th ree  

f a ir ly  egual c la s s e s  o f  I .  Q. and when extreme groups were iso la te d  

on the high and low I*  Q* ends*

S . The su p er io r ity  o f  group com petition was e s p e c ia l ly  marked 

w ith  th e high I* Q* p u p ils , although not r e s tr ic te d  to  them.

? . With in d iv id u a l com petition , there was more v a r ia b il i ty  in  

th e sch ool means for d u ll ch ild ren  than in  the school means fo r  

superior children*

8 * With group com petition the s itu a t io n  was reversed . That 

i s ,  th ere  was more v a r ia b il ity  in  the sch ool means fo r  superior 

ch ild ren  than in  the seh ool means fo r  d u ll ch ildren*

9 . The I  t e s t  o f  th e  variance r a tio  showed the d iffe re n c e s  

in  v a r ia b il i t y  between superior and d u ll subgroups to  be s ig n if ic a n t  

in  each c a se .

1 0 . The course of d a ily  improvement showed a s l ig h t  downward 

trend in  a l l  I*  Q. subgroups fo r  both Individual and group com petition , 

except the superior I .  Q. p u p ils  who were m otivated by group com petition .
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11* flier© was evidence o f  i n i t i a l  surge ant, in  the case o f  

group com petition , a  marked end-spurt«

1 2 . The d is tr ib u tio n  o f  improvements fo r  in d iv id u al com petition  

appeared f a ir ly  normal*

15* The d is tr ib u tio n  o f  improvements fo r  grot® com petition  

appeared almost rectan gu lar .

14 . In both forms o f  com petition , the g i r l s  improved a  l i t t l e  

more than the boys. The d ifferen ce  was not s t a t i s t i c a l l y  s ig n if ic a n t .

1 5 . The younger p u p ils  improved s ig n if ic a n t ly  more than th e  

o ld er  p u p ils . When d iv ided  in to  th ose th a t were tw elve years o f  

age and th ose th a t were o ld er  and younger than tw elve, the youngest 

group improved s ig n if ic a n t ly  more than the o ld e s t .

In terp reta tio n  o f  Experimental Findings

In  in terp re ta tio n , i t  must be remembered th a t a very complex 

in terp la y  o f  causal fa c to r s  may he m anifested , in  a  r e s tr ic te d  

s itu a t io n , by a very simple concomitant v a r ia tio n  o f  two observed  

fa c to r s;  end an attempt to analyze back to  th e  b a s ic  causes i s  

fraught w ith danger. T his danger i s  e s p e c ia l ly  ser io u s  when such a 

s e n s it iv e  v a r ia b le  a s  m otivation  i s  in volved , because o f  the pu pil 

a tt itu d in a l fa c to r s  involved .

P o ss ib le  G eneralization  on the B a sis  o f  th e  A vailab le  D ata .-  

Perhaps the f i r s t  q u estion  in  the eva lu ation  o f  the fin d in g s  i s  th e  

range o f  g en era liza tio n  p o s s ib le . Qrot® con ® etitio»  has been found 

to  be g r ea tly  superior to in d iv id u a l com petition under th e  conditions
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o f  t h i s  experim ent. To what degree can t h is  r e la t io n sh ip  he 

affirm ed l a  general? Several s o r ts  o f  <iueationa a r is e .  la  the 

f i r s t  p la a e , the term "group" I s  rather broad; oae should h e s ita te  

to  s ta te  th at com petition in  terms o f  any group would be more 

e f f e c t iv e  than in d iv id u a l com petition , s in ce  th e  un ity  th a t makes a 

group may vary g rea tly  in  sev era l dim ensions. Groups d if fe r  in  th e  

range o f  a e t iv i t i e s  in teg ra ted . A group may be organized to  per­

form one s p e c if ic  function  on very few o cca s io n s , such as  a student 

cou n cil group on school a e t i v i t i e s .  At the oth er extreme, th ere  

are groups whose b a s is  o f  in teg ra tio n  i s  almost as broad as l i f e  

I t s e l f ,  such a s  the f o a i ly .  Although one would n o t w ish to  say th at  

th e  e f fe c t iv e n e s s  o f  group com petition i s  r e s tr ic te d  to  th o se  a c t iv i ­

t i e s  w ith in  the s p e c if ic  scope o f  th e  group, i t  i s  true th a t a  

d e f in it e ly  academic fu nction  in  an academic group was measured.

In tegra tin g  fo r c e s  in  the Group.-  Groups a ls o  d if f e r  in  the 

in te n s ity  o f  th e  in teg ra tio n  in vo lved . Some organ ization s imply very  

high degrees o f  lo y a lty  w ith  p o s s ib i l i t i e s  o f  high p o te n t ia ls  o f  

m otivation; more o ften  the in te g r a tio n  i s  more ca su a l, as in  a 

school c lu b . In t h i s  dimension e s p e c ia lly , one i s  d ea lin g  not on ly  

w ith generic d iffe re n c e s  but w ith  s p e c if ic  in d iv id u a l d ifferen ces*

Two groups o f  th e  same hind may d if f e r  w id ely  in  th e  degree to  which 

members id e n t ify  them selves w ith  th e  common cause. In t h is  ca se , i t  

i s  commonly conceded th a t "school s p ir it"  v a r ie s  over a wide range 

from one sehool to  another* Moreover, th e  fa c to r s  which determine
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th e In te n s ity  o f  the lo y a lty  to  the seh ool are q u ite  m u ltip lex . One 

o f  the most important fa c to r s  i s  th e leadersh ip  personnel involved .

Jh the elementary sch o o ls , the p erso n a lity  o f  th e  teacher i s  a 

dominating fa c to r . She can, in  g en era l, a ttr a c t  or rep e l the pu p ils  

with referen ce to the classroom  s itu a t io n ; and sometimes the "for" 

or "against" a tt itu d e s  thus aroused may be gen eralized  to  include a l l  

o f  s o c ie ty . I f  the classroom  teacher arouses on ly  n egative response 

ten d en cies , one would expect morale to be low; and, in  such a ca se , 

in d iv id u a l com petition might be more e f fe c t iv e  than group com petition . 

I f  the teacher i s  rather poor, a  q u ite  compact "opposition" group 

may be organized w ith  f a ir ly  h igh  m orale, but i t  i s  doubtful i f  such 

morale would be a v a ila b le  as a m otivating  fa c to r  in  a s itu a t io n  such 

as t h i s .

The emphasis above does not mean th at "school s p ir it"  emanates 

from the teacher o p  p rin c ip a l w ithout a causal b a s is ;  i t  merely  

means th a t there are large  in d iv id u a l d if fe re n c e s  in  th e  degree to  whidi 

teachers employ and value the techniques which produce "school 

s p ir i t ."  Morale, l ik e  any other p sy ch o lo g ica l response-tendenoy, 

i s  the d e f in ite  r e s u lt s  o f  i t s  causes, and can be produced as w e ll 

as arithm etic  s k i l l s  or any other m odifiable rea c tio n . The d ifferen ce  

i s  prim arily  one o f  standard ization  o f  curriculum and pedagogical 

procedures in  the r e la t iv e ly  simple case o f  s p e c if ic  s k i l l  as aga in st  

the unsystem atized and ch aotic  treatm ent o f  a tt itu d e  form ation.
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R elationsh ip  o f  the In teg ra tiv e  Group Factor tb  th e  S t a t is ­

t i c a l  TeehnictuQ Employed.-  I t  i s  p r e c ise ly  because th ere may w e ll  

be group d iffe re n c e s  in  "school sp ir it"  and a tt itu d e s  o f  classroom  

u n ity  th a t the use o f the sm all sample technique i s  im perative here. 

Suppose, fo r  example, th a t one in v e s t ig a to r  stud ied  th is  qu estion  

w ith  severa l hundred p u p ils  from a sch ool w ith  extrem ely low " esp rit  

de corps."  He might w a ll conclude th a t th e  e f fe c t iv e n e s s  o f  group 

Competition was equal to or even l e s s  than th a t o f  in d iv id u a l competi­

t io n .  E ls  standard error formula would assure him th a t h is  r e s u lt s  

were n ot due to  "sampling error,"  and a s  a r e s u lt ,  he might g en era lize  

h is  fin d in gs to  a l l  school p u p ils . Another in v e stig a to r  might make 

a  sim ila r  study in  a sch ool where group lo y a lty  was exceed ingly  h igh , 

and obtain  d ia m etr ica lly  opposite r e s u lt s ,  l ik e -w ise  w ith  high  

s t a t i s t i c a l  s ig n if ic a n c e . O bviously, each one i s  samplihg but one 

va lu e o f  group m orale.

The Schools Comprising th e Experimental Samples.-  The present 

study included fo r ty  d if fe r e n t sch o o ls , twenty in  each sample. Prac­

t i c a l  consid eration s would allow  sampling w ith in  on ly  a f a ir  s ized  

geographic area, and to  th e  ex ten t th at t h i s  area d if f e r s  in  general 

from the r e s t  o f th e  un iverse, the gen era liza tio n  o f  th e  r e s u lt s  

must be r e s tr ic te d . T h is, o f  course, i s  a lim ita t io n  on any study 

and i s  p a r tic u la r ly  important in  s o c ia l  s tu d ie s . However, th e  s iz e  

o f  th e  c la s s e s  included here covers a rather wide range o f  from 9 

to  60 p u p ils . Both rural and urban sch ools were inclu ded .
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P u p ils  Comprising the Sam ples.-  The su b jec ts  in  t h is  ex p er i­

ment were m ostly p re-a d o lescen t. The p o s s ib i l i t y  e x i s t s  th a t h ig i  

school and c o lle g e  students might show qu ite  d if fe r e n t r e s u l t s .

The n egative r e la t io n  between age and e ffe c t iv e n e s s  o f  group compe­

t i t i o n  should not be taken, however, as an in d ica tio n  th a t the growth 

trend i s  away from cooperation . I t  may be th at such i s  the c a se , 

but the r e s u lt s  here would seem to be more d ir e c t ly  concerned with  

I .  <%. than w ith age as such.

R elationsh ip  o f  I n te llig e n c e  to Improvement. -  The decided  

r e la t io n sh ip  o f  I .  Q. to  improvement, and e sp e c ia lly  th e  fa c t  th a t  

the su p er io r ity  o f  group com petition i s  e sp e c ia lly  marked fo r  the 

higher I .  Q. l e v e l s , makes the ro le  o f  I .  Q. im portant. An in te r ­

p re ta tio n  o f  t h i s  r e la t io n sh ip  must be ca u tiou sly  guarded against  

confusing co rre la tio n  with cau sa tion . The fa c t  th a t in  t h is  s ix th  

grade sample the ch ild ren  o f  h igher I .  Q. are more responsive to  

group com petition does not mean th a t I .  Q,. per se i s  th e determining 

fa c to r . I t  has p rev iou sly  been d iscussed  whether or n o t greater  

mental m aturity , w ith presumably higher cap acity  to  rea c t to more 

complex stim u li and p o ss ib ly  to  appreciate more su b tle  in c e n tiv e s ,  

i s  the causal elem ent, or  what her th e very d isp a r ity  between mental 

age and chronological age i t s e l f  m y  be a ssoc ia ted  w ith  a tt itu d in a l  

c o n s te lla t io n s  o f  importance fo r  th is  study. Although, from la ck  

o f  s u f f ic ie n t  evidence on the a tt itu d e s  o f ch ildren  o f  d if fe r e n t  

I .  Q.*s and the same mental age and children o f  d if fe r e n t  I .  Qj.’a 

and th e same ch ronolog ica l age, the d iscu ssion  must be somewhat
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sp e cu la tiv e , the fa c t  remains th a t the c h ild  o f  h igher I .  Q. i s  

probably more su ccessfu l in  academic work* Children o f  the same 

I .  %. and d if fe r e n t  mental ages would presumably be eq u a lly  su ccess­

f u l  a t  d if fe r e n t grade l e v e l s .  I f  th e  ch ild  o f  h igher I* Q» i s ,  

and always has been* in  a s itu a t io n  where h is  e f f o r t s  have been 

su c ce ssfu l and where the school s itu a t io n  has tended to  produce 

g r a t if ic a t io n  o f  b a s ic  p erso n a lity  needs such a s  s o c ia l  approval, 

i t  i s  p la u sib le  to  advance the h yp othesis th at h is  a tt itu d e  toward 

th e  seh ool in  general and the c la s s  in  p articu lar  w i l l  be a favorable 

one, conducive to  lo y a lty  and conducive to  the arousal o f  enthusiasm  

and cooperation . A. p u p il should c e r ta in ly  be more ready to id e n tify  

h im se lf w ith  a fr ie n d ly  agency than a h o s t i le  one, and the sharp 

r i s e  in  the e ffe c t iv e n e s s  o f  group com petition as  one g e ts  above the 

m an I* $*, as seen in  Figure 1 , page 64, would suggest the opera­

t io n  o f some d if fe r e n t ia t in g  fa c to r . Furthermore, i t  i s  « common­

p lace observation  th at confidence o f  su ccess  i s  h e lp fu l to  morale 

and enthusiasm (although there i s  the n eg a tiv e ly  m otivated morale 

o f desperation)*1 Although th e  brigh ter  c h i ld ’s su ccess has been 

h is  own and not the group’s ,  i t  i s  n o t im plausible th a t th e  a tt itu d e  

might carry over in to  th e  group com petition s itu a t io n . There might

1
H. A. Edgerton and E . A. lo o p s  in  W illard V alen tin e, Readings 

in  Experimental Psychology. "The C orrelation  o f  an I n te ll ig e n c e  Test 
and Three C r ite r ia  o f  S ch o la stic  S u ccess ,” p .  557. New York;
Harpers, 1951*
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simply toe a carry over of general anotional tone associated with 
such tasks as addition problems.

Possible Explanation for the Superior- Improvement of the 

Brighter Child*- Another factor may help account for the superior 
Improvement of the brighter child with tooth forms of incentive. The 

regression of achievement on intelligence is commonly a negatively 
accelerated curve. That is to say, the brighter child does not 
gain as much achievement over the average child an the dull one loses. 

This is usually interpreted as indicating more motivational pressure 

upon the average and dull child. With classes heterogeneous as to 
intelligence, the general norm is enforced upon all students alike, 
and the bright child has little difficulty in achieving the minimum 
essentials. Consequently, his pre-test performance may have been 

at a moderate motivational level, and his real potentialities realized 
only under special pressure. Since he has previously engaged in 

little high pressure practice, this effect might be spread out over 

the entire five day period. Mother influence perhap® associated 

with I* Q. is the accompanying cultural constellation. In general, 
the bright child is from a family of superior socio-economic status, 
higher education, etc. Again, the possibility presents itself that 

not I* Q. in itself or mental age in itself, but an associated 
variable is producing the effect. It happens that two of the schools 

in this study, one in the individual competition sample and one in the 

group, draw their pupils, to a large extent, from academic families.
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The improvements in both eases are very high, and especially so in 

the case of group competition;. The children who axe ia the high 

1. Q. group are from "good* homes, and very possibly are exposed to 

a more "idealistic" culture thaa the other children. Unfortunately 

for the analysis, these factors are usually found together, and it is 

difficult to isolate than experimentally.
Relationship of Pure Practice to Improvement.- The question 

may arise as to the extent to which pure practice has influenced the 

results. 2h the first place, the study was concerned primarily 

with the relative effectiveness of grotp and individual competition 
rather than their absolute effect. Since exactly the same practice 

took place in both methods, the higher effectiveness of group compe­

tition must be a motivational difference alone. Whatever the 

practice effect, if it were subtracted from both, the difference 

between the two forms of motivation would remain as it ie. The 
difference is so large that it would seem highly implausible to 
attribute it to possible variations in the practice effect. Further­

more, the great improvement with group competition came immediately, 
the first day the competition started. It is true that initial 

practice may be expected to yield large return, but the function 
studied here is hardly in its initial practice period; sixth graders 
axe presumed to have had considerable experience with addition 

problems.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



189

Perhaps too much emphasis has been placed on the limitations 
of the findings} the data hare, after all, established a superiority 
of group competition over individual competition with two samples 

each composed of twenty quite different schools, and in arithmetic, 
a quite typical function. It can be said that, with no undue or 
unusual program to build group loyalty, it was possible to utilize 

the cooperative spirit available in the classroom and attain results 

far superior to those of individual competition.

Indicated Motivational Problems for 
Future Educational Base arch

To a considerable extent, the value of an investigation 
lies in the problems it raises as well as those it settles. Accord­

ingly, some of the approaches to the problem, which, in the light of 

this study, might be illuminating are indicated below.

The entire resources available for this study were employed 
in determining the relative effectiveness of group and individual 

competition.
1. It would also be of interest to know the approximate 

absolute values of both individual competition and group competition, 

and this would necessitate a control group with the same practice 
with no especial motivation.

Z. Although the task employed here was well suited to its 

purpose, it would extend the range of applicability of the results
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If the experiment were duplicated with different tasks - very 

similar tasks, such as subtraction, multiplication, etc., and quite 
different tasks, both mental and motor.

3. The relative effectiveness of the two forms of 

competition should be tried over a wide range of grades ant ages, 

to determine if the relationship found in the sixth grade varies as 
one goes up or down the grades.

4* The high improvement in the schools with children 

from college instructors* families, suggests the advisability of 
measuring the socio-economic status of both children* s families and 
communities, especially the latter, to determine the relation to 
motivational sensitivity.

5. By means of an attitude scale, the verbal expressions 

of attitude toward competition., both group and individual, could be 
obtained and correlated with the actual reaction to the two situations. 

By means of a rating scale the social impression of individual com­
petitiveness and cooperat ive readiness could be obtained and used 
similarly.

6. With one long test and a previous pre-test, instead

of five daily tests, the effect of competition might be found, without 

the effect of praise and knowledge of results. Motivational complexes 
are difficult to purify entirely, but a simpler structure might be 
obtained in this manner.

?. There is considerable question as to the degree of
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modifiability of the attitudes involved in these two foims of ccmpetition. 
It would he instructive to "propagandise" the subjects experimentally, 

some in the direction of individual competition, and some in that of 
group competition. Looking at the matter from the other point of 

view, the technique used here mi gat he useful in evaluating different 
methods of producing experimental attitude changes on the part of 
sehool pupils•

8. The school classes represented here were previously 
contact groups with pupils selected according to geographic locality*

The pupils had been exposed to unifying and integrating experiences 

for quite seme time, possibly resulting in very real group differences.
If an artificial group were used, composed by random or controlled 
sampling, greater experimental precision could be attained and the 
unknown individual characteristics of given groups eliminated.

Once the superiority of group competition under the conditions of 
this study has been established, it would seem logical to eliminate 
some of its possible causes, such as, school spirit, conmunity 
loyalty, etc., as a step toward analysis.

9. Working in the other direction, the effect of other 

unifying factors might be tested for their influence on the superi­
ority of group competition, e.g., boys vs. girls, schools that are 
traditional rivals in athletics, etc.
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DIRECTIONS TO TEACHERS FOR GROUP TEST

T his  i s  an experim ent in  m o tiv a tio n  to  t e s t  how much a c la s s ­
room group can improve t h e i r  sco res  over a  p ra c t ic e  te s to  The purpose 
o f  th e  experim ent i s  to  f in d  how much a  classroom  group w i l l  improve 
when th e y  a re  m otivated  by being  encouraged by th e  te a c h e r  t o  work 
h a rd e r and do b e t t e r ,  knowing t h e i r  p rev ious r e s u l t s  so th e y  may 
im prove, and o f f e r in g  p r iz e s  as  g o a ls  f o r  improvement in  com petition  
w ith  an o th er c lassroom  group.

P re -T e s t

In  g iv in g  th e  p r e - t e s t  to  th e  c la s s ,  emphasize t h a t  i t  i s  f o r  
p r a c t ic e  o n ly . Do n o t g ive any h in t  th a t  any o th e r  t e s t s  w i l l  fo llo w , 
o r  t h a t  p r iz e s  a re  t o  be awarded. T h is p r e - t e s t  i s  t o  serve  as a 
m easuring s t i c k  w ith o u t any m o tiv a tio n  f o r  p u p ils*

T e l l  th e  c h ild re n  we on ly  want them to  p r a c t ic e  adding a r i t h ­
m etic  problem s — t h i s  i s  n o t a  t e s t .  Be c a re fu l  t h a t  your manner 
and your vo ice  fo llo w  th e  p r a c t ic e  idea* Don’t  l e t  your v o ice  o r 
manner p u t th e  c la s s  in  a  t e s t  s i tu a t io n .  T e l l  them n o t to  pu t t h e i r  
names on th e  p a p e rs , b u t you as  te a c h e r  keep a  s e a t in g  c h a r t and 
c o l le c t  th e  papers  by rows and s e a ts  so t h a t  you can p u t th e  names on 
th e  papers*

EszJL
You w il l  keep two c h a r ts  d u rin g  t h i s  experim ent, one a c la s s  

b a r  c h a r t which th e  c h ild re n  s e e , and one an in d iv id u a l p u p il  c h a r t 
w ith  th e  name o f each p u p il  on i t  and each p u p i l’ s improvement, which 
th e  c la s s  does n o t s e e . A fte r  th e  p r e - t e s t ,  g rade th e  pap ers  v e ry  
c a r e f u l ly  and p u t th e  c la s s  r e s u l t s  on th e  c la s s  c h a r t  in  term s o f 
a  b a r g raph . T e l l  them th e y  a re  going t o  have a  c o n te s t  w ith  p r iz e s  
going t o  th e  group making th e  most improvement. T e l l  them what 
o th e r  group th e y  a re  competing w ith , and th a t  th e  p r iz e  w i l l  go t o  
th e  group making th e  most improvement over th e  p r a c t ic e  t e s t .  Each 
o f th e  groups has a good chance to  win th e  p r iz e ,  as  i t  w i l l  be 
g iven  f o r  improvement, and each c la s s  can improve i f  i t  works hard*

P a r t i c u la r  N ote: Do n o t l e t  th e  p u p ils  know t h a t  you a re
re c o rd in g  t h e i r  in d iv id u a l sco res  on a  se p a ra te  ch art*  To them 
t h i s  i s  a  c o n te s t o f group a g a in s t  group, and nobody knows what th e  
In d iv id u a l p u p il i s  doing to  h e lp  h is  group w in. That i s  th e  reaso n  
you t e l l  them n o t t o  s ig n  t h e i r  t e s t  p a p e rs . T h is i s  an experim ent 
in  group co m p etitio n , so n a tu r a l ly  th e  members o f th e  group a re  n o t 
though t o f  as in d iv id u a ls ,  bu t t h e i r  sco res  count tow ard th e  group 
sc o re . The group sees  on ly  th e  c la s s  b a r graph o f  t h e i r  group and 
th e  competing group; th e y  never see  t h e i r  own in d iv id u a l  scores*

The te a c h e r , however, w i l l  keep a  sep a ra te  c h a r t w ith  th e  name 
o f  each p u p il on i t  and rec o rd  th e  day by day p ro g re s s  o f each a u p .il
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i n  te rm s o f d a i ly  improvement over th e  p ra c t ic e  t e s t .  D ire c tio n s  
f o r  t h i s  c h a r t  a re :  f i r s t  column, l e f t ,  M. A. score  which s tan d s
f o r  th e  c h ild * s  I .  Q«; nex t column, th e  p u p il* s  name, n ex t column, 
th e  p r e - t e s t  s c o re , nex t to  f iv e  columns, th e  r e s u l t s  o f each 
t e s t ,  and l a s t  column, t o t a l  amount o f improvement f o r  th e  e n t i r e  
week*

Note: P u t th e  p u p il* s  name each day on h is  t e s t  paper from
your s e a tin g  c h a r t ,  and he v e ry  c a r e fu l  th a t  you g e t th e  c o r re c t  
name on each p ap er. T h is  i s  v e ry  im p o rtan t, as  you w i l l  have to  
copy on th e  in d iv id u a l c h a r t each day’ s improvement f o r  each pup il*

D is tr ib u te  th e  p u p il c la s s  c h a r ts  to  each p u p il  and l e t  th e  
c h ild re n  c h a r t  th e  p ro g ress  o f  th e  c la s s  on i t .  F i r s t  l e t  each 
c h ild  copy th e  c la s s  p r e - t e s t  score* T his w i l l  he th e  average sco re ; 
t h a t  i s ,  d iv id e  th e  t o t a l  sco re  hy th e  number o f p u p ils  ta k in g  th e  
t e s t .  For example, to  keep th e  m aster group c h a r t : I f  you have 30
p u p ils  in  th e  c l a s s ,  and th e  t o t a l  sco re  f o r  a l l  o f them i s  6000, 
th e n  d iv id e  th e  6000 by 200 to  g e t th e  c la s s  score* Be c a re fu l  in  
doing t h i s ,  as you may have some c h ild re n  a b se n t, and though your 
t o t a l  sco re  w i l l  be a l l  r i g h t ,  you w i l l  d iv id e  by a  sm a lle r  number 
o f  p u p ils  to  g e t th e  c la s s  score*

What we a re  r e a l l y  a f t e r  on t h i s  t e s t  i s  what each c h ild  w i l l  
do in d iv id u a lly  when he i s  a  p a r t  o f  th e  group. T h is  i s  th e  c h a r t 
th e  c h ild re n  do no t s e e , bu t which i s  very  im portan t t o  our re s u l ts *  
You w i l l  keep t h i s  c h a r t  v e ry  c a r e f u l ly ,  and rec o rd  each day each 
O h ild * s Improvement. The c h a r t  th e  group w i l l  see i s  th e  c la s s  b a r  
c h a r t , which i s  a  b a r showing t h e i r  improvement each day in  r e l a t io n  
to  th e  o th e r  com peting group* Hang t h i s  c la s s  b a r c h a r t  on th e  
b u l l e t i n  board in  a  conspicuous p la ce  in  th e  room, b u t keep th e  
in d iv id u a l c h a r t away from th e  ch ild ren *

Gheck each day w ith  th e  o th e r  c la s s  w ith  whom you a re  competing 
and g e t t h e i r  c la s s  average s c o re , and th en  re c o rd  t h e i r  c la s s  aver­
age sco re  and your c la s s  average seo re  in  term s o f  improvement on th e  
b a r  c h a r t .  Do n o t reco rd  th e  a c tu a l  s c o re , b u t th e  average improve­
ment sco re  f o r  each c la ss*

Be e n th u s ia s t ic  in  your v o ice  and manner, w hile  t e l l i n g  them 
about th e  c o n te s t and g iv in g  d i r e c t io n s .  Keep up and b u ild  up 
h ig h e r  t h e i r  enthusiasm  d u rin g  th e  e n t i r e  c o n te s t .  Be su re  and 
emphasize th a t  th e  "C lass C e r t i f i c a te s  o f Improvement" w i l l  be signed  
by you as teacher, the principal, and a Purdue University professori

Always emphasize th roughou t th e  c o n te s t th a t  ju u  know th e  
c la s s  can do b e t t e r ,  encourage them t o  work h a rd e r , and t o  improve*

I t  i s  t h i s  f i r s t  day th a t  we r e a l l y  s e t  th e  whole s tag e  o f 
th e  experim ent, so be e n th u s ia s t ic  in  t e l l i n g  them o f th e  c o n te s t ,
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p r iz e s ,  sad  improvement in  g rad es . Tour p e rso n a l en thusiasm  w i l l  
do much t© s tim u la te  th e  e la s s  to  h igh  e f fo r ts #  D isp lay  th e  p r iz e s  
( c e r t i f i c a t e s  o f  e la s s  improvement) and th e  M aster C lass  C hart in  a  
prom inent p laee  in  th e  room, and have p u p ils  copy d a i ly  e la s s  
improvement scores#

Days 2 -3 - A - 5

Cheek v e ry  c a r e f u l ly  to  see  t h a t  you have each p u p i l ’ s  p re ­
t e s t  sco re  and th e  r e s u l t s  from each day in  term s o f improvement 
copied on th e  in d iv id u a l  ch arts#  Record only  th e  amount o f  improve­
ment on th e  In d iv id u a l C hart over th e  p rev io u s  t e s t#  Do n o t reco rd  
th e  a c tu a l  t e s t  s c o re s rec o rd  th e  amount o f improvement in  term s o f 
more problems f in ish e d #  S tr e s s  b e fo re  each t e s t  s e s s io n  th a t  you 
know .the e la s s  can do b e tte r#  See t h a t  th e  e la s s  c h a r t  i s  a c c u ra te ly
made and k e p t. Keep up th e  c o n te s t  and p r iz e  s p i r i t  th roughou t a l l
f iv e  te s t s #  Be e n th u s ia s t ic  about i t  y o u rs e lf ,  and encourage them 
to  work hard  f o r  th e  p rize s#  Be su re  b e fo re  a  t e s t  i s  g iven  th a t  
th e y  know th e  c la s s  sco re  o f  th e  p rev io u s  t e s t ,  and th a t  th e y  have 
reco rd ed  th e  e la s s  sco res  on t h e i r  ch a rts#

When T est I s  F in ish ed

For the Individual Chart record in  column at l e f t  o f chart each 
p u p il’ s  I .  Q« This goes under column headed M. A. C lip  togeth er  the  
s ix  papers o f each ch ild  fo r  th e  complete s e t .  Do t h is  c lip p in g  
togeth er  o f the s ix  t e s t s  fo r  each p u p il in  the c la ss#

For th e  In d iv id u a l C hart re c o rd  in  thecolum n a t  th e  extreme 
r ig h t  o f c h a r t th e  t o t a l  number o f  problem s more, f o r  th e  f iv e  t e s t s ,
t h a t  th e  p u p il made over th e  p r e - t e s t .  For example, i f  on th e  p re ­
t e s t  a  p u p il  has 190 problem s c o r r e c t ,  and i f  on th e  Day I  o f  th e  
t e s t ,  200, h is  f i r s t  sco re  w i l l  be 10 f o r  improvement. I f  on th e
second day he sco re s  a 200 a g a in , h is  sco re  f o r  improvement on
Day I I  w i l l  be zero# I f  on th e  t h i r d  day he sco re s  215, h is  
improvement fecore on Day I I I  w i l l  be 15# Reeord under Days 1 -2 -3 -  
4.-5 th e  amount o f  improvement made each day over th e  p rev io u s  day0 
At th e  end o f th e  c o n te s t ,  in  t o t a l  improvement column, add up th e
sum o f each o f th e  f iv e  days* in d iv id u a l  improvement t o  g e t th e
e n t i r e  w eek 's improvement.

Place a l l  your papers c lipp ed  togeth er fo r  each p u p il, to ­
gether w ith th e Indiv idual Master Chart, the Glass Chart, and the  
C hildren’ s C lass Charts in to  an envelope and mark th e  name o f the  
school on th e outside# Be sure each c h ild ’ s paper has h is  name on 
i t  and th e  name o f th e  sch ool#«h m #i # m# # h># mmmmmm ■ tmmmmmmmm #m m > m b#w #m

Summary

I .  F i r s t  g ive  th e  p r e - t e s t ,  w ith o u t th e  c h i ld re n ’ s knowing 
th a t  you a re  having a  c o n te s t w ith  p r iz e s#
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II*  Record th e  p r e - t e s t  s co re s  on th e  In d iv id u a l M aster C h art, 
and th e  group sco re  on th e  CIssb C h art.

I l l *  Work up c o n te s t s p i r i t  a f t e r  th e  p r e - t e s t ;  t e l l  th en  
about p r iz e s ,  and th a t  th e y  w i l l  be g iven  f o r  improvement. T e l l  them 
what c la s s  th e y  a re  competing w ith*

IV* Give th e  t e s t s  f o r  f iv e  d ay s , fo llo w in g  in s tru c t io n s *

V* Give r e s u l t s  each day o f th e  p rev io u s  day*s improvement; 
t e l l  them to  work h a rd  and improve* Have c h ild  re c o rd  each day on 
h i s  own e la s s  c h a r t th e  c la s s  d a i ly  improvement from th e  C lass  M aster 
C h a rt,

V I, For In d iv id u a l C hart a t  end o f t e s t  re c o rd  I .  Q* in  l e f t  
column, and in  th e  r i g h t  column add each day’ s  improvement f o r  t o t a l  
improvement o f  week* Make su re  each p u p il has h is  name and th e  name 
o f th e  school on each t e s t .  C lip  th e  s ix  t e s t s  o f  each p u p il  to g e th e r  
to  h is  own c h a r t .

I  should to  im press upon th e  te a c h e rs  co o p era tin g  in  t h i s  
experim en ta l re s e a rc h  th e  s e r io u sn e ss  o f  t h i s  problem . The r e s u l t s  
o f  t h i s  s tudy  w i l l  be read  by ed u ca to rs  and a u th o r i t i e s  in  th e  
f i e l d ,  so we a l l  need to  be v e ry  c a r e fu l  in  computing r e s u l t s ,  
g iv in g  d ir e c t io n s  t o  th e  s tu d e n ts ,  and in  making th e  In d iv id u a l
and C lass  C h a r ts , I f  you a re  members o f  th e  S a tu rday  morning
c la s s  a t  Purdue, we s h a l l  g ive you c r e d i t  f o r  your work as  a  term
p ap er , in s te a d  o f  a  f i n a l  exam ination* The t e s t s  ta k e  f iv e  m inutes
a day f o r  f iv e  days*

The fo llo w in g  p o in ts  should  be e s p e c ia l ly  c a r e f u l ly  checked
by you*

1 , The p r e -te s t  d ir e c tio n s
2* Making o f In d iv id u a l C hart and C lass C hart
3* Giving o f d ir e c tio n s  to  p u p ils
4* Every day read th e  amount o f  improvement made by the  

two competing c la s s e s
5* Hanging chart in  a conspicuous p lace in  room
6 . Have p r iz e s  p rom inently  d isp lay ed  a f t e r  th e  p r e - t e s t ;  

emphasize th ey  w i l l  be g iven  to  c la s s  making most 
improvement in  t h i s  c o n te s t .  S ign th e  c e r t i f i c a t e s  
and ask  your p r in c ip a l  to  s ig n  them a ls o ;  p u t on 
b u l l e t i n  board .

7 , Keep con test always before th e ir  minds, and s tr e s s  im­
provement, Always say before next t e s t  i s  g iven , " I  
know you can do much b e tter  to d a y ,*

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



V

U fi

8* Be su re  th e  e la s s  knows from day t o  day t h e i r  p ro g re s s , 
Newer g ive  th e  n ex t t e s t  u n t i l  th e  e la s s  sees  t h e i r  
grade from th e  p rev io u s  one*

9* S e t up a  r e a l ,  l i v e l y ,  co m p etitiv e  c o n te s t f o r  b e s t  
r e s u l t s  on t h i s  study*

10. S tr e s s  r e g u la r  a tten d an ce  by a l l  th e  p u p ils  th roughout 
th e  co n tes t*  I f  a  c h i ld  m isses a  t e s t ,  draw a l in e  
th rough  h is  name on th e  in d iv id u a l c h a r t ,  and w rite  
" a b se n t."

11* Be c a r e fu l  in  keeping  th e  s e a tin g  e h a r t and in  w rit in g  
th e  pu p ils*  names on th e  t e s t  papers  from th e  s e a tin g  
c h a r t .  These a re  th e n  reco rded  on th e  In d iv id u a l 
Char&.
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DIRECTIONS TO TEACHERS FOR INDIVIDUAL COMPETITION

This i s  an experiment in  m otivation to  t e s t  how much a ch ild  
can improve h is  score over a p ra c tice  te s t*  The purpose o f the ex­
periment i s  to  fin d  how much a ch ild  w i l l  improve when he i s  m otivated  
by being encouraged by th e teacher to  work harder and do b e tte r , know­
ing h is  previous r e s u lt s  so he may improve, and o ffer in g  p r ise s  as 
goals fo r  improvement*

Pre-T est

In g iv in g  th e p r e -te s t  emphasize th a t i s  fo r  p ra c tice  only* Do 
not g ive  any h in t th a t any other t e s t s  w i l l  fo llo w , or th a t p r ise s  are 
to  be awarded* This p r e -te s t  i s  to  serve as a measuring s t ic k  w ithout 
any m otivation fo r  pupils*

T e ll  the ch ild ren  we only want them to  p ra c tice  adding arithm etic  
problems -  t h is  i s  not a t e s t . Be ca refu l th a t your manner and your 
v o ice  fo llo w  the p ra c tice  idea* Don*t l e t  your v o ice  or manner put 
th e e la s s  in  a t e s t  s itu a t io n ,

BS3Ll
A fter th e p re -te st ,g ra d e  th e papers very c a r e fu lly , and put th e  

names o f the p u p ils  on the chart in  a lp h ab etica l order* Put beside  
th e name th e grade each pu p il rece ived  on th e p r e -te s t  and read o f f  
th e grades to  th e c la ss*  T e ll  them they are going to  have a con test  
with p r iz es  going t o  th e p u p ils  making the most improvement* The 
p r e -te s t  score w i l l  not make any d ifferen ce  in  g iv in g  p r iz es  beeause 
they w i l l  be given fo r  th e most improvement. and a l l  o f  th e p u p ils  
can improve i f  they work hard* Emphasize th a t th e p r iz es  are fo r  
improvement. and th a t each pu pil has a good chance to  win a prize*

D istr ib u te  th e pu p il charts and l e t  the ch ild  chart h is  own 
progress on it*  F ir s t  l e t  th e ch ild  copy h is  p r e -te s t  seore from th e  
Master Chart, and then d a ily  copy h is  improvement score on to  h is  own 
chart. Help the p u p ils  and show them how to  do i t ;  t h is  d a ily  keeping  
o f a ehart o f improvement w i l l  do rnueh t o  add to  th e  ch ild * s  
enthusiasm in  th e contest*

Be en th u s ia stic  in  your v o ice  and manner, w hile t e l l i n g  them 
about th e co n test and g iv in g  d ir e c t io n s . Keep and b u ild  up higher  
th e ir  enthusiasm during the en tir e  c o n te s t . Be sure and emphasize 
th a t the ’’C e r t if ic a te s  o f  Improvement’* w i l l  be signed by you as 
teach er* th e  p r in c ip a l, and a Purdue U n iversity  p ro fesso r , and sent 
home to  th e ir  parents fo r  good work in  t h is  c o n te s t .

Always emphasize throughout the con test th a t you know they can 
do b etter*  encourage them to  work harder, and to  improve*
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I t  i s  t h i s  f i r s t  day th a t  we r e a l ly  s e t  th e  whole s tag e  o f 
th e  experim ent, so be e n th u s ia s t ic  in  t e l l i n g  them o f th e  c o n te s t ,  
p r i s e s ,  and improvement in  g ra d e s . Your p e rso n a l en thusiasm  w i l l  
do much t o  s tim u la te  th e  c la s s  to  h igh  e f f o r t s .  D isp lay  th e  p r iz e s  
( c e r t i f i c a t e s  o f  improvement) and th e  M aster C hart in  a  prom inent 
p la ce  in  th e  room, and read  and have p u p ils  copy t h e i r  d a i ly  im­
provement sc o re s .

Bgg-2=3s4-S
Cheek v e ry  c a r e f u l ly  to  see  t h a t  your p u p ils  have th e  p r e - t e s t  

sco re  and th e  r e s u l t s  from each day in  term s o f improvement copied on 
t h e i r  own c h a r ts .  They may copy t h e i r  own sco res  from th e  M aster 
C hart as you read  o f f  each c h i ld ’ s improvement.

Record on ly  th e  amount o f  improvement on th e  M aster C hart and 
p u p i l s ’ c h a r ts  over th e  p rev io u s  te s t*  Do n o t re c o rd  th e  a c tu a l  t e s t  
s c o re ; re c o rd  th e  amount o f  improvement in  term s o f more problems 
f in i s h e d .  Always have b e fo re  them th e  e h a r t w ith  t h e i r  improvement 
on i t  and th e  p r iz e s  f o r  improvement. S tr e s s  b e fo re  each t e s t  se s s io n  
t h a t  you know th e y  can do b e t t e r .  See t h a t  eaeh p u p i l ’ s e h a r t  i s  
a c c u ra te ly  made and k e p t. Keep up th e  c o n te s t and p r iz e  s p i r i t  
th roughou t a l l  f iv e  t e s t s .  Be e n th u s ia s t ic  about i t  y o u r s e lf ,  and 
encourage them to  work hard  f o r  th e  p r iz e s .  Be su re  b e fo re  a  t e s t  
i s  g iven  th a t  th e y  know th e  sco re  o f  th e  p rev io u s t e s t ,  and th a t  th ey  
have reco rded  t h e i r  sco res  on t h e i r  c h a r ts .

When T es t I s  F in ish ed

Record in  column a t  l e f t  o f  c h a r t  each p u p i l ’ s  I* Q. T his goes
under eolumn headed M. A, C lip  to g e th e r  th e  s ix  pap ers  o f each c h ild
f o r  th e  complete s e t .  Do t h i s  c l ip p in g  to g e th e r  o f  th e  s ix  t e s t s  f o r
eaeh p u p il  in  th e  c l a s s .

Record in  th e  column a t  th e  extrem e r ig h t  o f c h a r t  th e  t o t a l  
number o f problem s more, f o r  th e  f iv e  t e s t s ,  t h a t  th e  p u p il  made over 
th e  p r e - t e s t .  For example, i f  on th e  p r e - t e s t  a  p u p il  has 190 problem s 
c o r re c t  and i f  on th e  Day I  o f  th e  t e s t ,  200, h i s  f i r s t  sco re  w i l l  be 
10 f o r  improvement. I f  on th e  second day he sco res  200 a g a in , h is  
sco re  f o r  improvement on Day 2 w i l l  be z e ro . I f  on th e  t h i r d  day he 
sco re s  215, h is  improvement sco re  on Day 3 w i l l  be 15 , Record under 
Days 1 -2 -3 -4 -5  th e  amount o f  Improvement made each day over th e  
p rev io u s  day. At th e  end o f th e  c o n te s t ,  in  t o t a l  improvement c o l u m n ,  

add up th e  sum o f  each o f th e  f iv e  d ay s’ in d iv id u a l improvement to  g e t 
th e  e n t i r e  week’ s improvement.

P lace  a l l  your papers  c lip p e d  to g e th e r  f o r  each p u p i l ,  to g e th e r  
w ith  th e  M aster C hart and th e  C h ild re n ’ s C harts  in to  an envelope and 
mark th e  name o f th e  school on th e  o u ts id e .  Be su re  each c h i ld ’ s pap er 
has h is  name on i t  £gd th e  name g £  th e  sch o o l.
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Summary

I* F ir s t  give the p re - te s t ,  without the ch ild ren ' s knowing 
th a t  you are having a contest with prizes*

II* Record the p re - te s t  scores on the Master Chart and read 
to  class*

I I I .  Work up contest s p i r i t  a f te r  the p re - te s t j  t e l l  then 
about p rize s , and th a t  they w ill be given fo r  improvement. Have 
children  record th e i r  own p re - te s t  scores on th e ir  own charts*

IV. Give the t e s ts  fo r  f iv e  days, following instructions*

V* Give re s u l ts  each day of the  previous day1s improvement, 
t e l l  them to  work hard and improve. Have child  record each day on 
h is  own ehart h is  da ily  improvement from the Master Chart*

VI. At end of t e s t  record I .  Q. in  l e f t  column, and in  the 
r ig h t column add each day’s improvement fo r  to ta l  improvement of week. 
Make sure each pupil has h is  name and the name of the  school on each 
t e s t .  Clip the six  t e s t s  of each pupil together to  h is  own chart.
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DIRECTIONS TO STUDENTS TAKING ARITHMETIC TESTS 

GROUP COMPETITION

PRE-TESTi

"Boys and G irls , we would l ik e  to  know how w ell th is  c la ss  can 

add, so we are going to  give th is  e lass state p rac tice  work in  a r i th ­

m etic. The work the  class i s  going to  do i s  fo r p rac tice  onlyj i t  i s  

not a t e s t .  Write the  word 'P ractice* a t the top of the  paperj do 

not sign your name on the  paper. When I say 'G o,' begin adding and 

work u n t i l  I t e l l  you to  stop ."

f i l l !

"Boys and G irls , l a s t  week we gave th is  c lass  some arithm etic 

problems to  find  how w ell th i s  c lass  could add. Your teacher placed 

a e la ss  score chart on the  b u lle tin  board th is  morning and read o ff  

the c la ss  grade on th a t t e s t ,  so th a t you might know how w ell the

e la ss  d id . Now we are going to  have a contest between th is  c lass

a n d __________  .  to  see which c lass can make the most im­

provement in  ra is in g  i t s  grade on these te s ts  eaeh day fo r a week. 

Each of you pupils i s  a member of th is  c la ss , so i f  you want your 

e lass to  win, each of you w ill have to  work hard to  ra is e  the c lass 

score eaeh day. The c lass score, i s  made up of what each of you 

pup ils  do on these t e s t s .  A ll of your scores are added together 

to  get the e lass score, so i f  each of you improve each day, you 

w ill  ra is e  your elass seore and help your elass win.
"We know you, as a member of th is  c la ss , can do much b e tte r

than you did on th a t f i r s t  t e s t ,  and we would l ik e  to  see how much 

th is  e la ss  can improve the grade. Today, and fo r  the  r e s t  of the

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



Iff)

week, we axe going to  give you te s ts  to  see how much the  c la ss  can 

improve the grades in  both accuracy and speed over the  f i r s t  t e s t  

of l a s t  week. Every morning the amount of improvement made by the 

c la ss  w ill  be posted by your teacher on the b u lle tin  boardo There 

w ill  a lso  be posted on the b u lle t in  board the amount of improvement 

made by ________________________ (School and e lass to  be f i l l e d  in  by

each teacher) each day on these t e s t s ,  beside the  improvement of th is  

c la ss .

"We are going to  give a p rize  to  the  c lass making the most im­

provement in  ra is in g  grades. The p rize  w ill  be a e la ss  c e r t if ic a te  

of improvement signed by your p rin c ip a l and teacher and a Purdue 

U niversity professor. This e la ss  has a good ehanee to  win the  p rize , 

as i t  w ill  be given to  the c la ss  improving the grades the most. Do 

not w rite  your names on the t e s t s ,  as th is  contest i s  fo r  the  c lass 

as a whole, and each of you i s  a member of th is  c la ss . Write on the 

top of the paper your e la ss  and the  name of the school. Each day

th is  c la ss  w ill have i t s  amount of improvement and _______________

amount of improvement put on the  b u lle tin  board. Remember, the p rize  

w ill  be given to  the  e lass making the most improvement in  the  grades 

from day to  day, so the harder you work, the higher Will be the 

c la ss  score, and the  b e tte r  chance th is  c lass w ill  have to  win a 

p riz e . When I  say 'Go,* you w ill  s ta r t  to  add, and continue u n t i l  

I  t e l l  you to  stop ."
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DAIS I I .  I I I .  IV. Yi

"Boys and G irls , th is  morning your teacher read from the im­

provement ehart the grade of th is  e la ss  and of _________________

e la ss  on the  t e s t  we gave you yesterday. Now we know you, as a 

member of th is  c la ss , can do mueh b e tte r  on th is  t e s t  today and 

improve the e la ss  grade over th a t  of yesterday. Remember eaeh of 

your scores count in  making up the  e lass  seore, so i f  eaeh of you 

improve, you w ill  help the  c lass to  improve. The p rise  w ill be 

given to  the e lass  making the most improvement, so the harder you 

work to  improve your grade, the b e tte r  chance the c la ss  w ill  have to  

win the p rize . When I say ‘Go,1 you w ill s ta r t  to  add, and continue 

u n t i l  I  t e l l  you to  stop."
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IMPROVEMENT CONTEST IN ARITHMETIC

Boys and g i r l s ,  we are going to  have an improvement eontest in  

arithm etic  to  see which ones in  th is  c lass can improve th e i r  grades 

the  most during th is  week.

The p rise s  fo r  improvement w ill  be m erit c e r t i f ic a te s  signed 

by your teacher, your p rin c ip a l, and Purdue U niversity . Eaeh one of 

you has a good chance to  win as the p rise s  w ill be given to  those im­

proving the most over the p rac tice  t e s t ,  and we know th a t  everyone 

in  th i s  c lass w ill  work hard to  improve h is  grade. So th a t  each of 

you w ill know from day to  day how much you are improving, you w ill 

keep your own improvement chart which i s  a t the bottom of th is  page# 

Each day fo r the  following week, w rite  down on your ehart how much 

you Improve each day.

Remember the p rizes in  th is  contest w ill  be given to  those 

pupils making the most improvement, so work hard each day to  improve 

your grade.

CONTEST CHART

Name

School

Daily Improvement
P ractice  

Same Test
Day

I
Day
I I

Day
I I I

Day
IV

Day
V

T otal Improvement fo r  
P rizes
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DIRECTIONS TO STUDENTS TAKING ARITHMETIC TESTS 

INDIVIDUAL COMPETITION

mztm.*
"Boys and G irls , we would l ik e  to  know how w ell you can add, 

so we are going to  give you some p rac tice  work in  arithm etico The 

work you are going to  do i s  fo r  p rac tice  only; i t  i s  not a t e s t .

Write the word ’P ra c tice ’ a t the  top of the paper and underneath i t  

your name. When I  say ’Go,* begin adding and work u n t i l  I  t e l l  you 

to  stop ."

DAY I t

"Bqys and G irls , l a s t  week we gave you some arithm etic  problems 

to  find  how well you could add. Your teacher placed a score chart 

on the b u lle tin  board th is  morning and read o ff your grades on th a t 

t e s t ,  so th a t eaeh of you might know how w ell you d id .

"Now we know you can do much b e tte r  than you did on th a t f i r s t  

t e s t ,  and we would lik e  to  see how much you can improve your grade. 

Today, and fo r the  r e s t  of the  week, we are going to  give you te s ts  

to  see how much you can improve your grade in  both accuracy and 

speed over your f i r s t  t e s t  of l a s t  week. Every morning the  amount 

of improvement made by each pupil w ill  be posted by your teacher on 

the  b u lle tin  board.

"We are going to  give a p rize  to  each of the pupils making 

the most improvement in  ra is in g  th e i r  grades in  th is  class* The 

p rizes w ill be c e r t if ic a te s  of improvement signed by your p rin c ip a l 

and teacher* Eaeh of you has a good chance to  win a p r iz e , as they

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



15*

w ill  be given to  those improving th e ir  grades the most* Write 

your names on the top of the paper so we ©an score your progress on 

the  improvement ch art, Remember the p rizes w ill  be given to  those 

making the  most improvement in  th e i r  grades from day to  day, so the 

harder you work, the higher w ill  be your own seore, and th e  b e tte r  

chance you w ill have to  win a prize* When I  say 'G o,1 you w ill  s t a r t  

to  add, and continue u n t i l  I  t e l l  you to  stop*"

DAYS I I .  I I I .  IV. V.

"Boys and G irls , th is  morning your teacher read from the im­

provement chart your grades on the t e s t  we gave you yesterday. Now 

we know you can do much b e tte r  on th is  te s t  today and improve your 

grade over th a t of yesterday. Remember the p rizes w ill  be given to  

those making the most improvement, so the harder you work to  improve 

your grade, the b e tte r  chance you w ill  have of winning the  prize*

When I  say ’Go,' you w ill s t a r t  to  add, and continue u n t i l  I  t e l l  

you to  stop ."
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DIRECTIONS TO TEACHERS

I  should to  im press upon th e  te a c h e rs  co o p era tin g  in  t h i s

experim en ta l re s e a rc h  th e  se r io u sn e ss  o f  t h i s  problem . The r e s u l t s  

o f  t h i s  s tudy  w i l l  be re a d  by ed u ca to rs  and a u th o r i t i e s  in  th e  

f i e l d ,  so we a l l  need to  be v e ry  c a r e fu l  in  computing r e s u l t s ,  

g iv in g  d ir e c t io n s  t o  th e  s tu d e n ts ,  and in  making th e  c h a r ts .  I f  you

a re  members o f th e  S atu rday  morning c la s s  a t  Purdue, we s h a l l  g ive you

c r e d i t  f o r  your work as a  term  p a p e r , in s te a d  of a f i n a l  exam ination . 

The t e s t s  ta k e  f iv e  m inutes a  day f o r  f iv e  days*

The following points should be espec ially  ca re fu lly  ehecked

by yout

1 , The p re - te s t  d irec tions

2* Making of charts

3. Giving of d irec tions to  pupils

Every day read the amount of improvement made by each 

pupil in  the  c la ss .

5* Hanging chart in  a conspicuous place in  room

6. Have p rizes prominently displayed a f te r  the p re - te s t ;

emphasize they w ill  be sent by you to  c h ild 's  parents 

fo r  good work in  th is  eon test. Sign the c e r t if ic a te s

and ask your p rin c ip a l to  sign them also ; put on b u lle tin

board*

7* Keep eontest always before th e i r  minds, and s tre s s  im­

provement. Always say before next t e s t  is  given, "I 

know you can do much b e tte r  today**

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



159

8, Be sure the  child  knows from day to  day h is  progress® 

Newer give the next t e s t  u n t i l  the pupil sees h is  grade 

from the previous one.

9. Set up a r e a l ,  l iv e ly , competitive eontest fo r  best re* 

s u its  on th is  study.

10* S tress regu lar attendance by a l l  the pupils throughout 

the con test. I f  a ch ild  misses a t e s t ,  t e l l  him he i s  

out of the  eon test, and draw a lin e  through h is  name on 

the eh a rt, and w rite  "absent."
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CLASS IMPROVEMENT CONTEST

CONTEST BETWEEN 1 « _______________School
2 .  School

CIASS IMPROVEMENT CHART IN ARITHMETIC

CONTEST CHART FOR BULLETIN

m m

AVERAGE DAILY CLASS IMPROVEMENT

SCHOOLS

PRACTICE

TEST

Average

Day

1
Average

Day

2
Average

Day

3

Average

Day

A

Average

Day

5

Average

Average 
Total 
C lass 

Improve­
ment 

fo r  t h i s  
o r ize

1*

2o
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FIRST PRIZE

IMPROVEMENT CONTEST

This is to certify that the sixth grade elass of 
School, has made the most improvement in working arithmetic problems, 

and has been awarded first prize.

Signed:

 ________ ________PRINCIPAL

____________________ TEACHER

PURDUE
UNIVERSITY
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SECPHD PRIZE

IMPROVEMENT CONTEST

This i s  to  c e r t if y  th a t

has made much improvement in  working arithm etic problems in  the  

s ix th  grade o f Sehool, and has been awarded

second prize*

Signed:

 ,_________________________ PRINCIPAL

____________________________ TEACHER

PURDUE
UNIVERSITY
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