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ABSTRACT

B esco , R obert Orin. P h .D .,  Purdue U n i v e r s i t y ,  June  

1 9 6 0 . The Measurement and P r e d i c t i o n  o f  S u c cess  in  Graduate  

S c h o o l . Major P r o fe s s o r :  Donald C. King.

The p urpose  o f  t h i s  s tu d y  was t o  i n v e s t i g a t e  th e  r e l a ­

t io n s h ip  b etw een  v a r io u s  c r i t e r i a  o f  academ ic and r e s e a r c h  

perform ance i n  gradu ate  s c h o o l  and s c o r e s  on th e  A p titu d e  

T est  o f  the Graduate R ecord E xam in ation . 331 grad u ate  s tu ­

d e n ts  in  th e  departm ents o f  Agronomy, C hem istry, C i v i l  

E n g in e e r in g ,  I n d u s t r i a l  E n g in e e r in g ,  Pharmacy, P s y c h o lo g y ,  

and S o c io lo g y  were in c lu d e d  i n  the i n v e s t i g a t i o n .

The c r i t e r i a  o f  s u c c e s s  em ployed were grade p o in t  a v er ­

a g e s  and f a c u l t y  r a t i n g s .  P a ir e d  com parison  r a t i n g s  o f  

o v e r a l l  perform ance and g r a p h ic  t r a i t  r a t i n g s  on th e  fo l lo w ­

in g  v a r i a b l e s  were c o l l e c t e d :

1 .  Knowledge o f  s u b j e c t  m a tte r .

2 .  Im a g in a t io n  and o r i g i n a l i t y .

3 . Independence i n  work.

4 .  M o t iv a t io n  t o  s u c c e e d .

5 .  A b i l i t y  t o  d e s ig n  r e s e a r c h .

6 .  A b i l i t y  t o  conduct r e s e a r c h .

7 . O v e r a ll  p erform an ce .

8 .  R ead m lss ion  recom m endation.
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A  new p roced u re f o r  s c o r in g  p a ir e d  com parison  r a t i n g s  

was d ev e lo p e d  which in v o lv e d  few er a ssu m p tio n s  th a n  p r e v io u s  

s c o r in g  p r o c e d u r e s .  The modal r e sp o n se  f o r  each  p a ir  o f  

r a t e e s  was used  t o  d eterm in e  th e  p r e f e r r e d  r a t e e  o f  th e  

p a i r .  Modal r e s p o n s e s  were summed t o  o b ta in  th e  f i n a l  

ra n k in g s  w i t h in  each  departm ent.

The r a t i n g  v a r i a b l e s  and grade p o in t ’ a v e r a g e s  were 

i n t e r c o r r e l a t e d  and f a c t o r  a n a ly z e d  u s in g  th e  c e n t r o id  

method o f  f a c t o r  a n a l y s i s .  Only one g e n e r a l  f a c t o r  o f  p er ­

formance in  grad u ate  s c h o o l  was d i s c l o s e d .  C o r r e la t io n s  

were computed betw een t e s t  s c o r e s  and o v e r a l l  perform an ce  

r a t i n g s  and th e  w e ig h te d  f a c t o r  s c o r e s  t o  d eterm ine th e  

v a l i d i t y  o f  th e  t e s t .

There were s i g n i f i c a n t  v a l i d i t y  c o e f f i c i e n t s  in  e v e r y  

departm ent e x c e p t  i n  one s u b - s e c t io n  of t h e  P s y c h o lo g y  De­

p artm ent. The s i g n i f i c a n t  c o r r e l a t i o n s  ranged  from .2 5  to  

. 5 7 .

I t  was co n c lu d ed  t h a t  graduate s c h o o l  perform ance a s  

measured by t h e s e  methods was u n id im en s io n a l and t h a t  th e  

A p titu d e  T est  o f  th e  Graduate Record E xam ination  would be 

a u s e f u l  t e s t  t o  p r e d i c t  th e  g e n e r a l ,  o v e r a l l  f a c t o r  o f  

g rad u ate  s c h o o l  p erform an ce .
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INTRODUCTION

T h is  s tu d y  was con d u cted  t o  e v a lu a t e  th e  d eg ree  t o  

w hich perform ance o f  g ra d u a te  s t u d e n t s  on th e  Graduate 

R ecord E xam ination  A p t itu d e  T e s t  can be u sed  t o  p r e d i c t  

s u c c e s s  in  grad uate  s c h o o l .  Sponsored  by th e  Purdue Re­

se a r c h  F oundation  and th e  Graduate S ch o o l o f  Purdue U n iver­

s i t y ,  th e  prim ary p urpose o f  th e  s tu d y  was t o  i n v e s t i g a t e  

th e  r e l a t i o n s h i p  betw een  v a r io u s  c r i t e r i a  o f  academ ic and  

r e s e a r c h  perform ance i n  g ra d u a te  s c h o o l  and s c o r e s  on th e  

A p titu d e  T e s t  o f  th e  Graduate Record E xam in ation  f o r  

grad u ate  s t u d e n t s  e n r o l l e d  a t  Purdue U n i v e r s i t y ,

The problem  o f  s e l e c t i o n  o f  g ra d u a te  s c h o o l  a p p l i c a n t s  

has become i n c r e a s i n g l y  a c u te  i n  r e c e n t  y e a r s ,  and i f  p r e ­

d i c t i o n s  o f  e x p a n s io n  i n  c o l l e g e  and g ra d u a te  s c h o o l  e n r o l l ­

ments are  a c c u r a t e ,  th e  s e l e c t i o n  p rob lem s i n  th e  fu tu r e  w i l l  

be n ex t  t o  Im p o s s ib le  t o  s o lv e  u s in g  p r e s e n t  s e l e c t i o n  

methods (P a rk h u rst ,  1955; Thompson, 1 9 5 4 ) ,  The problem  t o  

be s o lv e d  i s  one o f  s e l e c t i n g  from a l l  t h e  a p p l i c a n t s  th e  

e s t a b l i s h e d  number o f  s t u d e n t s ,  in  term s o f  d ep artm en ta l  

c a p a c i t y ,  who w i l l  have th e  g r e a t e s t  p r o b a b i l i t y  o f  s u c c e s s ­

f u l l y  c o m p le t in g  grad u ate  work. Most g ra d u a te  d ep artm en ts  

have a l i m i t e d  number o f  s t u d e n t s  whom t h e y  can a c c e p t  and  

are  fa c e d  w ith  s e l e c t i n g  a  r e l a t i v e l y  lo w  p e r c e n ta g e  o f  the
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a p p l i c a n t s *  The s e l e c t i o n  r a t i o ,  i . e *

number o f  s t u d e n t s  a d m itte d
number o f  a p p l i c a t i o n s  r e c e i v e d ,

v a r i e s  from one g ra d u a te  departm ent t o  a n o th e r ,  but th e  

h ig h e s t  s e l e c t i o n  r a t i o  o f  t h e  d ep artm en ts  in v o lv e d  in  t h i s  

s tu d y  was one s tu d e n t  a c c e p te d  f o r  e v e r y  t h r e e  a p p l i c a t i o n s  

r e c e iv e d *  These r a t i o s  v a r i e d  a l l  th e  way down t o  one ad­

m is s io n  out o f  t e n  a p p l i c a t i o n s .  S ta tem en ts  a p p e a r in g  i n  

grad u ate  c a t a l o g s  o f  o th e r  i n s t i t u t i o n s  im ply  t h a t  th e  

s e l e c t i o n  r a t i o  can be as low  a s  one out o f  tw e n ty  and even  

lo w e r .

I t  i s  a n t i c i p a t e d  t h a t  th e s e  s e l e c t i o n  r a t i o s  w i l l  

become t i g h t e r  in  th e  fu tu r e  due t o  two f a c t o r s  o f  change  

i n  th e  p o p u la t io n  and one f a c t o r  o f  permanence in  our 

s o c i e t y .  The f i r s t  dynamic fa c t o r  i s  t h e  g e n e r a l  p o p u la t io n  

"baby boom" o f  World War I I ,  The peak o f  t h i s  boom i s  i n  

h ig h  sc h o o l  now and w i l l  soon  be exp an d in g  c o l l e g e  e n r o l l ­

ments far above th e  e n r o l lm e n ts  o f  th e  p a s t  few y e a r s ,  

e s p e c i a l l y  c o n s id e r in g  th e  f a c t  th a t  th e  s tu d e n t s  i n  th e  

p a s t  few y e a r s  came from a p e r io d  d u r in g  th e  d e p r e s s io n  w ith  

a r e l a t i v e l y  lo w  b i r t h  ratej[Slm o Roper & A s s o c i a t e s ,  I 9 6 0 ) ,

The secon d  change f a c t o r  i s  th e  in c r e a s e d  em phasis  on 

advanced  e d u c a t io n .  T h is  em p hasis  was i n c r e a s in g  a t  a  

s te a d y  but r a p id  r a te  u n t i l  th e  t e c h n o l o g i c a l  and i d e o l o g i ­

c a l  r a c e s  w ith  R u ss ia  ca u sed  in c r e a s e d  em phasis  on h ig h e r  

e d u c a t io n .  P u b l ic  i n t e r e s t  i n  i n c r e a s in g  th e  g e n e r a l
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e d u c a t io n a l  l e v e l  o f  our p o p u la t io n  was h e ig h te n e d  by th e  

drama o f  th e  sp u tn ik  and m i s s i l e  r a c e s .

The s t a t i c  f a c t o r  i n  our s o c i e t y  w h ich  w i l l  a l s o  con­

t r i b u t e  t o  th e  in c r e a s i n g  p r e s s u r e  on g rad u ate  a d m is s io n s  

com m ittees  i s  th e  e v e r p r e s e n t  f a c t  t h a t  th e  f i n a n c i a l  

a p p r o p r ia t io n s  t o  expand e d u c a t io n a l  f a c i l i t i e s  a re  d i f f i ­

c u l t  t o  a c q u ir e .  I t  i s  a n a lo g o u s  t o  Mark Tw ain’ s famous 

s ta te m e n t  about th e  w ea th e r ,  o n ly  i n  t h i s  s i t u a t i o n  i t  must 

be re p h ra sed  t o  r e a d , “Everyone t a l k s  about im proving  edu­

c a t io n ,  but no one wants t o  pay f o r  i t . u

I t  seems th e n  t o  be o n ly  a q u e s t io n  o f  tim e u n t i l  

g rad u ate  s c h o o l s  are r e c e i v i n g  many more a p p l i c a t i o n s  t h a t  

meet or e x c e e d  t h e i r  p r e s e n t  a d m is s io n  r e q u ir e m e n ts .  S in ce  

th e  t o t a l  number o f  s t u d e n t s  a departm ent w i l l  be a b le  t o  

adm it w i l l  rem ain  r e l a t i v e l y  c o n s t a n t ,  th e  s e l e c t i o n  problem  

w i l l  become more a c u t e .  A dm iss ions  com m ittees  w i l l  th e n  

have t o  se a r c h  fo r  a d d i t i o n a l  a d m iss io n s  c r i t e r i a  w ith  

x*hich t o  s e l e c t  from th e  q u a l i f i e d  a p p l i c a n t s  o n ly  t h o s e  

w ith  th e  g r e a t e s t  p o t e n t i a l  t o  su c c e ed , b o th  in  grad u ate  

s c h o o l  and i n  t h e i r  p r o f e s s i o n a l  and s c i e n t i f i c  c a r e e r s .



www.manaraa.com

4

PURPOSE

T his s tu d y  was c o n c e iv e d  t o  t r y  t o  a n t i c i p a t e  th e  

p r o j e c t e d  in c r e a s e d  p r e s s u r e  on th e  g ra d u a te  a d m iss io n s  

p r o c e d u r e .  An a ttem p t was made t o  e s t a b l i s h  more s c i e n t i ­

f i c  and o b j e c t iv e  i n d i c e s  o f  s u c c e s s  in  grad u ate  sc h o o l  

and a t  the  same tim e d eterm ine w hether th e  Graduate Record  

Exam ination  A p titu d e  T est  c o u ld  be u sed  t o  fu r th e r  s e l e c t  

a p p l i c a n t s ,  a l l  o f  whom were c o n s id e r e d  q u a l i f i e d  under 

p r e s e n t  a d m iss io n s  s ta n d a r d s .

The prim ary purpose was t o  v a l i d a t e  a s p e c i f i c  s e l e c ­

t i o n  in s tr u m e n t ,  the Graduate Record E xam in ation  A p titu d e  

T e s t ,  E s t a b l i s h in g  th e  d egree  o f  r e l a t i o n s h i p  betw een  th e  

perform ance o f  graduate s tu d e n t s  and t h e i r  s c o r e s  on th e  

GRE A p titu d e  T e st  w ould g iv e  th e  r e s p e c t i v e  d epartm ents  

some i n d i c a t i o n  o f  th e  u s e f u l n e s s  o f  th e  t e s t  i n  s e l e c t i o n  

o f  fu tu r e  s t u d e n t s .

I t  wag a l s o  d e s ir e d  t o  d ev e lo p  and r e f i n e  v a r io u s  p e r ­

formance e v a lu a t io n  p r o ce d u r e s  t o  e v a lu a t e  th e  d i f f e r e n t  

a s p e c t s  or d im en sion s o f  grad u ate  performance-. The major 

p urpose  o f  t h i s  r e se a r c h  on perform ance measurement was t o  

e s t a b l i s h  te c h n iq u e s  t o  a s s e s s  r e l i a b l y  a l l  r e l e v a n t  f a c t o r s  

o f  a s t u d e n t ' s  academ ic and r e s e a r c h  p erfo rm a n ce . At t h e  

same t im e ,  a c o n c e p t u a l ly  and l o g i c a l l y  d e f e n s i b l e  d e f i n i t i o n
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o f  r e le v a n t  perform ance f a c t o r s  was d es ir ed , a s  w e l l  a s  an  

o p e r a t io n a l  d e f i n i t i o n  o f  p erform ance i n  term s o f  r a t i n g  

m ethods em ployed i n  t h i s  s tu d y .
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BACKGROUND

Much r e s e a r c h  h as b een  con d u cted  and many r e p o r t s  

p u b l is h e d  on th e  ty p e s  o f  s e l e c t i o n  and perform ance e v a lu ­

a t i o n  problem s t o  be i n v e s t i g a t e d  i n  t h i s  s tu d y .  The prob­

lem o f  p r e d i c t i n g  and m easu rin g  academ ic s u c c e s s  i s  a 

c h a l l e n g in g  and p opu lar  i s s u e  (W alton, 1 9 5 6 ) .  I t  I s  d i f ­

f i c u l t  t o  f i n d  a copy o f  a p o p u la r  m agazine or a p r o f e s s i o n a l  

e d u c a t io n a l  jo u r n a l t h a t  d oes not d ev o te  some sp ace  t o  th e  

problem s o f  s e l e c t i n g  a n d /o r  e v a l u a t in g  th e  p erform ance o f  

s t u d e n t s .

T h is w r i t e r  ims fa c e d  w ith  a monumental t a s k  in  s e l e c ­

t i n g  p u b l i c a t i o n s  t o  be c i t e d  as sou rce  and background  

m a te r ia l  in  t h i s  s tu d y .  The number o f  r e f e r e n c e s  u sed  i n  

t h i s  s tu d y  i s  low  and th e  p u b l i c a t i o n s  In c lu d e d  in  th e  

b ib l io g r a p h y  were s e l e c t e d  on a v e r y  a r b i t r a r y  b a s i s .  The 

l i t e r a t u r e  se a r c h  was c a r r ie d  out more t o  o b ta in  a wide  

sam pling  o f  th e  l i t e r a t u r e  th an  t o  s e l e c t  the few most out­

s ta n d in g  p u b l i c a t i o n s  in  t h i s  a r e a .  The a r e a s  s e a r c h e d  fo r  

p e r t i n e n t  p u b l i c a t i o n s  were (1) t e s t i n g  in s tr u m e n ts  u sed  t o  

p r e d i c t  grad u ate  s c h o o l  s u c c e s s ,  (2 ) s e l e c t i o n  s t u d i e s ,  and

(3) c r i t e r i o n  s t u d i e s .
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T e s t in g  In s tru m e n ts

To In su re  t h a t  th e  most p r o m is in g  s t u d e n t s  w i l l  be 

a d m it te d ,  i t  i s  n e c e s s a r y  t o  be a b le  t o  p r e d i c t  a c c u r a t e l y ,  

a t  th e  t im e o f  t h e i r  a p p l i c a t i o n ,  th e  su b seq u en t s u c c e s s  o f  

s t u d e n t s  i n  g rad u ate  s c h o o l .  To do t h i s ,  we must f in d  

m easures o f  s tu d e n t  p o t e n t i a l  w hich  are  c o r r e l a t e d  w ith  

l a t e r  s u c c e s s  i n  grad u ate  s c h o o l .  Among th e  most impor­

t a n t  c h a r a c t e r i s t i c s  w hich  determ in e a s t u d e n t ' s  perform ­

a n c e  in  grad u ate  s c h o o l  a re :

(1) p r e s e n t  l e v e l  o f  knowledge c o n c e r n in g  h i s  a re a  of  

in te n d e d  c o n c e n t r a t io n ,

(2) m o t iv a t io n  t o  be a s u c c e s s  both  i n  g rad u ate  stu d y  

and l a t e r  l i f e ,

(3) p e r s o n a l  ad ju stm ent t o  s o c i e t y  and t o  h i s  im mediate  

academ ic en v iron m en t, and

(4) a b i l i t y  and a p t i t u d e  t o  a b so rb , u nd erstan d , and 

u t i l i z e  th e  c o n te n t  and t e c h n iq u e s  o f  h i s  f i e l d .

P r e v io u s  academ ic e x p e r ie n c e  w i l l  g iv e  some in fo r m a t io n  

co n c e r n in g  th e  p r e s e n t  l e v e l  o f  kn ow led ge . However, under­

g rad u ate  grade p o in t  a v e r a g e s  and p e r s o n a l  recom m endations  

are  d i f f i c u l t  to  eq uate and i n t e r p r e t ,  and some i n v e s t i g a ­

t o r s  have found  t h e s e  m easures t o  be o f  l i m i t e d  v a lu e  i n  th e  

p r e d i c t i o n  o f  s u c c e s s  i n  grad u ate  s c h o o l  (See P a t t e r s o n ,  

1 9 5 8 ) .  At p r e s e n t ,  b e h a v io r a l  s c i e n t i s t s  a re  a t te m p t in g  to  

measure m o t iv a t io n  and p e r s o n a l  a d ju stm e n t , b ut r e s u l t s  t o  

d a te  have been  in c o n c lu s iv e  and do not p o i n t  t o  i n t e g r a t e d
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p r i n c i p l e s  or r e l i a b l e  m easures i n  t h e s e  a r e a s .  I t  w ould  

seem, th e n , t h a t  th e  a b i l i t y  and a p t i t u d e  f a c t o r s  o f  gradu­

a t e  s u c c e s s  w ould be th e  most p r o m is in g  untapped so u rce  of  

in fo r m a t io n  c o n c e r n in g  su b seq u en t s u c c e s s  i n  grad u ate  s tu d y .

There have been  many d i s c u s s i o n s  c o n c e r n in g  th e  t y p e s  

o f  a p t i t u d e  t e s t s  t h a t  are  most a p p r o p r ia te  f o r  academ ic  

s e l e c t i o n  (H ountras, 1956; Lannholm, 1 9 5 7 ) .  T e s t  d e v e lo p e r s  

become e c o n o m ic a l ly  and e g o i s t i c a l l y  in v o lv e d  w ith  t h e i r  

in s tr u m e n ts .  Claims and c o u n te r  c la im s  are  p r e s e n t e d  fo r  

and a g a in s t  sp eed ed  t e s t s ,  m u l t ip le  c h o ic e  i t e m s ,  e s s a y  

exams, and on ad in f in i t u m  f o r  a l l  p o s s i b l e  t y p e s  and v a r i ­

a t i o n s  o f  t e s t s .

T h is  w r i t e r  f e e l s  t h a t  t h e r e  i s  v e r y  l i t t l e  i n  th e  way 

o f  th e o r y  or p r i n c i p l e  t h a t  w i l l  en a b le  th e  a p r i o r i  s e l e c ­

t i o n  o f  a v a l i d  t e s t .  T e s t s  must be s i t u a t i o n a l l y  v a l i d a t e d  

and r e v a l i d a t e d  a s  th e  s i t u a t i o n  ch a n g e s .  The t e s t  s e l e c t e d  

i n  t h i s  s tu d y  was s e l e c t e d  on th e  b a se s  o f  a d m in i s t r a t iv e  

co n v en ien ce  and fa c e  v a l i d i t y  a s  w e l l  a s  the f a c t  t h a t  I t  

had been  d em on stra ted  t o  have p r e d i c t i v e  v a lu e  i n  a s  many,

I f  not more, I n s t a n c e s  th a n  any o th e r  In s tr u m e n t .  A b i b l i o ­

graphy o f  th e  e a r l y  v a l i d a t i o n s  o f  t h i s  t e s t  i s  p r e s e n te d  by 

Lannholm (1 9 5 1 ) .

The A p t itu d e  T e s t  o f  th e  Graduate R ecord E xam in ation  i s  

a h ig h  l e v e l  i n t e l l i g e n c e  t e s t  d e s ig n e d  s p e c i f i c a l l y  t o  mea­

su re  r e l i a b l e  d i f f e r e n c e s  in  m en ta l a p t i t u d e  a t  th e  extrem e  

upper range o f  i n t e l l e c t u a l  a b i l i t y  (See S ch u lz  and A n g o f f ,
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1953; B aros, 1959; E d u c a t io n a l  T e s t in g  S e r v ic e ,  1 9 5 9 ) .  This  

t e s t  i s  i n  wide use f o r  both i n s t i t u t i o n a l  and s tu d e n t  e v a l ­

u a t io n  (Harvey, 1 9 5 7 ) .

The m a in  c o m p e t i t o r  o f  t h e  G ra d u a te  R e co rd  E x a m i n a t i o n  

i n  t h e  p a s t  few y e a r s  h a s  b e e n  t h e  M i l l e r  A n a lo g i e s  T e s t  

(B o ro s ,  1 9 5 9 ) .  The G ra d u a te  R eco rd  E x a m i n a t i o n  was- em ployed  

i n  t h i s  s t u d y  i n s t e a d  o f  th e  M i l l e r  A n a l o g i e s  p a r t i a l l y  be­

c a u s e  o f  a d m i n i s t r a t i v e  c o n v e n ie n c e  b u t  m o s t ly  b e c a u s e  i t  i s  

a more co m p re h e n s iv e  t e s t .

The G ra d u a te  R e c o rd  E x a m in a t io n  y i e l d s  s e p a r a t e  s c o r e s  

f o r  v e r b a l  and  q u a n t i t a t i v e  a b i l i t i e s .  These s c o r e s  a r e  

s t a n d a r d  s c o r e s  b a s e d  on a l a r g e  n o r m a t i v e  sample  an d  make 

c o m p a r i s o n s  p o s s i b l e  b e tw e en  s t u d e n t s  t e s t e d  i n  a l l  p a r t s  of 

t h e  c o u n t r y  and  i n  d i f f e r e n t  y e a r s .  A l th o u g h  t h e s e  s t a n d a r d  

s c o r e s  have had  one m a jo r  s c a l e  r e v i s i o n  ( S c h u lz  and  A n g o ff ,  

1 9 5 3 ) ,  t h e  t e s t  p u b l i s h e r  a n t i c i p a t e s  t h a t  t h e  p r e s e n t  s c o r ­

i n g  f o r m u l a s  w i l l  r e m a in  c o n s t a n t  so  t h a t  i n t e r p r e t a t i o n  and  

c o m p a r i s o n s  of  s c o r e s  o v e r  l o n g  p e r i o d s  o f  t im e  w i l l  be p o s s i ­

b l e .

A l th o u g h  i t  i s  d i f f i c u l t  i f  no t  i m p o s s i b l e  t o  o b t a i n  

i n f o r m a t i o n  on i t e m  s t a t i s t i c s  and  i t e m  c o n t e n t  o f  t h e  

t e s t s ,  t h i s  s e c u r i t y  o f  i t e m s  p l u s  th e  s t a n d a r d i z a t i o n  o f  

t h e  t e s t i n g  s e s s i o n s  a r e  t h e  m ain  a d v a n t a g e s  of t h i s  t e s t .

Some t e s t s  have s u f f e r e d  from th e  l a c k  o f  s e c u r i t y  o f  th e  

i t e m s  and from n o n -sta n d a rd  a d m in is t r a t io n  o f  th e  t e s t s .

The p u b l i s h e r s  o f  t h i s  t e s t  ta k e  more th a n  th e  n e c e s s a r y  

and r e q u ir e d  p r e c a u t io n s  t o  in s u r e  th a t  a l l  exam in ees  have
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t h e  same t e s t i n g  c o n d i t i o n s  a n d  t h e  same l a c k  o f  p r i o r  know­

l e d g e  c o n c e r n i n g  th e  i t e m s  on t h e  e x a m i n a t i o n .

S e l e c t i o n  S t u d i e s

Two main a p p r o a c h e s  or  e x p e r i m e n t a l  d e s i g n s  have b e e n  

u s e d  i n  v a l i d a t i n g  s e l e c t i o n  t e s t s  ( T i f f i n  & McCormick,

1 9 5 8 ,  p p .  8 2 - 8 7 ;  Lawshe, 1948 ,  p p .  1 3 - 1 9 ) .  The f i r s t  a n d  

m os t  d e s i r a b l e  d e s i g n  i s  t o  t e s t  a l l  a p p l i c a n t s  and  d i s r e ­

g a r d  t h e  t e s t  s c o r e s  f o r  s e l e c t i o n  a n d / o r  p e r f o r m a n c e  e v a l u ­

a t i o n  (Manning &  DuBois,  1958; Capps Sc D eC os ta ,  1957; P a t ­

t e r s o n ,  1958; an d  F i s h e r ,  1 9 5 4 ) .  A f t e r  a  s u i t a b l e  p e r i o d  

o f  t im e  has e l a p s e d  t o  a l l o w  t h e  s e l e c t e d  a p p l i c a n t s  t o  

d e m o n s t r a t e  r e l i a b l y  t h e i r  l e v e l  o f  p e r f o r m a n c e  on t h e  t a s k  

i n v o l v e d ,  t e s t  s c o r e s  a r e  c o r r e l a t e d  w i t h  a m easu re  o f  t a s k  

p e r f o rm a n c e  t o  d e t e r m i n e  t h e  v a l i d i t y  o f  t h e  t e s t  t o  p r e d i c t  

p e r f o rm a n c e  f,on t h e  j o b . "  T h i s  i s  commonly c a l l e d  " f o l l o w  

up v a l i d i t y "  o r  " p r e d i c t i v e  v a l i d i t y "  a c c o r d i n g  t o  A m er ican  

P s y c h o l o g i c a l  A s s o c i a t i o n  r e c o m m e n d a t io n s  (APA, 1 9 5 4 ) .

The c o n c e p t  u n d e r l y i n g  t h e  s e c o n d  p r o c e d u r e  i s  c a l l e d  

" c o n c u r r e n t  v a l i d i t y . "  The p r o c e d u r e  i n v o l v e s  t h e  a d m i n i s ­

t r a t i o n  of  t h e  t e s t  t o  i n d i v i d u a l s  a l r e a d y  "on t h e  j o b "  or 

e n r o l l e d  i n  s c h o o l  (K ing  and  B esco ,  1960 ;  R o b in so n ,  1958; 

a n d  H o u n t r a s ,  1 9 5 6 ) .  Then t h e  c o r r e l a t i o n  i s  com pu ted  be­

tw e e n  t h e  c r i t e r i o n  o f  p e r f o r m a n c e  a n d  t e s t  s c o r e s  t o  d e t e r ­

mine t h e  v a l i d i t y  of t h e  t e s t .

The m a in  d i f f e r e n c e  i n  t h e  two m e th o d s  c o n c e r n s  t h e  

d i f f e r e n c e s  i n  t e s t  p e r f o r m a n c e  b e tw e en  a n  a p p l i c a n t  a n d  t h e
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I n d i v i d u a l  a l r e a d y  e s t a b l i s h e d  i n  h i s  p o s i t i o n *  F o r  p u r ­

p o s e s  o f  t h i s  i n v e s t i g a t i o n ,  t h e  m a in  p r o b le m  i s  t h a t  o f  

m o t i v a t i o n .  The a p p l i c a n t  i s  a l m o s t  c e r t a i n l y  g o i n g  t o  p u t  

f o r t h  a l l  h i s  e f f o r t  t o  o b t a i n  t h e  b e s t  p o s s i b l e  s c o r e  on 

t h e  t e s t  w h i l e  t h e  a d m i t t e d  s t u d e n t  may p e r c e i v e  t h e  t e s t  

a s  a n  u n n e c e s s a r y  and  e x t r e m e l y  d i f f i c u l t  t a s k  a n d  c o n s e ­

q u e n t l y  may n o t  p u t  f o r t h  a l l  h i s  e f f o r t s  t o  o b t a i n  t h e  

h i g h e s t  p o s s i b l e  t e s t  s c o r e .  I t  c a n  a l s o  be h y p o t h e s i z e d  

t h a t  th e  h i g h l y  m o t i v a t e d  s t u d e n t  may be a n x i o u s  a n d  n e r ­

vous  an d  s o  t e n s e  t h a t  h i s  p e r f o r m a n c e  w i l l  be l o w e r e d .

I t  h a s  y e t  t o  be  d e m o n s t r a t e d  t h a t  t h e  m o t i v a t i o n  l e v e l  

o f  t h e  exam inee  w i l l  s e r i o u s l y  a f f e c t  p e r f o r m a n c e  on t h i s  

p a r t i c u l a r  t e s t  e x c e p t  a t  t h e  ex t re m e  r a n g e s  o f  m o t i v a t i o n .  

O b v io u s ly ,  i f  a s t u d e n t  i s  so u n c o n c e r n e d  t h a t  he does  n o t  

e v e n  a t t e m p t  an  i t e m ,  he w i l l  lo w e r  h i s  s c o r e ,  o r  I f  he i s  

so  a n x i o u s  an d  c o n c e r n e d  t h a t  h i s  i n t e l l e c t u a l  f u n c t i o n s  

w i l l  be i m p a i r e d ,  h i s  p e r f o r m a n c e  w i l l  be l o w e r e d .  I t  i s  

hoped  t h a t  a  g r a d u a t e  s t u d e n t  i s  p r o u d  o f  h i s  p e r f o r m a n c e  

on an y  t a s k  an d  i s  a b l e  t o  c o n t r o l  h i s  e m o t io n s  t o  t h e  ex ­

t e n t  t h a t  m o t i v a t i o n  w ou ld  not  be a s e r i o u s  q u e s t i o n  i n  a  

t e s t i n g  s i t u a t i o n  su c h  a s  t h i s  one.

The v a l i d i t i e s  o b t a i n e d  i n  a c ad e m ic  s e l e c t i o n  s t u d i e s  

h ave  b e e n  low, p a r t i c u l a r l y  a t  t h e  g r a d u a t e  l e v e l .  V a l i d i ­

t i e s  have  t y p i c a l l y  b e e n  i n  t h e  r a n g e  f rom  .2 0  t o  . 4 0  w i t h  

t h e  h i g h e r  v a l i d i t i e s  b e i n g  o b t a i n e d  by l a r g e  b a t t e r i e s  of  

t e s t s  w h ich  consume many h o u r s  an d  e v e n  d a y s  o f  t e s t i n g
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t im e*  I t  h a s  b e e n  v e r y  r a r e  t o  f i n d  a  s i n g l e  t e s t  w i t h  a 

p r e d i c t i v e  v a l i d i t y  o v e r  . 3 5 .  These low  v a l i d i t i e s  have 

b e e n  c a u s e d  by  two f a c t o r s :  (1) t h e  i n a d e q u a c y  o f  s e l e c ­

t i o n  t e s t s  t o  m easu re  a l l  f a c e t s  of  a c a d e m ic  p o t e n t i a l  a n d

(2) t h e  r e s t r i c t i o n  o f  r a n g e  i n  a b i l i t y  a n d  p e r f o r m a n c e  

f a c t o r s  f o r  g r a d u a t e  s t u d e n t s  due t o  n a t u r a l  s e l e c t i o n .

As m e n t io n e d  e a r l i e r ,  t h e r e  a r e  many f a c t o r s  w h ic h  

d e t e r m i n e  t h e  d e g r e e  o f  s u c c e s s  f o r  g r a d u a t e  s t u d e n t s .  

M o t i v a t i o n ,  i n t e r e s t ,  p r e s e n t  l e v e l  o f  k n o w led g e ,  an d  

m e n ta l  a p t i t u d e  a r e  a  few o f  t h e  f a c t o r s .  To b u i l d  a  t e s t  

o r  a  b a t t e r y  o f  t e s t s  t o  m easu re  e v e n  t h e s e  few i s  n e a r l y  

i m p o s s i b l e .  The c h a n g e s  i n  r e q u i r e m e n t s  from d e p a r t m e n t  

t o  d e p a r t m e n t  w ou ld  p r e c l u d e  t h e  c o n s t r u c t i o n  o f  t e s t s  

w h ich  w ould  have  t h e  b r e a d t h  t o  c o v e r  a l l  f a c e t s  o f  g r a d u ­

a t e  s c h o o l  p o t e n t i a l  and  s t i l l  have t h e  d e p t h  t o  s a t i s f y  

t h e  n ee d s  i n  a l l  d e p a r t m e n t s .

The r e s t r i c t e d  r a n g e  o f  a b i l i t y  among g r a d u a t e  s t u ­

d e n t s  i s  c a u s e d  p r i m a r i l y  by n a t u r a l  s e l e c t i o n  o r  11 s u r v i v a l  

o f  t h e  f i t t e s t . ” Comparing t h e  g r a d u a t e  s t u d e n t  p o p u l a t i o n  

w i t h  t h e  g e n e r a l  p o p u l a t i o n  r e v e a l s  t h a t  g r a d u a t e  s t u d e n t s  

c l u s t e r  I n  t h e  e x t re m e  u p p e r  r a n g e s  o f  a n y  a b i l i t y ,  m o t i ­

v a t i o n ,  o r  knowledge f a c t o r .  By t h e  t im e  a s t u d e n t  e n t e r s  

g r a d u a t e  s c h o o l  he h a s  p a s s e d  a  number o f  a c a d e m ic  p e r f o r m a n c e  

h u r d l e s  w h ich  have e l i m i n a t e d  t h e  l o w e r  p e r f o r m i n g  s t u d e n t s .
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C r i t e r io n  S tu d ie s

One o f  th e  most c r u c i a l  prob lem s i n  a s e l e c t i o n  s tu d y  

i s  th e  developm ent o f  a c c e p t a b le  perform ance c r i t e r i a .  

T y p ic a l ly ,  s t u d i e s  in  academ ic s e l e c t i o n  have u sed  o n ly  

grade p o in t  a v e r a g e s  a s  c r i t e r i a  o f  perform ance (Capps & 

DeCosta, 1957; D u rn a ll ,  1954; F is h e r ,  1954; and R ob inson ,  

1958)*  Other a u th o rs  ( P a t t e r s o n ,  1958; Webb, 1961; and 

Webb, 1956) have p o in t e d  out t h e  l i m i t a t i o n s  o f  grade p o i n t  

a v e r a g e s  as  a c r i t e r i o n ,  p a r t i c u l a r l y  i n  graduate s c h o o l .

As a c r i t e r i o n ,  th e  most common l i m i t a t i o n  o f  grade p o in t  

a v e r a g e s  i s  th e  d e c id e d  r e s t r i c t i o n  o f  range from th e  lo i^ e s t  

t o  h ig h e s t  a v e r a g e s .  Many grad u ate  s c h o o ls  r e q u ir e  a grade  

o f  B or h ig h e r  t o  r e c e i v e  c r e d i t  fo r  a c o u r s e .  In a d d i t io n  

t o  th e  r e s t r i c t i o n  o f  ra n g e , g ra d in g  p r a c t i c e s  and a b s o lu t e  

g r a d in g  s ta n d a rd s  v a r y  w id e ly  betw een  i n s t r u c t o r s  and b e­

tw een  d ep a rtm en ts . A s tu d e n t  can t h e o r e t i c a l l y  " r a i s e 1* h i s  

grade p o in t  a v era g e  by a v o id in g  c o u r s e s  from low  g r a d in g  

i n s t r u c t o r s  or a v o id in g  m inors i n  low  g ra d in g  d ep a rtm en ts .

There a re  many problem s o f  perform ance c r i t e r i a  i n  any  

s i t u a t i o n ,  but th e  wide v a r ia n c e  in  e d u c a t io n a l  p h i lo s o p h y  

and g o a l s  o f  e d u c a t io n  make th e  d e f i n i t i o n  o f  an  e x a c t  c r i ­

t e r i o n  i n  g ra d u a te  s c h o o l  e x tr e m e ly  d i f f i c u l t .  Thorndike  

(1 9 4 9 , pp. 1 1 9 -1 5 9 )  d e s c r ib e s  th e  g e n e r a l  problem s o f  c r i ­

t e r i o n  developm ent and Harmon e t  a l  (1954) d i s c u s s  th e  prob­

lem  o f  c r i t e r i a  in  s c i e n t i f i c  work In  academ ic , i n  r e s e a r c h ,  

and in  a p p l i e d  s e t t i n g s .  Brogden and T a y lo r  (1950) p r o v id e d
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a c l a s s i f i c a t i o n  scheme f o r  c o n c e p t u a l i z i n g  th e  v a r io u s  

t y p e s  o f  e r r o r s  th a t  can c u r t a i l  th e  e f f e c t i v e n e s s  o f  a 

c r i t e r i o n  m easure . They c l a s s i f y  c r i t e r i o n  b i a s  or e r r o r  

in t o  fou r  t y p e s  (p .  1 6 1 ) :

1 .  C r i t e r i o n  d e f i c i e n c y — o m is s io n  o f  p e r t i n e n t  e l e ­

m en ts  from t h e  c r i t e r i o n .

2 .  C r i t e r i o n  c o n t a m i n a t i o n — i n t r o d u c i n g  e x t r a n e o u s  

e l e m e n t s  i n t o  t h e  c r i t e r i o n .

3 .  C r i t e r i o n  s c a l e  u n i t  b i a s — i n e q u a l i t y  o f  s c a l e  

u n i t s  i n  t h e  c r i t e r i o n .

4 .  C r i t e r i o n  d i s t o r t i o n — im p r o p e r  w e i g h t i n g  i n  com­

b i n i n g  c r i t e r i o n  e l e m e n t s .

B ro g d en  and  T a y lo r  (1950, p .  162) s e t  up t h r e e  s t e p s  t o  be 

f o l l o w e d  when s e l e c t i n g  o r  c o n s t r u c t i n g  c r i t e r i a  and  c r i ­

t e r i o n  m e a s u r e s .

1 .  C a r e f u l  a n a l y s i s  of  t h e  t o t a l  s i t u a t i o n  i n  w h ich  

t h e  c r i t e r i o n  b e h a v i o r  o c c u r s  f o r  t h e  p u r p o s e  o f  i s o l a t i n g  

a l l  s u b - c r i t e r i o n  v a r i a b l e s  and  o b t a i n i n g  p r e l i m i n a r y  e s t i ­

m a te s  o f  t h e i r  r e l a t i v e  im p o r ta n c e — d e t e r m i n a t i o n  o f  w hat  i s  

t o  be m easu red .

2 .  The c o n s t r u c t i o n  o f  p r o c e d u r e s  a n d / o r  s c a l e s  f o r  

t h e  m easurem en t  o f  t h e s e  e l e m e n t s — d e t e r m i n a t i o n  o f  how 

e a c h  e l e m e n t  i s  t o  be m e a su re d .

3 .  Development of  a  procedu re fo r  com bining th e s e  e l e ­

ments i n t o  th e  d e s ir e d  s i n g l e  com p osite— d e te r m in a t io n  o f  

th e  r e l a t i v e  im portance o f  each  e lem en t t o  o v e r - a l l  e f f i ­

c i e n c y .
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In  t h i s  s tu d y  th e  c r i t e r i o n  problem  w i l l  be approached  

u s in g  th e  t h r e e  s t e p s  o u t l i n e d  by Brogden and T a y lo r .  In  

th e  d e te r m in a t io n  o f  what i s  t o  be m easured, i t  can be hypo­

t h e s i z e d  t h a t  t h e r e  are two f a c e t s  o f  perform ance in  g rad u ate  

s c h o o l  t h a t  c o n tr ib u te  t o  o v e r a l l  p er fo rm a n ce . These two  

a r e :  (1) academ ic perform ance and (2) r e s e a r c h  p erfo rm a n ce .

I t  sh o u ld  be p o in t e d  out t h a t  adequate p e r s o n a l  a d ju s tm e n t  

and a c c e p ta n c e  by th e  f a c u l t y  are  a l s o  c r i t i c a l  f a c t o r s  in  

grad u ate  s c h o o l  s u c c e s s .  In  k eep in g  w ith  p r e v io u s  s ta te m e n t s  

c o n ce rn in g  th e  inadequacy o f  p r e s e n t  m easures o f  p e r s o n a l  ad­

ju stm en t and p e r s o n a l i t y ,  th e s e  m easures o f  " p e r s o n a l i ty "  

w i l l  be used  o n ly  t o  stu d y  t h e i r  r e l i a b i l i t y  and t h e i r  r e ­

l a t i o n s h i p  w ith  o th er  more d i r e c t l y  o b se r v a b le  perform ance  

v a r i a b l e s .

The two most popu lar measurement t e c h n iq u e s  w hich  have 

been  u sed  t o  c o l l e c t  judgm ents or e v a l u a t i o n s  of g ra d u a te  

s tu d e n ts  are th e  grap h ic  r a t i n g  s c a l e  te c h n iq u e  and t h e  rank  

order t e c h n iq u e .  The g ra p h ic  rating; s c a le  t y p i c a l l y  r e ­

q u ir e s  th e  r a t e r  t o  check th e  p o in t  a lo n g  a continuum  which  

r e p r e s e n t s  th e  r a t e r 1 a judgment o f  th e  r a t e e .  As G -uilford  

(1954) p o i n t s  o u t ,  th e s e  s c a l e s  are s im p le  t o  c o n s t r u c t  and 

sc o re  and are  v e r y  a c c e p ta b le  t o  r a t e r s .  However, t h e y  

s u f f e r  from some common r a t e r  e r r o r s  such a s  th e  e r r o r s  o f  

h a lo ,  l e n ie n c y ,  and c e n t r a l  te n d e n c y . A lthough  s t a t i s t i c a l  

c o r r e c t io n  can be made fo r  t h e s e  e r r o r s ,  i t  I s  im p o s s ib le  t o  

t e l l  w hether th e  o b ta in e d  d i s t r i b u t i o n  o f  r a t i n g s  s u f f e r s
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from t h e s e  e r r o r s  or w hether th e  r a t in g s  a r e  t r u l y  r e p r e ­

s e n t a t i v e  o f  th e  r a t e e ' s  p erform an ce .

The r a n k in g  methods overcome some o f  th e s e  th r e e  e r r o r s  

b u t  are  t im e  consuming when the number o f  r a t e e s  I s  over  

tw e n ty .  A ls o  t h e y  are f r u s t r a t i n g  t o  th e  r a t e r  and a c t u a l l y  

s t a t i s t i c a l l y  m is le a d in g  when th e  r a t e e s  are v e r y  uniform  

i n  t h e i r  p erfo rm a n ce . The method o f  p a ir e d  com parisons i s  a 

t e c h n iq u e  fo r  making the judgment ta s k  s im p le r  f o r  th e  r a t e r .  

T h is  te c h n iq u e  w i l l  not a r t i f i c i a l l y  sp read  the s c o r e s  a s ­

s ig n e d  t o  r a t e e s  end  s in c e  th e  judgm ents are made in  p a i r s ,  

th e  judgment t a s k  i s  reduced  t o  a  number o f  " b e t t e r - t h a n - o r -  

w orse-th an "  com p arison s. A fu r th e r  advantage o f  p a ir e d  com­

p a r is o n s  i s  t h a t  K endall (1955) h as d ev e lo p ed  a c o e f f i c i e n t  

t o  determ ine th e  c o n s i s t e n c y  w ith  which th e  r a t e r  has made 

h i s  judgm ents b a sed  on th e  number o f  c i r c u l a r  t r i a d s  i n  th e  

r a t e r ' s  jud gm ents.

Another problem  i n  c r i t e r i o n  developm ent i s  en c o u n te r e d  

when th e  v a r io u s  c r i t e r i o n  m easures are combined t o  o b ta in  

one com p osite  sc o r e  fo r  each  i n d i v i d u a l .  G h i s e l l i  (1956)  

and Ryans (1954) have d i s c u s s e d  th e  problem s o f  com bin ing  

s u b c r i t e r i a  i n t o  a com p osite  c r i t e r i o n .  G h i s e l l i  im p l i e s  

t h a t ,  i n  a m u lt id im e n s io n a l  c r i t e r i o n ,  h ig h  perform ance on 

one f a c t o r  sh o u ld  com pensate fo r  low  perform ance on a n o th e r .  

The l o g i c  o f  G rim sley  (1949) and Dvorak (1956) on th e  com­

b in in g  o f  p r e d i c t o r  s c o r e s  can a l s o  be a p p l ie d  t o  th e  com­

b in i n g  o f  s u b - c r i t e r i a  i n t o  a com p osite  c r i t e r i o n .  G r im s liy
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and Dvorak f e e l  t h a t  com bin ing  m easures by s t a t i s t i c a l l y  

d eterm in ed  w e ig h t s  i s  not f e a s i b l e  i n  a l l  c a s e s .  For exam­

p l e ,  i t  may not be p o s s i b l e  f o r  a g ra d u a te  s tu d e n t  t o  be 

s u c c e s s f u l  i f  he i s  f a i l i n g  i n  e v e r y  co u r se  he i s  t a k in g ,  

r e g a r d le s s  o f  th e  b r i l l i a n c e  o f  h i s  r e s e a r c h  p e r fo r m a n c es ,  

G rim sley  and Dvorak v iew  se p a r a te  s c o r e s  more a s  e s t a b l i s h i n g  

s u c c e s s i v e  h u r d le s  or minimum a c c e p ta b le  s ta n d a rd s  on each  

v a r i a b l e .  T h is  t e c h n iq u e  has been  l a b e l e d  th e  m u l t ip le  

c u t - o f f  method,

G u i l fo r d  and M ichael (1948) and Ryans (1954) em ployed  

a te c h n iq u e  f o r  com bining m easures on th e  b a s i s  o f  t h e i r  

l o a d in g s  d e r iv e d  from f a c t o r  a n a l y s i s .  T h is  method m ight  

p r o v id e  a compromise betw een  th e  s t a t i s t i c a l  w e ig h t in g  and  

m u lt ip le  c u t - o f f  m ethods, i n  th a t  th e  s u b fa c t o r  s c o r e s  would  

be combined a c c o r d in g  t o  T-jeights but th e  main f a c t o r s  c o u ld  

rem ain  r e l a t i v e l y  in d e p e n d en t .

However, Ryans found t h a t  sim ple  u n i ta r y  w e ig h t in g s  were 

a lm o st  a s  r e l i a b l e  s t a t i s t i c a l l y  a s  th e  more com plex w e ig h t ­

i n g  p r o c e d u r e s .  Ryans concluded th a t  com plex w e ig h t in g  

schem es may not be worth th e  e x t r a  e f f o r t  in v o lv e d  t o  o b ta in  

them.
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PROCEDURE

The p r o c e d u r e s  used  i n  t h i s  s tu d y  f o l lo w  th e  b a s ic  out­

l i n e  o f  th e  d e s ig n  d e s c r ib e d  e a r l i e r  a s  th e  " concurrent  

v a l i d i t y "  d e s ig n .  Most o f  t h e  s tu d e n t s  were t e s t e d  a f t e r  

th e y  had b een  a d m itte d  t o  grad u ate  s c h o o l .

T h is  s tu d y  c o n s i s t s  o f  a number o f  s m a l le r  s t u d i e s  

c a r r i e d  out s e p a r a t e ly  i n  v a r io u s  d ep artm en ts th rou gh ou t  

Purdue U n i v e r s i t y .  Departm ents p a r t i c i p a t e d  i n  t h i s  s tu d y  

on a v o lu n ta r y  b a s i s  a lth o u g h  th e  s tu d y  had th e  com p lete  

b a ck in g  o f  th e  U n i v e r s i t y  and th e  Graduate S c h o o l .  Because  

o f  th e  autonomy o f  th e  s tu d y  w i t h in  each  departm ent, th e r e  

were some minor v a r i a t i o n s  in  p rocedu re betw een  th e  d ep a r t­

m en ts . Most o f  t h e s e  were due t o  prob lem s o f  s c h e d u l in g  

and e s t a b l i s h e d  d ep artm en ta l p o l i c i e s  and d id  not a f f e c t  

th e  b a s ic  d e s ig n  or h y p o th e se s  t o  be t e s t e d .

Sample

The names o f  the departm ents p a r t i c i p a t i n g  and th e

number o f  s t u d e n t s  in v o lv e d  in  each  departm ent appear i n  -

T able 1 .  As can  be s e e n ,  th e  s i z e  o f  the sample i n  ea ch

departm ent v a r i e d  from s i x t e e n  i n  I n d u s t r i a l  E n g in e e r in g

t o  82  i n  C hem istry . The sam p lin g  f r a c t i o n ,  i . e .

th e  number o f  s t u d e n t s  i n  sample
the to ta l number of s tu d e n tsIn  department ,
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Table 1

Departments and Number o f  S tu d en ts  In c lu d e d  In T h is  Study

Department Number o f  S tu d en ts

Agronomy 42

C hem istry 82

C i v i l  E n g in e e r in g  26

I n d u s t r i a l  E n g in ee r in g  16

Pharmacy 44

P sy c h o lo g y

C l i n i c a l  40

E xp er im en ta l 20

I n d u s t r i a l  37

S o c io lo g y  24

T o ta l 331
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v a r i e d  from a  lo w  o f  5 2 #  i n  C hem istry  t o  a h ig h  o f  100#  i n  

I n d u s t r i a l  P s y c h o lo g y .  The t o t a l  number o f  s t u d e n t s  i n  th e  

s tu d y  was 3 3 1 .

A l l  o f  th e  s tu d e n ts  i n  a l l  sam ples had com p leted  a t  

l e a s t  2 |  s e m e s te r s  o f  grad u ate  stu d y  a t  th e  tim e t h e y  were  

r a t e d  by s t a f f  members. The grade p o in t  a v e r a g e s  were b a se d  

on a t  l e a s t  th r e e  s e m e s te r s  o f  grad u ate  stu d y  and a t  l e a s t  

2? se m este r  hours o f  grad u ate  cou rse  work.

S tu d e n ts  from n o n -E n g l ish  sp ea k in g  c o u n t r ie s  were 

e x c lu d e d  from th e  s tu d y . The t e s t  perform ance o f  s tu d e n ts  

from th e s e  c o u n t r ie s  was s i g n i f i c a n t l y  lo w e r  than  th e  t e s t  

perform ance o f  E n g l is h  sp eak in g  n a t i v e s ,  e s p e c i a l l y  on th e  

v e r b a l  s e c t i o n  o f  th e  t e s t .  The norms fo r  Purdue s t u d e n t s  

whose n a t iv e  tongue i s  o th e r  th an  E n g l is h  appear i n  Table  

21 i n  Appendix A. A com parison  o f  t h e s e  norms w ith  th e  

Purdue-w ide norms in  Table 82 o f  Appendix A, based  on o n ly  

E n g lis h  sp ea k in g  s tu d e n t s ,  p o in t s  out th e  m arkedly h ig h e r  

s c o r e s  o f  th e  E n g l is h  sp ea k in g  n a t i v e s .  I t  i s  f e l t  t h a t  

t h i s  s c o r e  d i f f e r e n c e  i s  l a r g e l y  due t o  th e  lan gu age  hand i­

cap o f  f o r e ig n  s tu d e n ts  and th a t  th e s e  t e s t  s c o r e s  are n o t  

r e p r e s e n t a t iv e  o f  th e  m ental c a p a c i t i e s  o f  f o r e i g n  s t u d e n t s .  

For t h i s  r e a s o n  i t  was d e c id e d  b e fo r e  c r i t e r i o n  d a ta  had 

been  c o l l e c t e d  t o  e l im in a t e  f o r e i g n  s t u d e n t s  from t h i s  

study*

The e l i m i n a t i o n  o f  f o r e i g n  s tu d e n ts  a c c o u n te d  f o r  a  

la r g e  p r o p o r t io n  o f  th e  l o s s e s  from 100#  sam ples i n  th e
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departm ents*  Table 2 c o n t a in s  a breakdown o f  th e  r e a s o n s  

s t u d e n t s  w ere dropped from th e  s tu d y  b e fo r e  any d a ta  a n a ly ­

s i s  had ta k e n  p l a c e .  The th r e e  r e a s o n s  f o r  dropping  s tu ­

d e n ts  were a s  f o l l o w s :  (1) In co m p lete  c r i t e r i o n  d a ta .  In

a l l  c a s e s  t h i s  was cau sed  by a la c k  o f  knowledge o f  some or 

a l l  p h a se s  o f  a s t u d e n t ' s  perform ance by anyone i n  th e  de­

p a r tm e n t , (2) Lack o f  t e s t  s c o r e s .  S in c e  th e  s t u d e n t s  

were not r e q u ir e d ,  b ut o n ly  p o s i t i v e l y  r e q u e s te d ,  t o  ta k e  

t h e  t e s t ,  a few s tu d e n ts  d id  not c o o p e r a te .  (3) The la n ­

guage h an d icap . As m entioned  above, s t u d e n t s  whose n a t iv e  

lan gu age  was not E n g l is h  were e l im in a t e d  due t o  th e  s e v e r e  

lan gu age  h a n d ica p , r e s u l t i n g  i n  p o o r e r  t e s t  p erform an ce .

T e s t  A d m in is tr a t io n

The t e s t  s c o r e s  were c o l l e c t e d  under c o n d i t io n s  w hich  

v a r i e d  b etw een  d ep a rtm en ts . These t e s t i n g  c o n d i t io n s  and  

p ro ced u re s  f o r  each  departm ent appear b e low .

P sy c h o lo g y

S tu d e n ts  i n  th e  P sy c h o lo g y  D epartm ents were r e q u ir e d  t o  

subm it t e s t  s c o r e s  w ith  t h e i r  a p p l i c a t i o n s .  Because o f  t h i s  

r e q u ir em en t ,  o n ly  f i v e  s tu d e n t s  in  th e  P sy ch o lo g y  Departm ents  

to o k  th e  t e s t s  under an a d m in is t r a t io n  f o r  t h i s  s tu d y .

These f i v e  had a l l  been  a d m itted  t o  g ra d u a te  s c h o o l  p r i o r  

t o  September 1958 and th e y  to o k  th e  t e s t  i n  September 1 9 5 9 .  

The f i f t e e n  s t u d e n t s  who d id  not ta k e  th e  t e s t  were d o in g  

r e s e a r c h  i n  a b s e n t i a .  I n d u s t r i a l  P s y c h o lo g y  had com p le ted
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R easons f o r  D ropping S tu d e n ts  from Study

T o ta l
Number o f  T o ta l  R eason  f o r  Drop
S tu d e n ts  Number F o r e ig n  In com p lete  No T e st  

Department E n r o l le d  Dropped S tu d en t  C r i t e r io n  S co re s

Agronomy 62 20 11 9 0

Chem istry 156 74 20 42 12

C i v i l  E n g in e e r in g 45 19 16 1 2

I n d u s t r i a l
E n g in e e r in g 26 10 7 0 3

Pharmacy 54 10 2 6 2

P sy c h o lo g y

C l i n i c a l 52 12 1 1 10

E xp er im en ta l 29 9 1 3 5

I n d u s t r i a l 37 0 0 0 0

S o c io lo g y 43 19 2 7 10

T o t a l s 504 173 59 69 44
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a p r e v io u s  v a l i d a t i o n  o f  t e s t  s c o r e s  and th e  t e s t  s c o r e s  

were u sed  i n  s tu d e n t  s e l e c t i o n .  A lth ou gh  s c o r e s  tvere a v a i l ­

a b le  fo r  most o f  the o th e r  P s y c h o lo g y  s t u d e n t s  a t  th e  t im e  

o f  a p p l i c a t i o n ,  no d e f i n i t e  s c o r e  l i m i t s  or w e ig h t s  had 

b ee n  e s t a b l i s h e d  i n  th e  C l i n i c a l  and E x p er im en ta l s e c t i o n s  

o f  the P sy c h o lo g y  Departm ent.

Chem istry

The t e s t s  were a d m in is te r e d  t o  e n t e r i n g  C hem istry s t u ­

d e n ts  fo r  th e  e n t e r i n g  c l a s s e s  o f  1957  and 1958 . The t e s t s  

were ta k e n  a s  p a r t  o f  a th r e e  day b a t t e r y  o f  t e s t s  d u r in g  

o r i e n t a t i o n  w eek. S co re s  fo r  th e  e n t e r i n g  c l a s s  o f  1957  

had been d i s t r i b u t e d  t o  th e  C hem istry  s t a f f  b e fo r e  t h i s  

stu d y  was i n i t i a t e d ,  but th e  s c o r e s  o f  th e  e n t e r i n g  c l a s s  

o f  1958 were w ith h e ld  from th e  C hem istry  s t a f f  u n t i l  c r i ­

t e r i o n  d a ta  were c o l l e c t e d .

-  S o c io lo g y

The S o c io lo g y  Department urged th a t  a l l  t h e i r  a p p l i ­

c a n ts  submit s c o r e s  a s  p a r t  o f  th e  a p p l i c a t i o n  p r o c e d u r e ,  

b u t th e y  had not e s t a b l i s h e d  minimum s c o r e s  or w e ig h ts  t o  

e v a lu a t e  an a p p l i c a n t ’s t e s t  p er fo rm a n ce . S in ce  t h i s  t e s t  

was not p o s i t i v e l y  r e q u ir e d  o f  a l l  a p p l i c a n t s  t o  th e  S o c io l ­

ogy Departm ent, 10 o f  th e  23 s t u d e n t s  i n  t h i s  s tu d y  were 

t e s t e d  i n  May o f  1959 . S co re s  o f  t h e  s t u d e n t s  t e s t e d  were  

w ith h e ld  u n t i l  c r i t e r i o n  d a ta  had b een  c o l l e c t e d .
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Agronomy, I n d u s t r i a l  E n g in e e r in g ,  Pharmacy, 

and C i v i l  E n g in e e r in g  

S tu d e n ts  i n  th e  Agronomy, Pharmacy, and I n d u s t r i a l  

E n g in e e r in g  D epartm ents were t e s t e d  in  May o f  1959  and th e  

s t u d e n t s  i n  th e  C i v i l  E n g in ee r in g  Department were a l l  t e s t e d  

i n  September o f  1959 . The t e s t  s c o r e s  were w it h h e ld  from  

a l l  fo u r  o f  t h e s e  departm ents u n t i l  c r i t e r i o n  d a ta  had b een  

c o l l e c t e d .

A l l  o f  th e  t e s t i n g  s e s s i o n s  fo l lo w e d  th e  v e r y  r i g i d  and 

s p e c i f i c  i n s t r u c t i o n s  from th e  E d u c a t io n a l  T e s t in g  S e r v i c e .  

During th e  r e a d in g  o f  the  i n s t r u c t i o n s  t o  the ex a m in ee s ,  

th e y  were t o l d  th a t  t h e s e  s c o r e s  w ould not be used  t o  e v a l ­

uate t h e i r  perform ance i n  grad u ate  s c h o o l .  However, th e y  

were t o l d  t h a t  a copy o f  th e  t e s t  s c o r e s  would be s e n t  t o  

t h e i r  departm ent heads and t o  t h e i r  major p r o f e s s o r s .  They 

were a l s o  t o l d  th a t  t r a n s c r i p t s  o f  t h e s e  s c o r e s  w ould be 

a v a i l a b l e  from th e  E d u c a t io n a l  T e s t in g  S e r v ic e  fo r  sub­

m is s io n  t o  o th e r  graduate s c h o o l s  or v a r io u s  F e llo w sh ip  

programs which r e q u ir e  t e s t  s c o r e s  a s  p a r t  o f  th e  a p p l i c a ­

t i o n  p r o ce d u r e .

C r i t e r io n  Development 

Graduate s tu d e n t  perform ance was p e r c e iv e d  a s  b e in g  

v er y  uniform  and v er y  h igh  i n  a l l  d ep a r tm e n ts .  Seldom was 

any s t u d e n t ' s  perform ance acknow ledged  t o  be p o o r .  The 

measurement problem  c o n s i s t e d  o f  d e v e lo p in g  r a t i n g  m ethods, 

s c a l e s ,  and s c o r in g  p ro c e d u r e s  t h a t  w ould  y i e l d  a  r e l i a b l e
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s c a l e  t o  p r o v id e  a t  l e a s t  a  rank order o f  s tu d e n t  performr- 

a n c e .  A lthough  i t  was d e s i r e d  t o  o b ta in  an i n t e r v a l  s c a l e  

o f  measurement, th e  r e q u ir e m e n ts  f o r  t h i s  s tu d y  w ould have  

been  s a t i s f i e d  i f  a r e l i a b l e  rank ord er  o f  s tu d e n t s  w i t h i n  

each  department co u ld  be o b ta in e d .

Perform ance Measurement

The tw o main r a t in g  methods u sed  were th e  g r a p h ic  

r a t i n g  s c a le  and th e  p a ir e d  com parison  t e c h n iq u e .  The 

g r a p h ic  r a t in g  s c a l e  appears i n  Appendix B. The t r a i t s  

were s e l e c t e d  t o  t r y  t o  measure th e  tw o  perform ance f a c t o r s  

h y p o t h e s i z e d e a r l i e r ,  academ ic perform ance and r e s e a r c h  p er ­

form ance. The knowledge t r a i t  r a t i n g s  and o f f i c i a l  u n iv e r ­

s i t y  grade p o in t  a v e r a g e s  were t o  be th e  c e n t r a l  m easures  

o f  th e  academ ic f a c t o r .  The two t r a i t s  c o n c e r n in g  r e s e a r c h  

perform ance were d e s ig n e d  t o  lo a d  h e a v i l y  on th e  r e s e a r c h  

f a c t o r .

The s c a l e s  con cern ed  w ith  im a g in a t io n ,  m o t iv a t io n ,  and 

Independence were in c lu d e d  t o  stud y  th e  r e l i a b i l i t y  o f  

r a t i n g s  on t h e s e  t r a i t s  and t o  study th e  c o r r e l a t i o n  betw een  

r a t i n g s  on t h e s e  t r a i t s  w ith  o th e r  r a t i n g s  and w ith  grade  

p o in t  a v e r a g e s .

The o v e r a l l  perform ance s c a l e  was in c lu d e d  t o  s tu d y  

th e  "halo  e f f e c t a "  in  th e  r a t i n g s  and a l s o  t o  p r o v id e  a b ase  

from w hich  t o  e v a lu a te  th e  d eg ree  o f  in dependence o f  th e  

o th e r  perform ance r a t i n g s .
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The r e a d m le s io n s  s c a l e  was d e s ig n e d  t o  p r o v id e  th e  

r a t e r s  w ith  a r a t i n g  s c a l e  w hich  was more c o n c r e te  and  

t a n g ib le  th a n  some o f  th e  more nebulous t r a i t s  d e s c r ib e d  

i n  th e  above p a ra g ra p h s . I t  was f e l t  t h a t  th e  r e a d m is s io n  

c r i t e r i o n  was e a s i l y  u n d erstan d ab le  and th a t  s t a f f  members 

a lr e a d y  c o n c e p t u a l iz e d  s tu d e n t  perform ance i n  term s o f  

r e a d m iss lo n .

In  a d d i t i o n  t o  th e  g r a p h ic  t r a i t  r a t i n g  s c a l e s  and  

grade p o in t  a v e r a g e s ,  p a ir e d  com parison  r a t in g s  on an over­

a l l  perform ance t r a i t  were u se d . Each p a ir  was p r e s e n t e d  

on an in d i v id u a l  IBM card  a s  i l l u s t r a t e d  in  Appendix B,

T h is  was t o  p r o v id e  a n o th e r  o v e r a l l  perform ance "anchor” 

t o  e v a lu a te  th e  o th er  s c a l e s  and to  p r o v id e  one o v e r a l l  

c r i t e r i o n  o f  perform ance in  th e  ev en t  t h a t  the g ra p h ic  t r a i t  

r a t in g s  w ould  not be ad eq u ate  perform ance m easu res .

The g e n e r a l  h y p o th e s is  i n  th e  measurement phase  o f  th e  

s tu d y  was t h a t  perform ance i n  graduate sc h o o l  i s  due p r i ­

m a r ily  t o  tw o  f a c t o r s ,  academ ic perform ance and r e s e a r c h  

perform an ce .

The s p e c i f i c  h y p o th e se s  are  l i s t e d  below:

1 .  Two f a c t o r s ,  academ ic and r e s e a r c h ,  w i l l  emerge and  

a ccou n t f o r  n e a r ly  a l l  the v a r ia n c e  i n  t h e s e  perform ance  

m easures.

2 .  The o v e r a l l  perform ance m easures w i l l  be h e a v i l y  

lo a d e d  on t h e  academ ic f a c t o r  In  th e  s o c i a l  s c i e n c e  d e p a r t ­

m ents.
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3 .  The o v e r a l l  perform ance m easures w i l l  be h e a v i l y  

lo a d e d  on t h e  r e s e a r c h  f a c t o r s  i n  th e  p h y s i c a l  and n a tu r a l  

s c ie n c e  d ep a rtm en ts .

C r i t e r io n  C o l l e c t i o n

A fte r  th e  c o o p e r a t io n  of th e  in d i v id u a l  dep artm ents  had 

b een  o b ta in e d  and th e  departm ent head had n o t i f i e d  h i s  s t a f f  

members o f  th e  s tu d y ,  an in tr o d u c to r y  d i t t o e d  form l e t t e r  

was sen t  t o  ea ch  f a c u l t y  member in  ea ch  d ep artm ent. T h is  

l e t t e r  a l s o  c o n ta in e d  a r o s t e r  o f  th e  g ra d u a te  s t u d e n t s  t o  

be In c lu d ed  i n  the  s tu d y . The p r o f e s s o r s  were a sk ed  t o  

check  th e  names o f  e v e r y  s tu d e n t  whom he co u ld  e v a lu a t e  i n  

term s o f  perform ance i n  graduate  sch oo l, i n  c l a s s  work, and  

i n  r e s e a r c h .  An example o f  t h i s  l e t t e r  appears i n  Appendix  

B.

A fte r  t h e s e  r o s t e r s  were r e c e i v e d  from th e  f a c u l t y ,  

r a t i n g  forms and p a ir e d  com parison  IBM card s were p rep a red  

f o r  each  p r o f e s s o r .  T h is r a t i n g  p a ck e t  c o n ta in e d  forms f o r  

o n ly  th e  s t u d e n t s  whom th e  p r o f e s s o r  had I n d ic a t e d  he c o u ld  

e v a l u a t e .  The r a t i n g  forms and a form l e t t e r  c o n t a in in g  

i n s t r u c t i o n s  were th e n  s e n t  t o  each p r o f e s s o r .

A l l  co rresp on d en ce  was done th rou gh  th e  o f f i c e s  o f  th e  

r e s p e c t i v e  department h ea d s . The l e t t e r s  and form s were  

d i s t r i b u t e d  and c o l l e c t e d  by th e  departm ent h e a d s .  T h is  was 

done p r im a r i ly  t o  f a c i l i t a t e  t h e  d i s t r i b u t i o n  and c o l l e c t i o n  

o f  m a t e r ia l s ,  but a l s o  t o  in su re  t h a t  ea c h  f a c u l t y  member 

w ould be aware t h a t  h i s  departm ent head  was s p o n s o r in g  t h e



www.manaraa.com

28

s tu d y  and was i n t e r e s t e d  I n  t h e  r e s u l t s  o b ta in e d .  Of th e  

1 3 2  p r o f e s s o r s  who were c o n ta c t e d  t o  p a r t i c i p a t e  i n  e v a lu ­

a t i n g  s t u d e n t s ,  127  o f  them c o o p e r a te d  c o m p le t e ly .  The 

o th e r  f i v e  e i t h e r  f a i l e d  t o  resp o n d  t o  th e  i n i t i a l  in q u ir y  

or f a i l e d  t o  r e tu r n  th e  r a t i n g  form s.

As a c o n t r o l  m easure, th e  number o f  months a s tu d e n t  had

b een  e n r o l l e d  i n  g rad u ate  s c h o o l  was o b ta in e d .  I f  t h e r e  was 

a s i g n i f i c a n t  r e l a t i o n s h i p  betw een  th e  v a r io u s  c r i t e r i o n  

m easures and l e n g t h  o f  t im e  i n  grad u ate  s tu d y , t h i s  f a c t  

would i n d i c a t e  t h a t  lo n g  term  grad u ate  s t u d e n t s  had been  

a b le  t o  s u r v iv e  i n  th e  grad uate  program due t o  b e t t e r  p e r ­

form ance. I f  th e  r e l a t i o n s h i p  were s i g n i f i c a n t ,  l e n g t h  of  

t im e  i n  g ra d u a te  s c h o o l  would be p a r t i a l l e d  out o f  th e  o th e r  

c r i t e r i o n  m easures by em p loy in g  p a r t i a l  c o r r e l a t i o n  t e c h ­

n iq u e s .

C r i t e r io n  A n a ly s is

S c o r in g . The t r a i t  r a t i n g s  were s c o r e d  on an  a  p r i o r i

b a s i s  by a s s i g n i n g  a v a lu e  o f  one t o  th e  lo i* e s t  r a t i n g  on

th e  s c a l e ,  two t o  th e  n e x t ,  on up t o  s i x  f o r  th e  b e s t  p o s s i ­

b le  r a t e d  p erfo rm a n ce . The r e a d m ls s io n  r a t i n g  was s c o r e d  

in  th e  same manner e x c e p t  th e  v a lu e s  a s s ig n e d  ran ged  from  

one t o  f i v e  f o r  th e  p o s s i b l e  r e a d m is s io n  d e c i s i o n s .  For 

a l l  th e  r a t i n g s ,  a h ig h  r a t i n g  s c o r e  was i n d i c a t i v e  o f  h ig h  

p erfo rm a n ce . The a r i t h m e t i c  means o f  th e  r a t i n g s  r e c e i v e d  

by ea ch  s tu d e n t  were used  a s  th e  perform ance m easures f o r  

ea c h  s tu d e n t  on th e  r e s p e c t i v e  p erform ance t r a i t .
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G-rade p o in t  a v e r a g e s  were c o l l e c t e d  from th e  f i l e s  o f  

th e  U n i v e r s i t y  R e g i s t r a r ,  These a v e r a g e s  were b a sed  on a t  

l e a s t  th r e e  s e m e s te r s  o f  grad u ate  work and a t  l e a s t  tw e n ty -  

se v e n  se m e ste r  hours o f  c o u rse  c r e d i t .  T h is  i s  t h r e e  sem es­

t e r  hours o f  co u rse  c r e d i t  above th e  minimum co u rse  r e q u ir e ­

ments f o r  t h e  M aster o f  S c ie n c e  Degree a t  Purdue. However, 

not a l l  o f  th e  s tu d e n ts  in  th e  stu d y  had been  g r a n te d  t h e  

M.S. d eg ree  a t  th e  tim e th e  c r i t e r i a  were c o l l e c t e d .

The p a ir e d  com parison  r a t i n g s  o f  o v e r a l l  perform ance  

were sc o r e d  by two p r o c e d u r e s .  The f i r s t  was th e  P e r so n n e l  

Comparison System d e s c r ib e d  by Lawshe e t  a l  ( 1 9 4 9 ) .  In  t h i s  

sy stem , a s ta n d a r d  or "Z° s c o r e  i s  a s s i g n e d  each  s tu d e n t  

b a se d  on th e  p r o p o r t io n  o f  p r e f e r e n c e s  from ea ch  r a t e r .

These s tan d ard  s c o r e s  a r e  av era g ed  t o  o b ta in  one co m p o site  

"Z" sc o re  f o r  each  s tu d e n t .  T h is s c o r e  w i l l  be h e r e a f t e r  

r e f e r r e d  t o  a s  th e  "P aired  Comparison Z S co re ,"

The above procedure in v o lv e s  th e  a ssu m p tio n  o f  e q u a l  

means and v a r ia n c e s  o f  s tu d e n t  perform ance w i t h i n  each  r a t e r .  

Due t o  th e  w ide v a r i a t i o n s  i n  th e  number o f  s t u d e n t s  r a t e d  

by I n d iv id u a l  p r o f e s s o r s ,  i t  was f e l t  t h a t  t h e s e  a ssu m p tio n s  

m ight be v i o l a t e d  in  t h i s  s tu d y .

To a v o id  th e  above a ssu m p tio n s , an a p r i o r i  d e c i s i o n  

was made t o  d e v e lo p  an o th er  s c a l i n g  p roced u re  t o  s c o r e  ju d g ­

m ents o f  th e  r a t e r s  in  t h i s  s tu d y .  The s i t u a t i o n  was on© i n  

w hich a  number o f  s tu d e n t s  were t o  be ranked  on a common 

s c a l e ,  but where a l l  r a t e r s  were not a b le  t o  e v a lu a t e  a l l
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th e  s t u d e n t s .  An approxim ate c o n c e p t io n  o f  th e  number o f  

m is s in g  c e l l s  and d l s p r o p o r t l o n a l l t y  o f  t h e  c e l l s  i n  th e  

Judgment m a tr ix  can  be o b ta in e d  from i n s p e c t i o n  o f  T able  3,

I t  can be s e e n  t h a t  most s tu d e n t s  were r a t e d  by o n ly  two 

or th r e e  f a c u l t y  members,

Given an  in co m p le te  m a tr ix  such a s  t h i s ,  th e  problem  

i s  t o  f in d  some method o f  com bining a l l  t h e  Judgments o f  the  

d i f f e r e n t  r a t e r s  so  th a t  a l l  s tu d e n ts  in  a departm ent can  be 

p la c e d  on a common s c a l e .  I f  th e r e  were o n ly  a few  m is s in g  

c e l l s ,  th en  th e  procedure o f  f i t t i n g  m is s in g  v a lu e s  (Cochran  

& Cox, 157) i s  f e a s i b l e .  However, t h i s  p rocedure i s  not  

a p p l i c a b le  when th e r e  a re  a la r g e  number o f  empty c e l l s ,  a s  

i n  t h i s  s tu d y .

In  the  p roced u re  used  in  t h i s  s tu d y  th e  judgm ents o f  

th e  r a t e r s  were i n  th e  form o f  p a ir e d  com parison  r a t i n g s .

The modal judgment o f  a l l  r a t e r s  who e v a lu a t e d  a p a r t i c u l a r  

r a t e e  was e n t e r e d  i n t o  a “r a t e e  by r a t e e M m a tr ix .  T h is  

m a tr ix  was th e n  used  t o  d eterm in e  th e  rank ord er  among th e  

r a t e e s  a s  w e l l  a s  th e  i n t e r n a l  c o n s i s t e n c y  o f  th e  judgm ents.

T h is  method assumes t h a t  th e  f a i l u r e  o f  a p a r t i c u l a r  

r a t e r  t o  know a r a t e e  w e l l  enough t o  e v a lu a t e  him was due 

t o  random f a c t o r s .  I t  a l s o  assum es t h a t  th e  r a t e r s  were 

from th e  same p o p u la t io n ,  so  t h a t  t h e i r  judgm ents c o u ld  be 

a v e r a g e d . No assu m p tio n s  were made c o n c e r n in g  th e  form o f  

th e  r a t e r  or r a t e e  p o p u la t io n s .  The p roced u re  was a s  f o l lo w s :

1 .  An *n x  n" m a tr ix  o f  th e  r a t e e s  was l a i d  out a s  i n
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Table 3

Number o f  S tu d e n ts  R ated  by I n d ic a t e d  Number 

o f  F a c u lty  Members

T o ta l  Number 
o f  R a te r s

Number o f F a c u lty  R a t in g s  
Student

Department In  Department ■ 7

or more
8 5 4 3 2 1

Agronomy 25 0 4 2 7 11 13 5

C hem istry 26 0 0 0 1 4 14 63

C i v i l  E n g in eer in g ; 25 0 3 4 2 9 6 3

I n d u s t r i a l
E n g in e e r in g 10 0 0 3 1 7 5 0

Pharmacy 14 0 0 1 0 12 21 10

P sy c h o lo g y

C l i n i c a l 20* 9 7 9 8 5 2 0

E xp er im en ta l 20* 4 4 2 4 4r 2 0

I n d u s t r i a l 20* 9 3 5 2 9 9 0

S o c io lo g y 8 0 0 0 6 9 7 2

*The same 20 f a c u l t y  members r a t e d  s t u d e n t s  i n  th e  th r e e  
s e c t i o n s  o f  t h e  P sy c h o lo g y  Department.
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T able 4 .  T ab le  4 I s  an  exam ple, f o r  p u rp oses  o f  I l l u s t r a t i o n ,  

from a n o th e r  s tu d y  (Denenberg & B e sco , 1 9 6 0 ) .

2 .  Taking th e  p a ir e d  com parison judgm ents o f  each  

r a t e r  s e p a r a t e ly ,  a p lu s  (-*■) was e n t e r e d  In  the  a p p r o p r ia te  

c e l l  each  t im e th e  r a t e e  on th e  h o r i z o n t a l  a x i s  was p r e f e r r e d  

over  th e  r a t e e  on the  v e r t i c a l  a x i s .  A minus ( - )  was e n t e r e d  

whenever the  r a te e  on th e  h o r iz o n t a l  a x i s  was l e s s  p r e f e r r e d  

th an  th e  r a t e e  on the v e r t i c a l  a x i s .  T h is  was done b oth  

above and b e low  th e  d ia g o n a l .  I n  Table 4 i t  can be se e n  

t h a t  e i g h t  s t a f f  members compared s t u d e n t s  1 and 2 , w ith  

f i v e  o f  them ju d g in g  2 s u p e r io r  t o  1 .

3 . A f t e r  th e  judgm ents o f  a l l  r a t e r s  have been  e n te r e d ,  

a p lu s  v a lu e  was a s s ig n e d  t o  each  c e l l  t h a t  had th e  g r e a t e r  

p r o p o r t io n  o f  p lu s  s ig n s  and a minus v a lu e  to  ea ch  c e l l  t h a t  

had a g r e a t e r  p r o p o r t io n  o f  minus s i g n s .  I f  th e r e  was an  

eq u a l number o f  p lu s  and minus s ig n s  in  a c e l l ,  or i f  th e  

c e l l  was b la n k , t h a t  c e l l  was a s s ig n e d  a zero  v a lu e .  An 

i l l u s t r a t i o n  o f  t h i s  s te p  i s  i n  Table 5; the  r a t e e s  have 

a l s o  b een  arra n g ed  i n  rank order in  t h i s  t a b l e .

4 .  The number o f  p o s i t i v e  c e l l s  were summed f o r  ea ch  

r a t e e .  I f  two r a t e e s  had th e  same number o f  p o s i t i v e  c e l l s ,  

th e  t i e  was broken  by o b s e r v in g  the p r o p o r t io n  In  th e  c e l l  

i n  w hich t h e s e  two r a t e e s  were compared; th e  s tu d e n t  w it h  

th e  g r e a t e r  p r o p o r t io n  o f  fa v o r a b le  c h o ic e s  in  t h a t  c e l l  

r e c e i v e d  th e  more fa v o r a b le  rank (See s tu d e n t  p a i r s  6 -1 1  and 

3 - 8  i n  T a b les  4 and 5 ) .  I f  t h a t  c e l l  was e q u a l ly  s p l i t  or
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T able 4 

Example:

M atr ix  o f  Judgm ents Made by 15 R a te r s  on 11 R a te e s  Showing  

Number o f  Times R a tee  on H o r iz o n ta l  A x is  I s  P r e fe r r e d  over  

R atee  on V e r t i c a l  A x is  ( / )  and Number o f  Times R a tee  on 

H o r iz o n ta l  A x is  I s  L ess  P r e fe r r e d  Than R a tee  on V e r t i c a l

A x is  ( - )

R a te e s

1 2 3 4 5 6 7 8 9 10 11

/ — - / — / — / — / - — - — — / mm

1 5 3 1 0 3 0 2 0 3 1 1 6 2 1 2 0 1 2 2 0

2 3 5 1 2 6 0 4 0 4 4 1 8 1 3 2 3 1 6 1 4

3 0 1 2 1 3 0 4 0 1 2 0 1 2 1 1 3 0 2 0 2

4 0 3 0 6 0 3 3 1 0 5 0 3 0 4 0 5 0 4 0 2

5 0 2 0 4 0 4 1 3 0 5 0 2 1 4 1 5 0 3 0 2

6 1 3 4 4 1 2 5 0 5 0 0 6 4 2 2 4 0 7 2 3

7 6 1 8 1 1 0 3 0 2 0 6 0 3 0 2 0 4 1 3 1

8 1 2 3 1 1 2 4 0 4 1 2 4 0 3 2 3 0 3 2 0

9 0 2 3 2 3 1 5 0 5 1 4 2 0 2 3 2 1 3 2 0

10 2 1 6 1 2 0 4 0 3 0 7 0 1 4 3 0 3 1 4 1

11 0 2 4 1 2 0 2 0 2 0 3 2 1 3 0 2 0 2 1 4
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Table 5

Matrix of Pooled Judgments Arranged in  Rank Order

R a te e s

5 4 2 8 3 6 11 9 1 10 7

5 -

4 /

2 / / - — 0 - - - - -

8 / / / — - / - - - -

3 / / / / -

6 / / 0 / / — - - - -

11 / / / - / / - - - -

9 / / / / / / / - - —

1 / / / / / / / - -

10 / / / / / / / / / -

7 / / / / / / / / /

Number of  
P r e fe r e n c e s 10 9 7 6 6 5 5 3 2 1 0

Rank 1 2 3 4 5 6 7 8 9 10 11
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b la n k , th e n  t h e  r a t e e s  were t r e a t e d  a s  b e in g  t i e d .

R e l i a b i l i t y .  In  th e  p a ir e d  com parison  m a tr ix  s c o r e ,  

K e n d a ll» s  c o e f f i c i e n t  o f  c o n s i s t e n c e  was u sed  a s  a measure  

o f  i n t e r n a l  c o n s i s t e n c y  among th e  r a t e r s  (K e n d a l l ,  1955; 

Edwards, 1 9 5 7 ) .  The c o e f f i c i e n t  i s  red u ce d  a s  th e  number 

o f  c i r c u l a r  t r i a d s  I n c r e a s e s .  Whenever t i e s  o ccu rred  i n  

th e  d a ta , th e y  were cou n ted  a s  one h a l f  i n  d e te r m in in g  th e  

c o e f f i c i e n t  o f  c o n s i s t e n c e  and c o n s e q u e n t ly  red u ced  th e  

v a lu e  o f  th e  c o e f f i c i e n t .

The r e l i a b i l i t i e s  o f  th e  g ra p h ic  t r a i t  r a t i n g s  and th e  

p a ir e d  com parison  "ZM sc o r e  were e s t im a t e d  u s in g  a n  a n a l y s i s  

o f  v a r ia n c e  approach s u g g e s t e d  by Ebel ( 1 9 5 1 ) .  The c o e f f i ­

c i e n t  used  was th e  I n t r a c l a s s  c o r r e l a t i o n  which t r e a t s  th e  

d i f f e r e n c e s  among th e  mean r a t i n g s  o f  th e  f a c u l t y  members 

a s  c o n t r ib u t in g  t o  e r r o r  v a r ia n c e  and c o n s e q u e n t ly  r e d u c in g  

th e  r e l i a b i l i t y .

Fact or A n a ly s i s  o f  Perform ance R a t in g s . The e i g h t  

g r a p h ic  t r a i t  r a t i n g  s c o r e s  and th e  two p a ir e d  com p arison  

r a t i n g  s c o r e s  and grade p o in t  a v era g es  were f a c t o r  a n a ly z e d  

u s in g  the com p lete  c e n t r o id  method as s u g g e s t e d  by T hurstone  

(1947) and by F ru ch ter  (1 9 5 4 ) .  C om m unalities were e s t im a t e d  

by th e  m u l t ip le  c o r r e l a t i o n  squared  b etw een  th e  v a r i a b l e  and  

th e  o th er  t e n  v a r i a b l e s .  S ep arate  f a c t o r  a n a ly s e s  o f  th e  

e l e v e n  perform ance v a r i a b l e s  were computed in  each  o f  th e  

n in e  d ep artm en ts .
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The r a t i n g  v a r i a b l e s  u sed  were d e s ig n e d  t o  p r o v id e  

f a c t o r  lo a d in g s  on acad em ic , r e s e a r c h ,  and o v e r a l l  perform ­

a n c e ,  As G u i l fo r d  (1952) s u g g e s t e d ,  more th a n  one perfornt-  

ance v a r i a b le  was used  f o r  ea ch  o f  th e  h y p o th e s iz e d  perform ­

ance f a c t o r s .  Thus th e  h y p o t h e s i s e d  f a c t o r s  sh o u ld  emerge  

w ith  lo a d in g s  on more th a n  one v a r i a b l e .  The h y p o th e s iz e d  

f a c t o r s  would t h e n  be common f a c t o r s  and would be more 

e a s i l y  i n t e r p r e t e d  th a n  i f  th e  f a c t o r  was s p e c i f i c  t o  one 

v a r i a b l e .

Compiled C r i t e r io n  S c o r e s . A com p osite  s c o r e  was ob­

t a in e d  fo r  each  s tu d e n t  on ea ch  f a c t o r  o f  p erform an ce . The 

a v era g e  r a t i n g  f o r  in d i v id u a l  s tu d e n ts  on ea ch  v a r i a b le  was 

w e ig h ted  by the f a c t o r  lo a d in g  fo r  t h a t  v a r ia b le  i n  th e  r e s ­

p e c t i v e  d ep a rtm en ts . These w e ig h te d  r a t i n g  s c o r e s  were 

summed t o  g iv e  ea ch  s tu d e n t  one perform ance sc o r e  f o r  t h a t  

f a c t o r .

V a l i d i t y  D ete r m in a t io n  

V a l i d i t y  o f  th e  two t e s t s  was d e term in ed  by c o r r e l a t i n g  

th e  t e s t  s c o r e s  w ith  th e  v a r io u s  perform ance m easu res .

D epartm ental V a l i d i t i e s  

For each  d epartm ent, rank order  c o r r e l a t i o n  c o e f f i ­

c i e n t s  were computed betw een  the  two t e s t  s c o r e s  and th e  

p a ir e d  com parison  m a tr ix  s c o r e .  P ea r so n  product-moment 

c o r r e l a t i o n s  were computed i n  ea ch  departm ent betw een  th e  

w eig h te d  f a c t o r  c r i t e r i o n  s c o r e s  and th e  two t e s t  s c o r e s .

•?
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V a l i d i t i e s  were computed o n ly  w i t h i n  d ep a rtm en ts . No a t te m p t  

was made t o  o b ta in  a g e n e r a l  e x p r e s s io n  o f  v a l i d i t y  a c r o s s  

a l l  d ep a rtm en ts . This was not a t te m p te d  p r im a r i ly  b ecau se  

o f  th e  wide d i f f e r e n c e s  in  t e s t  s c o r e s  b etw een  departm ents  

(King & B esco , I9 6 0 )  and th e  wide d i f f e r e n c e s  i n  grade p o in t  

a v e r a g e s  and r a t i n g s  b etw een  departm ents*  To e q u a te  t e s t  

s c o r e s ,  g r a d e s ,  and r a t i n g s  a c r o s s  d epartm ents was a prob­

lem w hich  would in v o lv e  a ssu m p tio n s  c o n c e r n in g  a b s o lu te  p er­

formance l e v e l s  betw een  d ep a rtm en ts . T h is  au th or  had no 

b a s i s  on which t o  make t h e s e  a ssu m p tio n s .

D epartm ental I n t e r c o r r e l a t i o n s  

P e a r s o n ia n  c o r r e l a t i o n s  were computed b etw een  th e  fo u r ­

t e e n  v a r i a b l e s  i n  th e  s tu d y  f o r  each  d ep artm ent. These  

fo u r te e n  v a r i a b l e s  were: th e  t e n  r a t i n g  v a r i a b l e s ,  grade

p o in t  a v e r a g e s ,  months i n  grad u ate  s c h o o l ,  p lu s  th e  two  

t e s t  s c o r e s .
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RESULTS

R e l i a b i l i t y  o f  R a t in g s  

The r e l i a b i l i t y  o f  th e  t e n  r a t i n g  v a r i a b l e s  f o r  ea ch  

departm ent a p p e a rs  i n  Table 6 .  I t  can be s e e n  t h a t  most 

o f  the  r e l i a b i l i t i e s  on th e  g ra p h ic  t r a i t  r a t i n g s  were v e r y  

lo w . The h ig h e s t  r e l i a b i l i t i e s  were found w ith  m easures  

o f  o v e r a l l  p erform an ce, e s p e c i a l l y  when m easured by one o f  

th e  p a ir e d  com parison  t e c h n iq u e s .

The r e l i a b i l i t i e s  o f  th e  p a ir e d  com parison  m a tr ix  

sc o r e d  r a t i n g  ranged  from a low  o f  . 6 5  In  C hem istry  t o  a 

h ig h  o f  .9 2  i n  S o c io lo g y ,  T h is  r a t i n g  te c h n iq u e  had con­

s i s t e n t l y  h ig h e r  r e l i a b i l i t i e s  a c r o s s  dep artm ents  th a n  any  

o f  th e  o th er  r a t i n g  p r o c e d u r e s .

F actor  A n a ly s i s  o f  R a t in g s  

The o r i g i n a l  h y p o th e se s  c o n c e rn in g  th e  f a c t o r  s t r u c t u r e  

o f  grad u ate  s c h o o l  perform ance were r e j e c t e d  by t h e s e  d a ta .

In  e v e r y  departm ent th e  o n ly  f a c t o r  o f  perform ance t o  emerge 

was a g e n e r a l  perform ance f a c t o r .  The f a c t o r  lo a d in g s  on 

th e  one g e n e r a l  f a c t o r  f o r  a l l  t h e  perform ance v a r i a b l e s  

w it h in  each  departm ent appear i n  Table 7 .  A l l  th e  v a r i a b l e s  

were h ig h ly  lo a d e d  on t h i s  g e n e r a l  perform ance f a c t o r .  Grade 

p o in t  a v e r a g e s  were c o n s i s t e n t l y  t h e  v a r i a b l e  w i t h  th e  l o w e s t  

f a c t o r  lo a d in g .
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The i n t e r c o r r e l a t i o n s  b etw een  a l l  t h e  v a r i a b l e s  appear  

i n  T a b le s  21 through  29 in  Appendix C* The i n t e r c o r r e l a -  

t i o n s  in  t h i s  t a b l e  a re  a l l  P earson  product-mom ent c o r r e l a ­

t i o n  c o e f f i c i e n t s ,  and t h e y  appear b e low  th e  main d ia g o n a ls  

o f  th e  m a t r ic e s .  The co m m u n a iit les  i n s e r t e d  fa r  th e  f a c t o r  

a n a ly s e s  a r e  on th e  main d ia g o n a l .  The r e s i d u a l s  r e m a in in g  

a f t e r  th e  e x t r a c t i o n  o f  th e  f i r s t  c e n t r o i d  f a c t o r  a re  above  

th e  main d ia g o n a l .  I n s p e c t i o n  o f  t h e s e  r e s i d u a l s  r e v e a l s  

t h a t  a lm o st  a l l  o f  them a r e  b e low  an a b s o lu t e  v a lu e  o f  . 1 0 .  

C o n s id e r in g  th e  f a c t  th a t  th e  v a r i a b l e s  were s o  h ig h l y  i n t e r ­

c o r r e la t e d ,  t h e s e  sm a ll  r e s i d u a l s  i n d i c a t e  t h a t  a lm o st  a l l  

o f  th e  v a r ia n c e  i s  a c c o u n te d  fo r  by th e  f i r s t  c e n t r o i d  

f a c t o r .

F urth er  e v id e n c e  of th e  f a c t  t h a t  th e r e  i s  o n ly  one 

common f a c t o r  in  t h e s e  data ap pears in  Table 8 .  I t  can  be 

s e e n  t h a t  th e  f i r s t  f a c t o r  a c c o u n ts  f o r  r o u g h ly  90$ o f  th e  

common v a r ia n c e  i n  a l l  d ep artm en ts . The secon d  f a c t o r  was 

e x t r a c t e d  fo r  each  departm ent and th e  g r e a t e s t  amount o f  

common v a r ia n c e  a cco u n ted  f o r  was 1 . 4 $  i n  E xp er im en ta l Psy­

c h o lo g y .  The seco n d  f a c t o r  was not s t a t i s t i c a l l y  or p ra c ­

t i c a l l y  s i g n i f i c a n t  i n  any o f  the  d ep a rtm en ts . S in ce  ea ch  

c e n t r o i d  f a c t o r  i s  s m a l le r  th a n  th e  f a c t o r  p r e c e d in g  i t ,  no 

f a c t o r s  were e x t r a c t e d  a f t e r  th e  secon d  f a c t o r .

The c o r r e l a t i o n s  b etw een  months in  g ra d u a te  s c h o o l  and 

th e  o th e r  perform ance v a r i a b l e s  were c l o s e  t o  z e r o  i n  m ost 

c a s e s .  S in c e  t h e s e  low  c o r r e l a t i o n s  in d i c a t e d  t h a t  th e
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T able 8

Table o f  V ar ian ce  A ccounted  fo r  by Common V arian ce  

and by th e  F ir s t  and Second C en tr o id  F a c to rs

Departm ents

P er Cents

Common 
V arian ce  
As A # o f  

T o ta l  
V arian ce

F i r s t  
F actor  

V ariance  
As A # o f  

T o ta l  
V ariance

F i r s t  
F actor  

V ariance  
As A $ o f  

Common 
V ariance

Second  
F actor  

V arian ce  
As A # o f  

Common 
V ariance

Agronomy 8 2 .3 7 4 .6 9 0 .6 1 . 2

Chem istry 7 6 .3 6 7 .6 8 8 .6 1 .1

C i v i l  E n g in ee r in g 8 9 .6 7 6 .9 8 6 .8 .5

I n d u s t r i a l  E n g in e e r in g  9 4 .0 7 8 .8 8 3 .9 . 6

Pharmacy 8 3 .8 7 3 .9 8 8 .1 . 4

P sy ch o lo g y

C l i n i c a l 8 4 .9 7 9 .8 9 4 .0 . 8

E xp er im en ta l 9 4 .7 8 2 .8 8 7 .4 1 . 4

I n d u s t r i a l 9 1 .5 8 4 .3 9 2 .0 . 4

S o c io lo g y 9 1 .3 8 4 .4 9 2 .5 .1
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o th e r  perform ance v a r i a b l e s  were not h ig h l y  r e l a t e d  t o  t e n u r e  

In  grad u ate  s c h o o l ,  th e  number o f  months In  grad u ate  s c h o o l  

was not In c lu d e d  in  th e  f a c t o r  a n a l y s i s .

D epartm ental V a l i d i t y  

Due t o  th e  u n id im e n s io n a l  q u a l i t i e s  o f  th e  graduate  

s c h o o l  perform ance m easured In  t h i s  s tu d y ,  i t  was f e l t  t h a t  

th e  c r i t e r i o n  u sed  sh o u ld  be an  o v e r a l l  perform ance measure  

w ith  h igh  r e l i a b i l i t y .  The p a ir e d  com parison  m a tr ix  sc o r e  

was s e l e c t e d  a s  th e  one b e s t  c r i t e r i o n  m easure.

In  th e  f i r s t  two columns o f  Table 9 can be s e e n  th e  

rank order c o r r e l a t i o n s  betx^een t h i s  p a ir e d  com parison  over­

a l l  perform ance c r i t e r i o n  and th e  t e s t  s c o r e s .  One or b o th  

o f  th e  s e c t i o n s  o f  th e  A p titu d e  T est  had s i g n i f i c a n t  c o r r e ­

l a t i o n s  w ith  th e  o v e r a l l  c r i t e r i o n  i n  a l l  departm ents e x c e p t  

I n d u s t r i a l  P s y c h o lo g y .  The la c k  o f  c o r r e l a t i o n  in  I n d u s t r i a l  

P sy c h o lo g y  was due t o  th e  f a c t  th a t  s t u d e n t s  in  t h i s  d ep a r t­

ment were s e l e c t e d  i n  p a r t  on th e  b a s i s  o f  th e s e  t e s t  s c o r e s .  

There was a d e c id e d  r e s t r i c t i o n  o f  range in  th e  t e s t  s c o r e s .

The stan d ard  d e v i a t i o n  o f  t e s t  s c o r e s  in  I n d u s t r ia l  P sy c h o lo g y  

was 70 and 60 f o r  th e  Q u a n t i t a t iv e  and V erbal s e c t i o n s ,  r e s ­

p e c t i v e l y .  The standard  d e v i a t i o n s  In  th e  o th e r  departm ents  

ran ged  from 90 t o  ISO sc o r e  p o i n t s -

The s i g n i f i c a n t  v a l i d i t i e s  ranged  from .2 0  i n  C hem istry  

t o  a v ery  h ig h  .5 6  i n  S o c io lo g y .  In  th r e e  d ep artm en ts , Chem­

i s t r y ,  E xp er im en ta l P s y c h o lo g y ,  and S o c io lo g y ,  b o th  Q u a n tita ­

t i v e  and V erbal s c o r e s  were s i g n i f i c a n t l y  r e l a t e d  t o  p erform an ce .
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C o r r e la t io n s  b etw een  t e s t  s c o r e s  and th e  o v e r a l l  p er ­

formance g r a p h ic  t r a i t  r a t i n g s ,  th e  grade p o in t  a v e r a g e s ,  and  

th e  c o m p i l e d - c r i t e r i o n  f a c t o r  sc o r e  a re  a l s o  i n  Table 9*

Most o f  t h e s e  v a l i d i t i e s  a r e  lo w e r  th a n  th e  v a l i d i t i e s  w ith  

th e  more r e l i a b l e  p a ir e d  com parison  r a t i n g .  Even th e  com- 

p i l e d - e r i t e r i o n  f a c t o r  s c o r e s  had lo w er  av era g e  v a l i d i t i e s  

th a n  th e  s im p le  p a ir e d  com parison  c r i t e r i o n .

M u lt ip le  C o r r e la t io n s  

The m u l t ip le  c o r r e l a t i o n s  betw een  grad uate  perform ance  

and b oth  o f  th e  t e s t  s c o r e s  were computed f o r  th e  th r e e  de­

p a rtm en ts  in  w hich  b oth  t e s t s  d em on stra ted  s i g n i f i c a n t  v a l i d ­

i t i e s .  The m u l t ip le  c o r r e l a t i o n s  were .5 2 ,  . 6 4 ,  and .5 8  i n  

C hem istry , E xp er im en ta l P s y c h o lo g y ,  and S o c io lo g y  r e s p e c t i v e ­

l y .  None o f  t h e s e  m u l t ip le  c o r r e l a t i o n s  were s i g n i f i c a n t l y  

g r e a t e r  th a n  th e  s im p le  t w o - v a r ia b le  c o r r e l a t i o n s .
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DISCUSSION

R e l i a b i l i t y  o f  R a t in g s  

The v e r y  low  r e l i a b i l i t y  o f  the t r a i t  r a t i n g s  In t h i s  

stu d y  was p ro b a b ly  due t o  two f a c t o r s .  The f i r s t  was t h a t  

f a c u l t y  members were o b se r v in g  the  s tu d e n ts  In  d i f f e r e n t  

c o n t e x t s  and p h a se s  o f  t h e i r  graduate work. I t  would be 

l o g i c a l  th a t  th e  perform ance o f  s tu d e n ts  would v a r y  in  d i f ­

f e r e n t  c o n t e x t s .  The secon d  r e a so n  was th e  f a c t  t h a t  d i f ­

f e r e n c e s  betw een  a b s o lu te  r a t i n g  l e v e l  o f  th e  f a c u l t y  mem­

b e r s  was t r e a t e d  a s  e r r o r  and c o n se q u e n t ly  low ered  the  

r e l i a b i l i t i e s .

Some r a t e r s  c o n s i s t e n t l y  a s s ig n e d  r a t i n g s  h ig h e r  or 

lo w er  than  th e  o ther  r a t e r s .  This f a c t  was p ro b a b ly  due t o  

the  r e sp o n se  s e t  o f  th e s e  "high" or "low" r a t e r s .  This  

phenomenon I s  commonly d e s c r ib e d  as some r a t e r s  b e in g  "hard" 

or "tough," w h i le  o th er  r a t e r s  are " so ft"  or "easy ."  These  

d i f f e r e n c e s  i n  r a t e r  l e n ie n c y  were not s t a t i s t i c a l l y  cor­

r e c t e d  in  t h i s  s tu d y . I t  wag d e s ir e d  t o  d eve lop  a r a t in g  

proced u re t h a t  would be immune t o  th e  e f f e c t s  o f r a t e r  l e n ­

ie n c y  t e n d e n c ie s .  Even though i t  was q u i t e  obvious t h a t  

th e  g rap h ic  t r a i t  r a t i n g s  d id  not a cc o m p lish  t h i s  o b j e c t i v e ,  

i t  i s  s t i l l  almc-st- a n e c e s s i t y  th a t  th e  r a t i n g  procedure to
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be u sed  i n  t h e  grad u ate  departm ents sh o u ld  e l im i n a t e  t h i s  

d e f i c i e n c y  by o th er  t e c h n iq u e s  th a n  s t a t i s t i c a l l y  e q u a t in g  

s c o r e s .  To e q u a te  s c o r e s  betw een  r a t e r s  s t a t i s t i c a l l y ,  

th e  a ssu m p tio n  must be made th a t  th e  (,t r u e M s c o r e s  o f  th e  

r a t e e s  b e in g  r a t e d  i s  known and t h a t  the l e v e l  o f  r a t i n g s  

r e c e iv e d  i s  a l t e r e d  up or down t o  f i t  th e  ,,t r u e rt s c o r e  l e v e l .

Q uite o b v io u s ly ,  i t  i s  im p o s s ib le  t o  d e term in e  i f  a  

r a t e r  i s  r e a l l y  a hard or s o f t  r a t e r .  I t  c o u ld  be t h a t  th e  

s tu d e n ts  a r a t e r  i s  e v a l u a t i n g  a re  a l l  lo w  or h ig h  p e r fo rm e r s .  

T h is  u n d eter m in a t io n  o f  t r u e  r a t i n g s  b r in g s  up u n s o lu b le  

d e f i n i t i o n a l  and l o g i c a l  prob lem s c o n c e r n in g  tru e l e v e l  o f  

p erform an ce .

I t  I s  hoped t h a t  th e  p a i r e d , com parison  m a tr ix  sc o r e  

tec h n iq u e  d e v e lo p e d  In  t h i s  s tu d y  w i l l  e l im in a t e  th e  problem  

con cern ed  w ith  d i f f e r e n c e s  b etw een  tru e  s c o r e s  o f  r a t e e s  and 

a b s o lu te  perform ance s ta n d a rd s  o f  r a t e r s .  The Judgments 

made by r a t e r s  a r e  m ere ly  d e c i s i o n s  as  t o  which s tu d e n t  o f  

a p a ir  i s  b e t t e r  in  term s o f  th e  r a t e d  v a r i a b l e .  The ju d g ­

ments o f  a l l  th e  r a t e r s  are  p o o le d  t o  determ in e t h e  modal 

judgment co n cern in g  which r a t e e  i s  b e t t e r  on a v a r i a b l e .

The h ig h e s t  ranked  r a te e  i s  th e  one who i s  p r e f e r r e d ,  on t h i s  

modal judgment b a s i s ,  over a l l  th e  o th e r  r a t e e s .  The seco n d  

h ig h e s t  rank i s  a s s ig n e d  t o  t h e  r a t e e  p r e f e r r e d  o v er  a l l  

o th e rs  e x c e p t  th e  h ig h e s t  r a t e e  and so  on down t o  th e  l a s t  

man who i s  not p r e f e r r e d  over any o f  th e  o th e r  r a t e e s .
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Even though K e n d a ll« s  c o e f f i c i e n t  o f  c o n s i s t e n c e  p ro ­

v i d e s  an I n t e r n a l  r e l i a b i l i t y  e s t im a t e ,  i t  i s  f e l t  t h a t  

more work needs t o  be done w ith  t h i s  t e c h n iq u e  t o  d e v e lo p  a  

s t a t i s t i c  which w i l l  r e f l e c t  th e  d egree  o f  agreem ent w i t h in  

c e l l s  a s  w e l l  a s  betw een  c e l l s .  The t e c h n iq u e  a s  used  a s ­

s ig n s  th e  same w e ig h t  toward r e l i a b i l i t y  f o r  a c e l l  w ith  a 

s i x  t o  four s p l i t  a s  th e  w e ig h t  a s s ig n e d  a c e l l  i n  which  

a l l  t e n  judgm ents a re  in  agreem ent. With th e  developm ent  

o f  t h i s  s t a t i s t i c ,  th e  p a ir e d  com parison  m a tr ix  s c o r e  would  

be h ig h l y  e f f e c t i v e  a s  a r a t i n g  t o o l .  The a ssu m p tio n s  com­

monly made c o n c e r n in g  th e  shape and form of th e  "true r a t in g s "  

f o r  th e  e n t i r e  r a t e e  p o p u la t io n s  as  w e l l  a s  th e  shape and 

form o f  the "true r a t in g s "  w i t h in  i n d i v i d u a l  r a t e r s  would  

no lo n g e r  have t o  be made.

T his te ch n iq u e  co u ld  a l s o  be u sed  t o  advantage i n  th e  

p e e r  r a t in g  c o n t e x t .  Kubany (1957) has p o in te d  to  th e  danger  

i n  th e  p eer  r a t i n g  s i t u a t i o n  o f  e s t a b l i s h i n g  a b s o lu t e  p er ­

formance l e v e l s  by p ee r  n o m in a t io n s . S in ce  the  p a ir  com­

p a r is o n  te c h n iq u e  i s  con cern ed  w ith  r e l a t i v e  p erform an ce ,  

t h i s  o b j e c t io n  t o  p e e r  r a t in g s  c o u ld  be e l im in a t e d .

Buckner (1959) has r a i s e d  an i n t e r e s t i n g  p o in t  con­

c e r n in g  r e l i a b i l i t y  o f  r a t i n g s  t h a t  i s  p e r t in e n t  t o  t h i s  

s tu d y . Buckner f e e l s  t h a t  h ig h  i n t e r r a t e r  agreem ent d oes  

not n e c e s s a r i l y  in d i c a t e  "good" or "true" r a t i n g s .  I f  

r a t e r s  ob serve  th e  r a t e e s  in  d i f f e r e n t  s i t u a t i o n s  or  c l a s s e s  

or p h a ses  o f  gradu ate  work, a s  i n  t h i s  s tu d y ,  i t  w ould  be
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e x p e c te d  t h a t  th e  perform an ce would v a r y  i n  th e  d i f f e r e n t  

c o n t e x t s .  I f  th e  r a t i n g s  were a c c u r a te  t h e y  would r e f l e c t  

t h e s e  d i f f e r e n c e s  in  perform ance and c o n s e q u e n t ly  th e  i n t e r -  

r a t e r  agreem ent would be lo w . High i n t e r - r a t e r  agreem ent  

in  t h i s  ty p e  o f  s i t u a t i o n  m ight in d ic a t e  t h a t  o n ly  th e  "halo  

e f f e c t "  or a t  b e s t  a g e n e r a l  perform ance f a c t o r  was b e in g  

e v a lu a t e d .

Even thou gh  B u ck n er 's  r a t i n g  c o n te x t  was s i m i l a r  t o  

th e  c o n te x t  in  t h i s  s tu d y ,  th e  low  r a t e r  agreem en ts  in  t h i s  

s tu d y  were p ro b a b ly  due t o  r a t e r  "set"  d i f f e r e n c e s  more th a n  

t o  th e  f a c t  t h a t  d i f f e r e n t  f a c e t s  o f  perform ance was b e in g  

e v a lu a t e d .  E s p e c i a l l y  s in c e  th e  f a c t o r  a n a ly s e s  r e v e a l e d  

o n ly  one l a r g e ,  g e n e r a l  f a c t o r  o f  p erform an ce , th e  h y p o t h e s is  

t h a t  th e  low  i n t e r r a t e r  agreem en ts were due t o  r a t i n g s  o f  

d i f f e r e n t  f a c e t s  o f  a s t u d e n t ' s  perform ance must be r e j e c t e d .

F actor  A n a ly s is

The c o r r e l a t i o n s ,  on w hich  th e  f a c t o r  a n a ly s e s  were 

b a sed , were betx^een th e  a v er a g e  r a t i n g s  o f  a s tu d e n t  b a sed  

on a l l  th e  r a t i n g s  t h a t  s tu d e n t  r e c e iv e d  on each  v a r i a b l e .  

A v era g in g  r a t i n g s ,  i n  w hich  th e r e  was l i t t l e  agreem ent be­

tw een  r a t e r s ,  c o u ld  have had th e  e f f e c t  o f  e l i m i n a t i n g  any  

v a r ia n c e  in  th e  r a t i n g s  due t o  f a c t o r s  o th e r  than  th e  g en er ­

a l  f a c t o r .

The number o f  s tu d e n t s  a v a i l a b l e  in  most o f  th e  d ep a r t­

ments was s m a l le r  th a n  th e  recommended number o f  o b s e r v a t io n s
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on w hich  t o  b ase  a f a c t o r  a n a l y s i s  (T h u rsto n e , 1947; Fruch-  

t e r ,  1 9 5 4 ) ,  The f a c t o r  a n a ly s e s  c a r r i e d  o a t  i n  t h i s  s tu d y ,  

on th e  r a t i n g  s c o r e s  a s s i g n e d  t o  a s tu d e n t ,  were b a sed  on  

th e  average  o f  s e v e r a l  r a t i n g s  or o b s e r v a t io n s .  T h e r e fo r e ,  

th e  f a c t o r  a n a l y s i s  was a c t u a l l y  b ased  on more o b s e r v a t io n s  

th a n  the  number o f  s tu d e n ts  i n  th e  d ep artm ent. However, 

s in c e  the p r im ary  purpose o f  th e  f a c t o r  a n a l y s i s  was ex­

p lo r a t o r y  and t h e  f a c t o r s  were t o  be used  more a s  a means o f  

g a t h e r in g  i n s i g h t  th an  t o  e s t a b l i s h  a t h e o r e t i c a l  framework, 

th e  f a c t o r  a n a ly s e s  were con d u cted  w ith  the sm a ll  number of  

c a s e s .

The v e r y  h ig h  i n t e r c o r r e l a t i o n s  b etw een  a l l  th e  r a t e d  

perform ance v a r i a b l e s  s u g g e s t e d  a s t r o n g  "halo'’ e f f e c t  be­

tw een  the t r a i t s  m easures in  t h i s  s tu d y .  The r a t e r s  c o u ld  

not d i s t i n g u i s h  betw een  t h e  t r a i t s  s e l e c t e d  u s in g  the r a t i n g  

m ethods p r o v id e d .  T h is  c o u ld  be due t o  th e  f a c t  t h a t  o n ly  

one g e n e r a l  perform ance f a c t o r  e x i s t s  in  grad uate  s c h o o l  

p erfo rm a n ce . T h is  s tu d y  d id  not prove  t h a t  grad u ate  s c h o o l  

perform ance i s  in  f a c t  u n id im e n s io n a l .  The r e s u l t s  d id  

c l e a r l y  in d i c a t e  th a t  t h e s e  r a t e r s  u s in g  th e  r a t i n g  t e c h ­

n iq u e s  em ployed t o  e v a lu a te  t h e s e  t r a i t s  o f  grad u ate  p e r ­

formance c o u ld  not i d e n t i f y  any f a c t o r s  e x c e p t  th e  g e n e r a l  

o v e r a l l  perform ance f a c t o r .

P u t t in g  th e  t r a i t s  t o  be r a t e d  on se p a r a te  r a t i n g  forms 

and a d m in is t e r in g  th e s e  forms on se p a r a te  o c c a s io n s  c o u ld  

p o s s i b l y  e l im i n a t e  some o f  th e  “halo" b etw een  r a t i n g s  on
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t h e s e  t r a i t s *  More d e t a i l e d  I n s t r u c t i o n  t o  th e  r a t e r s  and  

some method o f  I n c r e a s in g  r a t e r  m o t iv a t io n  and I n c r e a s in g  

u n d ers ta n d in g  o f  th e  r a t i n g  p u r p o se s  m ight a l s o  c o n t r ib u t e  

t o  redu ce  th e  I n t e r c o r r e l a t i o n s  among th e  r a t e d  v a r i a b l e s .

V a l i d i t y

The v a l i d i t i e s  o b ta in e d  i n  t h i s  s tu d y  were v e r y  h ig h  

f o r  v a l i d i t i e s  i n  the g ra d u a te  s c h o o l  c o n t e x t .  C o n s id e r in g  

th e  cru d en ess  o f  th e  c r i t e r i o n  and th e  f a c t  t h a t  most o f  th e  

s tu d e n t s  to o k  t h e  t e s t  under "unmotivated" c o n d i t i o n s ,  i t  

i s  v e r y  p ro b a b le  th a t  the v a l i d i t i e s  are  low er  bound e s t i ­

m ates o f  the "true" r e l a t i o n s h i p  b etw een  t h e s e  v a r i a b l e s .

An i n t e r e s t i n g  f a c t  t o  n o te  i n  Table 9 i s  t h a t  i n  th e  

two departm ents w ith  th e  h e a v i e s t  m a th em a tica l and num erica l  

em p hasis , C i v i l  E n g in e e r in g  and I n d u s t r i a l  E n g in e e r in g ,  th e  

q u a n t i t a t i v e  s c o r e s  had no r e l a t i o n s h i p  w ith  p erform an ce .  

However, th e r e  was a d e f i n i t e ,  p o s i t i v e  c o r r e l a t i o n  b etw een  

v e r b a l  s c o r e s  and p erform an ce . T his la c k  o f  r e l a t i o n s h i p  

betw een  q u a n t i t a t i v e  s c o r e s  and perform ance was p ro b a b ly  

cau sed  by th e  r e s t r i c t i o n  o f  range i n  q u a n t i t a t i v e  sc o r e  

due t o  n a tu r a l  s e l e c t i o n .  The em phasis  t h a t  t h e s e  c u r r i ­

c u la  p la c e  on m athem atics c o u r s e s  has ca u se d  th e  low  nu­

m e r ic a l  a b i l i t y  s tu d e n ts  t o  be e l im i n a t e d .  The s t u d e n t s  

who s u r v iv e  th e  undergraduate m athem atics and e n g in e e r in g  

c u r r ic u la  and a re  a d m itte d  t o  graduate s c h o o l  a r e  a l l  h ig h l y  

q u a l i f i e d  t o  hand le  q u a n t i t a t i v e  and n u m er ica l p ro b lem s.
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The lo w  r e l a t i o n s h i p  b etw een  q u a n t i t a t i v e  a b i l i t y  and p e r ­

formance d o es  n o t  I n d ic a t e  t h a t  q u a n t i t a t i v e  a b i l i t y  i s  

i r r e l e v a n t  t o  s u c c e s s  i n  t h e s e  e n g in e e r in g  d ep a rtm en ts . The 

s tu d e n t s  in  t h e s e  two departm ents had th e  n e c e s s a r y  l e v e l  

o f  q u a n t i t a t i v e  a b i l i t y  t o  su r v iv e  i n  t h e s e  c u r r i c u la  and  

t h i s  l e v e l  o f  a b i l i t y  i s  so  h ig h  t h a t  i t  p r e c lu d e d  th e  

p o s s i b i l i t y  o f  o b ta in in g  a s i g n i f i c a n t  c o r r e l a t i o n  betw een  

t h i s  narrow, upper range o f  t e s t  s c o r e s  and the perform ance  

m easures.

These two departm ents sh o u ld  e s t a b l i s h  minimum s c o r e s  

on th e  q u a n t i t a t i v e  s e c t i o n  o f  th e  t e s t  which would b e  

n e c e s s a r y  f o r  a s tu d en t  t o  be c o n s id e r e d  fo r  a d m is s io n .

T h is  l e v e l  o f  t e s t  s c o r e  sh o u ld  be around the p r e s e n t  1 0 th  

t o  2 0 th  p e r c e n t i l e  fo r  q u a n t i t a t i v e  s c o r e s  in  th e  r e s p e c t i v e  

d ep a rtm en ts . Q u a n t i t a t iv e  s c o r e s  above t h i s  minimum l e v e l  

would not be e f f e c t i v e  i n  s e l e c t i n g  th e  b e s t  p o s s i b l e  s tu ­

d e n ts .  V erbal s c o r e s  or o th e r  a d m iss io n s  c r i t e r i a  w ould  

have t o  be used  f o r  t h i s  p u rp o se . Q u a n t i ta t iv e  s c o r e s  are  

a good r e j e c t i o n  d e v ic e  in  t h e s e  two departm ents but w i l l  

n ot be o f  much h e lp  in  making p o s i t i v e  s e l e c t i o n  d e c i s i o n s . --

The same phenomenon o f  s e l e c t i o n  ca u sed  the  r e s t r i c t e d  

range in  t e s t  s c o r e s  i n  I n d u s t r i a l  P s y c h o lo g y .  The r e s t r i c t e d

range here was not cau sed  a s  much by n a tu r a l  s e l e c t i o n  a s  i t  

was by th e  f a c t  t h a t  t e s t  s c o r e s  were u sed  t o  make a d m is s io n  

d e c i s i o n s .  S tu d e n ts  s c o r in g  low  on th e  t e s t  were n ev er  ad­

m it t e d  t o  g ra d u a te  study*
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I n d u s t r i a l  P sy c h o lo g y  haa  c a r r i e d  out a  p r e v io u s  v a l i ­

d i t y  s tu d y  and t h e y  were w e l l  s a t i s f i e d  w ith  th e  c o n tr ib u ­

t i o n  t h a t  th e  t e s t  was making t o  th e  s e l e c t i o n  p ro c e d u re .

The lo w  v a l i d i t i e s  i n d i c a t e d  t h a t ,  w i t h i n  th e  range o f  

s c o r e s  fo r  t h i s  departm ent, in c r e a s e d  p r e d i c t i v e  e f f i c i e n c y  

fo r  t h e  t e s t  c o u ld  not be r e a l i z e d .

T a b les  10 th rou gh  20 a r e  E xp ectan cy  Charts w hich  demon­

s t r a t e  th e  p r o b a b i l i t y  t h a t  an a p p ly in g  s tu d e n t ,  w i t h  a 

g iv e n  t e s t  s c o r e ,  w i l l  e x c e e d  the p r e s e n t  median perform ­

ance l e v e l  i n  th e  in d ic a t e d  d ep artm ent. For exam ple, in  

Table 10 fo r  Agronomy, a s tu d e n t  s c o r in g  above 640 on th e  

Q u a n t i ta t iv e  s e c t i o n  has a p r o b a b i l i t y  o f  .6 7  o f  e x c e e d in g  

th e  p r e s e n t  median perform ance l e v e l  i n  Agronomy. A s tu d e n t  

w ith  a t e s t  s c o r e  betw een  48 0 -5 3 0  has a p r o b a b i l i t y  o f  .4 3  

o f  e x c e e d in g  th e  median perform ance l e v e l .

Each t e s t  s c o r e  range i n  th e s e  t a b l e s  was th e  range  

a s s o c i a t e d  w ith  20$ o f  th e  s tu d e n t s  i n  t h a t  d epartm ent.

For Agronomy, i n  Table 10 , 20$  o f  th e  s tu d e n t s  s c o r e d  below  

480 on th e  Q u a n t i t a t iv e  s e c t i o n  o f  th e  t e s t ,  20$ sc o r e d  

betw een  4 8 0 -5 3 0 , and so  on up t o  th e  to p  20$  who sc o r e d  

above 6 4 0 .

The t e s t  sc o r e  d i s t r i b u t i o n s  on w hich  t h e s e  c h a r ts  

were b ased  were t h e o r e t i c a l  d i s t r i b u t i o n s  b a sed  on th e  mean 

and sta n d a rd  d e v ia t io n  o f  th e  s c o r e s  o b ta in e d  from th e  s tu ­

d e n ts  i n  t h a t  d ep artm ent. T h is  p roced u re  s u g g e s t e d  by 

Lawshe e t  a l  (1958) e l i m i n a t e s  some o f  th e  minor in c o n -
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T able 10  

E xp ectancy  Chart: A gron om y

P rob ab ility  that a Student with the Indicated T e s t  S c o r e s  w il l  be R ated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in A g ro n om y

Q uantitative  
T e s t  S c o r e s

Above 
640

59 0-630  

54 0-580

4 8 0 -5 3 0

B elow  
480 ?

0 . 1 0  . 2 0  . 30 . 4 0  . 5 0  . 6 0  . 7 0  . 80 . 90 1. 00

P rob a b ility  of be ing  ra ted  above the p r e se n t  m ed ia n  p e r fo r m a n c e  l e v e l
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Table 11  

E xp ectan cy  Chart: C h e m is tr y

P ro b a b ility  that a Student with the Indicated T e s t  S c o r e s  w il l  be R ated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in C h e m is tr y

P ro b a b ili ty  of b e in g  ra ted  above the p r e se n t  m ed ia n  p e r fo r m a n c e  l e v e l

A bove
700

B elow
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Table 12  

E xp ectancy  Chart: C h e m is tr y

P rob ab ility  that a Student with the Indicated T e s t  S c o r e s  w ill  be Rated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in C h e m is tr y

V erb al
T e s t  S c o r e s P rob ab ility  of being ra ted  above the p r e se n t  m ed ia n  p e r fo r m a n c e  l e v e l

0 . 1 0  . 2 0  . 3 0  . 4 0  . 5 0  . 6 0  . 7 0  . 8 0  . 9 0  1 . 0 0
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T a b le  15

E xp ectan cy  Chart: C iv il  E n g in eer in g

P ro b ab ility  that a Student with the  i l l  die ate d T e s t  S c o r e s  w il l  be R ated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in C iv il  E n g in eer in g

V erb a l  
T e s t  S c o r e s P ro b a b ili ty  of b e ing  rate*} above the p r e se n t  m ed ia n  p e r fo r m a n c e  le v e l

550-580

520-540

4 4 a -510

0 . 10 720 730 . 4 0  7 5 0 7 6 0  7 l 0  780 790 I7oo
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Table 1 4

E xp ectancy  Chart: Industr ia l E n g in eer in g

P rob ab ility  that a Student with the Indicated T e s t  S c o r e s  w il l  be Rated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in In du str ia l E n g in eer in g

V erb al  
T e s t  S cores P ro b ab ility  of being r a te d  above the p r e se n t  m ed ia n  p e r fo r m a n c e  le v e l
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Table 15  

E xp ectancy  Chart: P h a rm a cy

P ro b ab ility  that a Student with the Indicated T e s t  S c o r e s  w ill  be Rated  

A bove the P r e s e n t  M edian P e r fo r m a n c e  L ev e l  in  P h a r m a cy

Quantitative  
T e s t  Scores

P ro b a b ili ty  of being ra ted  above the p r e s e n t  m ed ia n  p e r fo r m a n c e  levfifl

Above  
680

6 2 0 -6 7 0

5 7 0 -6 1 0

5 1 0 -5 6 0

0 750 760 770 780 790 LOO
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Table 16

E xp ectan cy  Chart: C lin ica l  P sy c h o lo g y

P ro b a b il i ty  that a Student with the Indicated T e s t  S c o r e s  w il l  be R ated  

A bove the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in C lin ica l  P sy c h o lo g y

P ro b a b ili ty  of be ing  ra ted  above the p r e se n t  m ed ia n  p er fo r m a n c e  le v e l

0 . 1 0  . 2 0  . 3 0  . 4 0  . 5 0  . 6 0  . 7 0  . 8 0  . 9 0  1 . 0 0
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Table 1?

E xp ectan cy  Chart: E x p er im e n ta l  P s y c h o l o g y

P ro b a b ility  that a Student with the Indicated T e s t  S c o r e s  w il l  be R ated Above  

the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in E x p er im e n ta l  P sy c h o lo g y

Quantitative  
T e s t  S c o r e s

P rob ab ility  of being ra te d  above the p r e s e n t  m ed ia n  p e r fo r m a n c e  le v e l

A bove  
670

6 1 0 -6 6 0

56 0 -6 0 0

51 0 -5 5 0

0 . 1 0  . 2 0  . 3 0  . 4 0  . 5 0  . 6 0  . 7 0  . 8 0  . 9 0  1 . 0 0
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Table 1 8

E xp ectan cy  Chart: E x p er im e n ta l  P sy c h o lo g y

P ro b a b ility  that a Student with the Indicated T e s t  S c o r e s  w il l  be R ated A bove  

the Pres'ent M edian P e r fo r m a n c e  L e v e l  in E x p er im e n ta l  P sy c h o lo g y

V erb al  
T e s t  Scores P ro b a b ili ty  of b e ing  rated  above the p r e se n t  m ed ia n  p e r fo r m a n c e  l e v e l

Above
670 . 76

6 3 0 -6 6 0

59 0-620

550 -5 80 . 39

S e lo w
550

760. 40. 20 . 30 . 50 1. 00. 70
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T able  1*9 

E xp ecta n cy  Chart: S o c io lo g y

P rob ab ility  that a Student with the Indicated T e s t  S c o r e s  w ill  be R ated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L evel in S oc io logy

Quantitative  
T e s t  S c o r e s P rob ab ility  of be ing  ra ted  above the p r e s e n t  m e d ia n  p er fo rm a n ce  le v e l

5 4 0-590

4 8 0 -5 3 0

4 2 0 -4 7 0

10 .2 0  .3 0  .4 0  .5 0  .6 0  . 7 0  .8 0  .9 0  1 . 0 0
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Table 20  

E xp ectan cy  Chart: S o c io lo gy

P rob ab ility  that a Student with the Indicated  T e s t  S c o r e s  w il l  be R ated  

Above the P r e s e n t  M edian P e r fo r m a n c e  L e v e l  in S o c io lo g y

V erb al  
T eat S c o r e s

P ro b a b ili ty  of being ra te d  above the p r e se n t  m ed ia n  p e r fo r m a n c e  le v e l

A bove  
630

5 90 -620

55 0-580

510 -5 40

30 . 40 . 50 .6 0  .7 0  .8 0  .9 0  1. 00

- -t
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ve  silences i n  i n t e r p r e t a t i o n  t h a t  a r i s e  when e m p i r i c a l l y  de­

r i v e d  sc o re  d i s t r i b u t i o n s  a r e  used . Further r e s e a r c h  o f  

t h i s  p ro ced u re  by T i f f i n  and V in cen t  ( i9 6 0 )  has v e r i f i e d  

th e  c o n c lu s io n s  and recom m endations o f  Lawshe e t  a l  i n  t h e i r  

p a p e r .

Re c omme ndat 1 ona 

I t  i s  recommended t h a t  th e  d ep artm ents in v o lv e d  in  t h i s  

s tu d y  r e q u ir e  a p p l i c a n t s  t o  submit t e s t  s c o r e s  on th e  Gradu­

a t e  Record E xam in ation  A p t itu d e  T e s t  a s  p a r t  o f  th e  a d m is s io n  

p ro ce d u re . These departm ents sh o u ld  e s t a b l i s h  minimum r e ­

q u ir e d  s c o r e s  fo r  a d m is s io n  o f  a p p l i c a n t s .  Most departm ents  

c o u ld  e l im in a t e  a la r g e  p r o p o r t io n  o f  t h e i r  lo w -p erfo rm in g  

and u n s u c c e s s f u l  s tu d e n ts  by e s t a b l i s h i n g  minimum c u t - o f f  

s c o r e s  around th e  2 0 th  p e r c e n t i l e  o f  t e s t  s c o r e s  w i t h in  

t h e i r  r e s p e c t i v e  d ep artm en ts . E xcep t fo r  th e  C iv i l  E n g i­

n e e r in g  and I n d u s t r i a l  E n g in e e r in g  d ep a rtm en ts , t h e s e  c u t ­

o f f  s c o r e s  s h o u ld  o n ly  be e s t a b l i s h e d  and used  w ith  th a t  

s e c t i o n  o f  th e  t e s t  w hich  had a s i g n i f i c a n t  r e l a t i o n s h i p  

w ith  p erform an ce .
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SUMMARY

The prim ary purpose o f  t h i s  s tu d y  was t o  i n v e s t i g a t e  

th e  r e l a t i o n s h i p  between v a r io u s  c r i t e r i a  o f  academ ic and 

r e s e a r c h  perform ance in  gradu ate  sc h o o l and s c o r e s  on th e  

A p titu d e  T e s t  o f  the Graduate Record E xam in ation . The 

secon dary  purpose was t o  determ in e  th e  f a c t o r  s t r u c t u r e  o f  

the v a r io u s  c r i t e r i a  of s u c c e s s  in  graduate s c h o o l .

U sin g  grade p o in t  a v e r a g e s  and f a c u l t y  r a t i n g s  o f  

v a r io u s  t r a i t s  o f  graduate s tu d en t  perform an ce , o n ly  one 

o v e r a l l ,  g e n e r a l  perform ance f a c t o r  was found. A l l  o f  th e  

perform ance m easures were h ig h ly  i n t e r c o r r e l a t e d  and th e r e  

was not even  a s u g g e s t io n  o f  a second  f a c t o r  o f  grad u ate  

sc h o o l  perform ance.

Scores on th e  Graduate Record E xam ination  A p titu d e  

T est  were s i g n i f i c a n t l y  and p o s i t i v e l y  r e l a t e d  t o  the  

o v e r a l l  perform ance f a c t o r .  I t  was con c lu d ed  t h a t  th e  

A p titu d e  T e s t  would be a u s e f u l  and r e l i a b l e  a d d i t io n  t o  

the s e l e c t i o n  p rocedure f o r  th e  departm ents In v o lv e d  i n  

t h i s  s tu d y .
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Table 21

Graduate Record E xam ination  A p titu d e  T est  Norme 

Based on 80 F o re ig n  S tu d en ts  from N on-E n glish

Speaking C o u n tr ie s

Q u a n t i ta t iv e  S co res P e r c e n t i l e V erbal S cores P e r c e n t i l e

840 99 580 99
820 99 560 97
800 97 540 96
780 96 520 95
760 95 500 91
740 92 480 86
720 88 460 84
700 87 440 82
680 86 420 79
660 82 400 73
640 75 380 65
620 73 360 57
600 63 340 46
580 52 320 32
560 49 300 29
540 47 280 19
520 38 260 13
500 33 240 9
480 23
460 13
440 7
420 6
400 4
580 1
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Table 22
Graduate R ecord  E xam ination  A p t itu d e  T e st  Score Norms 

Based on 850 E n r o l le d  Purdue Graduate S tu d en ts  t o  September

1959*

Q u a n t i t a t iv e
S co res P e r c e n t i l e

V erbal
S co res P e r c e n t i l e

900 900
880 99 880
860 99 860
840 98 840
820 97 820
800 95 800 99
780 93 780 99
760 90 760 99
740 86 740 99
720 84 720 98
700 79 700 95
680 70 680 91
660 65 660 87
640 60 640 81
620 52 620 76
600 46 600 74
580 39 580 63
560 34 560 56
540 28 540 46
520 22 520 38
500 18 500 32
480 14 480 25
460 9 460 18
440 6 440 1 3
420 5 420 9
400 4 400 7
380 3 380 5
360 2 360 4
340 1 340 2
320 1 320 1

♦ F o r e ig n  S tu d en ts  not in c lu d ed ,
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JSngineoring and th-3 Depari.T.ant, o f  F sych aicry  a n  r-c;x rare a ir .' to  in voatigat©

the :■<)•)j ' - . b I.'r ti-vs r.r tho (Ix-chx 

fi33i j i . . !»-*> oelection <

One V -  i-v^K • ‘n 

s t u i - . m t .  i  /  . . ■: -

of u  grodua t  a  t v  i '■.'■v 

sirable*, Tho orby pro at 

through G'j&luatj ona 

ia necessary to  kow v x  

uats s bndenti in Indur 

a check a f te r  .;fco rxr .

on i a i r j y  bro-..i cxix.~ . '. 

E n g in eer1 - /  r'.v .i  M-.i.. •/

yottl* oar.'/ t*; •:

Airy:- .:,
Bsi’-J.i;.'. V.
3odwor;:i, i<n i b 
E!;atiE.j ?Uri i i -: P.,
Biada v .ea lo r .• •- .xhv 
BXak<i:jlcyP a.j;.. _x X. 
Bevap; agasaw, Chri o io/-h 
Poley^ Charles H~ 
G ilberta Michael S„ 
Giicucstein, ^«ron 
Her/jana Engelbert W» 
Jai'.fis >. C harles‘F,, 
KvrfesSj, Roland K*

• ■■•.:» r.P. i .> . . > ■/ v 6  fo r

.-.T- --I: : '• ;  ̂ - i. . :; G.-inl Engineering (

■ c- } -i i  C .o S ’.:>v as a graduate

- l.» not roflf*ev, a complete p ic tu re  

and research  a b i l i t y  would be de« 

of gathering  such Inform ation i s  

V* mtrabers* Before .th is  ce.n be done* i t  

. hubs  who»!ia Balov; i s  a l i s t  of the  grad*- 

. I-s.girwering, P lease ind ica te^  by p lacing  - • 

i. r t;  rn t vbora you f e e l  q u a lif ie d  to  evaluate 

. y ’: •/•-..vonca as a graduate In d u s tr ia l

. tid e  fo ra .to  0r« ?J« B, Ckreene a t '

linn,, Barry
'icv-z. .1: - 'lore 0,
'dXbu . - y 

.-I'/.. . j ,■ i
: - \. * I .
•j'- j KIO >. ■■ J..■■■'•1.1 .0
'lieu ’ y  ; '-t .
' . r i n . ‘. v ;  -:r /: ,  . u p ;: , ;  K 

Taylor s aa.r.os C* 
Unusrcuffl o r , Ildriu N 
Wagner, Larry YJ, 
Vhlkin, John P~ 
^ c o n i s l i i ,  Saj'gio
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P rofessor

The Purdue Research Foundation and the Graduate School are sponsoring  

a study to  improve s e le c t io n  techniques for  graduate stu dents at Purdue«

The In d u str ia l Engineering Department and the Psychology Department are  

cooperating to  in v e s t ig a te  the v; lue o f the A ptituds Ts3t o f  the Graduate 

Record Examination for p red ictin '; su ccess in  graduate work in  In d u str ia l  

Engineeringo

Grade P oint indexes arc a measure o f the stu d en tSs su ccess in  graduate 

sc h o o l, but i t  i s  f e l t .  o -V a c ia liy  in In d u str ia l Engineering th at some 

measures o f  s e lf« d ir o c t io u  and research a b i l i t y  are needed to  eva lu a te  a 

s tu d e n ts  perform ance, ?or th is  reason we are ask ing  you to  complete th e  

enclosed  ra tin g  forms. Only the students whom you in d ica ted  you could  

evaluate  are in c lu d ed -

On the 8° x  10M ■■-atin g  forms describe each stu d en t by p lac in g  e check  

a fte r  each t r a i t  to  b ; ev si;-a ted , in  th- box th at most n early  represents  

your ©valuation o f tno uuucvint* Compare aach student with a l l  graduate 

stu dents you have kno*\-!,

Thor© is  a lso  a deck o ’ IBM cards w ith two names on each sard* Place

a p a n cil chock marK under t.' ?. name of the student you consid er to  be the

b e tter  student o f the pair., hake your judgment on the basi.3 o f over a l l  

performance in  graduate work Including research 0

Ploaae return both se t3  o f  ra tin gs to  Dr* J.H. Greene a t  your e a r l is t
..Jr.

convenience* Thank you fo r  your cooperation,,

Sincerely,

Dr* D0C* King 
Robert Besco
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Rater.

A typical group should be distributed 
like this:

Below
Average Average

Above
Average Good

Unusually
Good

Out
Standing

■ Lower 40% Middle
20%

Next 15% Next 10% Next 10% Top 5%

His degree of mastery of the fundamental 
knowledge in his field

His possession of a fertile imagination 
and originality in his field

His self-reliance and independence in 
his work

His motivation toward a successful 
productive career

His ability to plan and design research in 
his field

His ability to carry out research in his 
field

In the rating scales below please describe the student by checking the box that most nearly represents your global 
evaluation of the student. Compare this student with all other graduate students with whom you have recently had 
contact. How do you regard him in terms of his overall graduate performance?

Below
Average

Lower 40%

Average 

Middle 20%

Above
Average

Next 15%

Good 

Next 10%

Unusually
Good

Next 10%

Out
Standing

Top 5%

If at the time of this student’s application for admission, you knew that he was to perform in graduate work as he has, 
what recommendation would you have made concerning his admission to graduate study in your department? Check the 
one category below that most nearly describes the action you would have recommended.

Admission denied Conditional Admission 
as a Master's 
candidate only

Admission as a 
Master’s candidate 

only

Conditional Admission 
as a Ph.D. candidate

Admission as a 
Ph.D. candidate
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