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GRADE POINT AVERAGE AND VARIANCE AS CRITERIA 

OF COLLEGE ACADEMIC PERFORMANCE

CHAPTER I  

INTRODUCTION

In  re c e n t y ears  i t  has become in c re a s in g ly  im portan t to  ex p la in  

o r ,  a t  l e a s t ,  to  account fo r  th e  academic perform ance o f s tu d e n ts , p a r 

t i c u l a r ly  a t  th e  c o lle g e  and u n iv e rs i ty  le v e l .  Due to  an in c reased  s t u 

den t p o p u la tio n  a t  th e  c o lle g e  le v e l ,  f a c i l i t i e s  and re so u rce s  o f  the  

u n iv e rs i ty  have become s t r a in e d .  Because o f th ese  l im i ta t io n s ,  h ig h e r 

s tan d ard s  fo r  adm ission to  c o lle g e s  and u n iv e r s i t ie s  a re  being  en fo rced , 

and a g re a te r  number o f s tu d en ts  a re  being  re fu sed  adm ittance to  c o lle g e . 

As a r e s u l t ,  th e  com petition  fo r  adm ission to  th e  c o lle g e s  and u n iv e r

s i t i e s  has reached a new le v e l o f in te n s i ty .  The s e le c t io n  o f the  most 

prom ising s tu d en ts  has become a much more d i f f i c u l t  ta sk  fo r  th e  i n s t i 

tu t io n s  o f h ig h er le a rn in g  than  i t  was in  p rev ious y e a rs . This in c reased  

in t e r e s t  in  th e  p re d ic t io n  o f academic perform ance a lso  has stemmed from 

the  in c re a se  o f n a tio n a l program s, such as th e  N ational M erit S cho larsh ip  

C o rpo ra tion , which id e n t i f y  and prov ide advanced t r a in in g  fo r  o u ts tan d in g  

s tu d e n ts . N a tu ra lly , th e se  programs do n o t want to  misspend th e i r  

fin an ces  on unproductive s tu d en ts  who w i l l  n o t meet th e  h igh  c a l ib e r
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perform ance le v e ls  re q u ire d  in  such study  program s. There a re  many 

su p e r io r  s tu d en ts  a ttem p tin g  to  e n te r  th e se  sch o la rsh ip  program s, bu t 

only  th e  more prom ising ones a re  s e le c te d .

Fishman (1957) in  d is c u s s in g  th e  f a c to r s  r e la te d  to  c o lle g e  

su cc e ss , c la s s i f i e d  them in to  two la rg e  g roups. The f i r s t  group included  

th o se  " fa c to r s  p re d ic t iv e  o f c o lle g e  s u c c e s s ,"  those c h a r a c te r i s t i c s  of 

th e  in d iv id u a l measured b e fo re  h is  e n tra n ce  in to  c o lle g e . These included 

h igh  school perform ance, g e n e ra l academic a b i l i t y ,  g en era l in te l l ig e n c e ,  

achievem ent in  s p e c if ic  su b je c t-m a tte r  f i e l d s ,  p e rs o n a li ty  c h a r a c te r i s 

t i c s ,  p e rso n a l background and s o c ia l  e x p e rien c e , and study  h a b i ts .  This 

group o f f a c to r s  would serve  the  purpose o f " s e le c t iv e  o r guided adm is

s io n ."  The second group o f f a c to r s ,  " fa c to r s  m ed ia ting  c o lle g e  su c c e ss ,"  

was concerned w ith  such phenomena as q u a l i ty  o f in s t r u c t io n ,  p e rs o n a lity  

o f  th e  in s t r u c to r ,  re c o g n itio n  g iven fo r  o u ts tan d in g  p e rfo rm an c e ,.c lo se  

f r ie n d s  be ing  on campus o r in  s p e c if ic  c la s s e s ,  s t a b i l i t y  o f s tu d en t 

i n t e r e s t s ,  c o n f l ic t in g  s t im u li  on campus, and p h y s ica l and em otional 

h e a lth .  Many d i f f e r e n t  in te r r e la te d  f a c to r s  a re  involved w ith  w hether a 

s tu d en t w i l l  o r w i l l  n o t succeed in  c o lle g e . Much time and e f f o r t  has 

been devoted to  th e  in v e s t ig a t io n  o f academic perform ance of s tu d e n ts  a t  

a l l  le v e ls  o f th e  e d u ca tio n a l system .

P a r t i c u la r  emphasis has been g iven to  th e  study o f academic 

perform ance o f c o lle g e  s tu d e n ts  and th e  p re d ic t io n  o f th i s  perform ance. 

I n te l l e c t iv e  and a b i l i t y  f a c to r s  as p re d ic to r s  were the  prim ary concerns 

o f  e a r l i e r  re se a rc h  on academic perform ance. I n te l l e c t iv e  m easures a re  

those  concerned w ith  grades o r the  measurement o f i n t e l l e c t u a l  "p roducts"  

o r " le v e l s ,"  which would in c lu d e  a p ti tu d e  s c o re s , achievem ent t e s t  sc o re s .
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in te l l ig e n c e  t e s t  s c o re s , g rad es , and academic honors. However, due to  

th e  r e l a t i v e  in e f f ic ie n c y  o f  i n t e l l e c t i v e  f a c to r s  as p re d ic to rs  o f  fu tu re  

academic perform ance, more r e c e n tly  in v e s t ig a to r s  have begun to  focus 

th e i r  a t te n t io n  on n o n in te l le c t iv e  o r p e rs o n a li ty  c h a r a c te r i s t i c s  as 

p re d ic to r s .  These f a c to r s ,  r e f e r r in g  to  i n t e l l e c t u a l  " in te r e s t s "  or 

" d is p o s i t io n s ,"  in c lu d e  those  measured by p e rs o n a li ty  t e s t s  and in v en 

to r i e s ,  p e rso n a l r a t in g s ,  b io g ra p h ic a l in fo rm a tio n , and s tu d y -h a b it 

in v e n to r ie s .  By u s in g  the n o n in te l le c t iv e  f a c to r s  in  a d d itio n  to  the  

in t e l l e c t i v e  f a c to r s ,  however, l i t t l e  p re d ic t iv e  e f f ic ie n c y  has been 

added. A th i r d  m ajor c o n c e n tra tio n  o f  in v e s t ig a t io n  has been th a t  o f 

the  in te r a c t io n  between the  s tu d e n t’s p e r s o n a li ty  and h is  s o c ia l  en v iro n - 

m ent.

T ra d i t io n a l ly ,  academic perform ance, a t  th e  c o lle g e  le v e l ,  has 

been measured by th e  grades which th e  s tu d en t re c e iv e s  in  h is  co u rses .

The grades a re  converted  to  a q u a n t i ta t iv e  s c a le ,  u su a lly  from fo u r to  

z e ro , and then  averaged to  o b ta in  a grade p o in t average (GPA), which 

then supposedly re p re se n ts  th e  s tu d e n t 's  academic perform ance. This 

GPA is  w idely  used as a c r i t e r io n  measure fo r  academic su ccess . I t  

thus becomes extrem ely  im portan t to  th e  s tu d en t as  he pursues h is  a c a 

demic c a re e r  as w e ll as to  the  c o lle g e  a d m in is tra to r , who must decide  

who i s  to  be adm itted  to  and allow ed to  rem ain in  th e  u n iv e r s i ty .

In  d is c u s s in g  the  problem of "what i s  su c c e ss? ,"  Fishman (1958) 

s ta te d  th a t  the  most common answer r e la te d  to  g rad es, "w ith  good grades 

e q u iv a len t to  good success and poor grades e q u iv a len t to  poor su c c e ss ."  

The f i r s t  problem  a r i s e s  w ith  the  m echanical q u a n t i f ic a t io n  o f  g rades.

He d esc rib ed  th e  p ra c t ic e  o f co n v ertin g  l e t t e r  grades o f A, B, C, D,
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and F in to  5 , 4 , 3 , 2, and 1 equal in te r v a l  s c a le s  as a "m akeshift 

a f f a i r . "  The second problem re la te d  to  th e  u n r e l i a b i l i ty  o f grades 

w ith in  departm ents and the  v a r i a b i l i t y  of g rad ing  standards acro ss  

departm en ts. A so lu tio n  to  th is  problem would need to  beg in  w ith  the 

way the  in s t ru c to r s  in  th e  v a rio u s  departm ents g rade . "Do they  have 

ab so lu te  s tan d ard s  o r do they grade r e l a t i v e  to  th e  achievem ent o f the  

group or even r e la t iv e  to  th e  a b i l i t y  o f  the  in d iv id u a l?  I s  th e i r  

grad ing  in flu en ced  by s tu d en t a b i l i t i e s  in  a reas  u n re la ted  to  course 

co n ten t (such as p e rs o n a li ty  o r p h y s ica l a t t r a c t iv e n e s s ) ? "  (Fishman, 

1958, p . 341).

Most in v e s t ig a tio n s  concerned w ith  th e  p re d ic tio n  o f co lleg e  

academic success have s e le c te d  th e  grade p o in t average , g e n e ra lly  th a t  

o f th e  freshm an year , as th e ir ,  c r i t e r i o n  m easure. However., the. rela_r._ 

t io n sh ip s  between the p re d ic to r s ,  u su a lly  i n te l l e c t u a l  f a c to r s ,  and 

the  perform ance c r i t e r io n ,  grade p o in t average , a re  n o t s tro n g , g en e r

a l l y  around + 0 .50 .

Lavin (1965) p o in ted  out th a t  low c o r re la t io n s  between p re d ic 

to r s  and perform ance c r i t e r i a  may be due to  u n co n tro lled  sources o f 

v a rian ce  in  academic g rad es . U n til th ese  sources o f v a r ia t io n s  a re  

c o n tro lle d , p r e d ic ta b i l i ty  of academic perform ance may no t be improved 

to  any g re a t e x te n t . He c la s s i f i e d  th ese  sources in to  two c a te g o r ie s .  

Hince s tu d en ts  m ajor in  d i f f e r e n t  c u r r ic u la r -  a re a s ,  o f  v a ry in g  degr e es 

o f d i f f i c u l t y ,  they  w i l l  n o t e n ro ll  in  th e  same co u rses . When an a

ly z in g  to t a l  grade p o in t av erag es, i t  must be remembered th a t  some have 

been ob ta ined  in  p hysics  w hile  o th e rs  have been accumulated in  p h y s ica l 

educa tion . He suggested  the  id ea  th a t  comparing grade p o in t averages
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acro ss  m ajors and academic d is c ip l in e s  may prove q u es tio n ab le  and unpro

f i t a b l e ;  r a th e r  perform ance should be s tu d ied  w ith in  c u r r ic u la r  groupings.

Another source o f v a rian ce  i s  the  use o f d i f f e r e n t  c r i t e r i a  in  

ass ig n in g  grades by v a rio u s  te a c h e rs . Some in s t ru c to r s  c h a r a c t e r i s t i 

c a l ly  i n f l a t e  o r d e f la te  th e  va lue  o f the  g rad e . As a r e s u l t ,  s tu d e n ts ' 

grades do not po ssess  a s u f f ic ie n t  degree o f c o m p arab ility . In s tru c to rs  

o f the  same su b je c t e x h ib it  g re a t v a r i a b i l i t y  in  th e i r  grad ing  p ra c tic e s  

(Thompson, 1958). M orris (1953) found th a t  th e re  i s  g re a t v a r i a b i l i ty  

among the  in s t ru c to r s  and departm ents combined across  y e a rs . Bass (1951) 

showed th a t  th e re  i s  g re a t v a r i a b i l i t y  in  grad ing  p ra c t ic e s  among d e p a r t

ments and su b je c t m a tte r a re a s . D if fe re n t c r i t e r i a  a re  used in  the 

assignm ent o f grades by th e  v a rio u s  in s t r u c to r s  w ith in  a s in g le  d i s c i 

p l in e  as w e ll as by the  in s t r u c to r s  in  d i f f e r e n t  d is c ip l in e s .  While 

many exam inations a re  o b je c t iv e , some a re  s u b je c t iv e , invo lv ing  the 

w rit in g  o f e ssa y s , and s tu d en ts  o fte n  perform  d i f f e r e n t ly  on th ese  two 

types o f exam inations. Again a d i f f e r e n t i a l  fa c to r  i s  involved when 

m ajor term  papers a re  requ irem ents and when o ra l  p re se n ta tio n s  a re  made. 

These va rio u s  types o f assignm ents a re  w eighted d i f f e r e n t ly  by d i f f e r e n t  

in s t r u c to r s .  T here fo re , i t  becomes d i f f i c u l t  to  compare a cc u ra te ly  

grades from one course to  ano ther o r from one in s t r u c to r  to  an o th er.

Aiken found, a f t e r  analyzing  the  grades given by twenty-two 

c o lle g e  deparCm entS-for aix-..semes±.ers, th e  departm eataL .grade , ranks as 

" ra th e r  c o n s is te n t  acro ss  grading  p erio d s  and between d iv is io n s "  (Aiken, 

1964, p. 828). He a lso  found th a t  departm ents w ith  lower grade ranks 

tended to  be those  th a t  had req u ired  courses and th e re fo re  en ro lle d  more 

s tu d e n ts . The previous y ea r , Aiken (1963) had s tu d ied  the  grading
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p ra c tic e s  a t  Women's C ollege a t  the  U n iv e rs ity  o f North C aro lin a . He 

concluded th a t  th i s  fa c u lty  d id  n o t base i t s  g rad ing  on stan d ard s  th a t  

were c o n s is te n t  over the  y e a rs .

In  a study  concerned w ith  c o lle g e  grad ing  p ra c t ic e s  o f fa c u lty  

members in  th e  a reas  o f ed u ca tio n , b io lo g ic a l  sc ie n c e , p h y s ica l sc ie n c e , 

s o c ia l  sc ie n c e , and language and l i t e r a t u r e ,  T ravers and Gronlund (1950) 

found th a t  th e re  was no s in g le  accepted  concept as to  the  meaning of a 

mark. There were a t  le a s t  fo u rtee n  components found to  determ ine g rad es, 

the  g re a te s t  number o f in s t ru c to r s  employing th e  a p p lic a tio n  o f lo g ic a l  

c r i t i c i s m  as a c r i t e r io n .  This was follow ed by e f f o r t  in  th e  co u rse , 

w rit in g  s k i l l ,  and c la s s  d isc u ss io n . Other f a c to rs  considered  were 

i n t e r e s t ,  a t t i t u d e ,  promptness in  tu rn in g  in  work, a tten d an ce , and 

a t te n t iv e n e s s .

P a r t  o f the  e r ro r  v a rian ce  involved in  t o t a l  grade p o in t a v e r 

age r e s u l t s  from the  poor r e l i a b i l i t y  o f grades as a measure o f p e r f o r 

mance acro ss  in s t r u c to r s  and academic a re a s . The e r ro r  v a rian ce  in  

o v e r - a l l  grade p o in t average , r e s u l t in g  from g rad ing  d if f e r e n c e s , tend to  

be s e l f - c o r r e c t in g ,  and thus involve some com pensation. I t  i s  fo r  th is  

very  reason  th a t  t o t a l  grade p o in t average has been used in  many s tu d ie s  

o f p re d ic tio n  o f c o lle g e  achievem ent. However, th e  use o f grade p o in t 

average in  th e  p re d ic tio n  o f  c o lle g e  achievement was challenged  by S te rn , 

S te in , and Bloom (1956) s in ce  in  c a lc u la t in g  an average, th e  grade p o in t 

average being  an a r ith m e tic  mean or average , h igh grades do compensate 

fo r  low g ra d e s .
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T h e o re tic a l Model

Hays (1963, p . 7) d iscu ssed  what he c a l l s  th e  c e n tr a l  problem of 

th e o r e t ic a l  s t a t i s t i c s —th a t  I s ,  "m athem atical s t a t i s t i c s  i s  a theory  

about u n c e r ta in ty ,  th e  tendency o f outcomes to  vary  when rep ea ted  o b s e r

v a tio n s  a re  made under id e n t ic a l  c o n d it io n s ."  D eductions can be made 

about th e  p r o b a b i l i ty  o f v a rio u s  outcomes from th e o r e t ic a l  s t a t i s t i c s  i f  

th e  m athem atical c o n d itio n s  a re  m et. M athem atical s t a t i s t i c s ,  a form al 

m athem atical system , c o n s is ts  o f th re e  p a r ts :  undefined a b s tr a c t

" th in g s"  o r "e lem e n ts ,"  undefined o p e ra tio n s , and p o s tu la te s  and d e f i 

n i t io n s ,  d e sc r ib in g  s p e c if ic  r e l a t io n s  among the  e lem en ts . I t  must be 

remembered th a t  a m athem atical system  i s  a b s t r a c t  and does n o t d ea l w ith  

"any th ing" in  p a r t i c u la r .  When th e  m athem atical system  i s  employed in  

an a ttem p t to  d e sc r ib e  r e a l  o b je c ts  o r e v e n ts , i t  becomes a m athem atical 

model fo r  those o b je c ts  o r e v en ts . The undefined , a b s tr a c t  p ro p e r t ie s  

o f the  m athem atical system  become id e n t i f ie d  w ith  s p e c if ic  p ro p e r t ie s  

o f o b je c ts  and e v en ts . I f  th e  "fo rm al" c h a r a c te r i s t i c s  o f th e  system  

p a r a l l e l  th e  " re a l"  c h a r a c te r i s t i c s  o f th e  o b je c ts ,  " then  any th ing  th a t  

i s  a lo g ic a l  consequence in  th e  system  i s  a tru e  s ta tem en t about the  

o b je c ts  in  th e  model" (Hays, 1963, p . 9 ) . I t  becomes very  im portan t th a t  

the  m athem atical c o n d itio n s  be met fo r  v a lid  r e s u l t s  to  be c laim ed. As 

G uilfo rd  (1965) p o in ted  out th e re  i s  never ab so lu te  isomorphism between 

m athem atical id eas  and phenomena o f  n a tu re , b u t th e re  i s  enough s im i la r i ty  

so th a t  the  m athem atical lo g ic  can be ap p lied  to  n a tu re . The Gaussian 

curve i s  such a m athem atical model so th a t  i t  i s  o f te n  used to  make 

in fe re n c es  about groups o f n a tu ra l  e v en ts .

S t a t i s t i c s  se rv es  two p u rp o ses—th a t  o f  d e s c r ip t io n  and th a t  o f
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in fe re n c e . D e sc rip tiv e  s t a t i s t i c s  a llow s th e  in v e s t ig a to r  to  o rgan ize  

and summarize th e  d a ta  in  h i s  d i s t r i b u t io n .  The v a lu es  used in  d e s c r ip 

t iv e  s t a t i s t i c s  in c lu d e  the  moments o f th e  d i s t r ib u t io n  which a re  the  

"ex p e c ta tio n s"  o f th e se  v a lu e s . E ff ic ie n c y  i s  g e n e ra lly  a t ta in e d  only  

from th e  f i r s t  two moments, th e  f i r s t  moment be ing  the  mean, the  " lo c a 

tio n "  o f the  d i s t r ib u t io n ,  and th e  second moment, th e  v a r i a b i l i t y  (e x 

p ressed  as the  standard  d e v ia t io n ) ,  th e  d is p e rs io n  o f th e  d i s t r ib u t io n .  

The th i r d  moment i s  skew ness, which w i l l  be zero  fo r  a normal d i s t r i b u 

t io n ,  and the  fo u r th  moment i s  K u rto s is , o r "peakedness."

Of the  two, i n f e r e n t i a l  s t a t i s t i c s  i s  more im portan t as i t  

a llow s fo r  the  p re d ic tio n  o f ev en ts  beyond th e  d a ta  in  th e  immediate 

d i s t r ib u t io n .  Small sam ples, o r even one sam ple, may be taken  from a 

la rg e r  p o p u la tio n  fo r  the  purpose o f making in fe re n c es  about th a t  

p o p u la tio n . I t  i s  th is  sam pling th a t  se rv es  as th e  b a s is  fo r  in fe re n c e . 

This procedure i s  extrem ely im portan t in  app ly ing  the  th e o r e t ic a l  model 

to  th e  academic perform ance o f in d iv id u a ls  s in ce  only a sm all su b se t o f 

the  s tu d e n t 's  academic perform ance i s  taken  to  p re d ic t  h is  fu tu re  

academic achievem ent. The s t a t i s t i c ,  a v a lue  computed from a su b se t of 

the  p o p u la tio n , i s  m erely an approxim ation o f  the  param eter, which i s  

the  value  o f the  p o p u la tio n , th e  common param eters and s t a t i s t i c s  being  

the mean and v a ria n ce  o f s tan d a rd  d e v ia t io n .

In  g e n e ra l , only th e  f i r s t  two moments o f the  d i s t r ib u t io n  a re  

d iscu ssed  as they  appear to  do a reaso n ab le  jo b . They a re  sim ple to  

compute, and th e  th i r d  and fo u r th  moments re q u ire  advanced m athem atical 

techn iques which o p e ra te  a g a in s t  t h e i r  p r a c t ic a l  a p p l ic a b i l i ty .  P r io r  

to  the  advent o f com puters, i t  was alm ost im p o ssib le , b u t now th e i r
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com putation i s  becoming more p r a c t i c a l ,  and such a procedure should be 

e x p lo red .

The a r ith m e tic  average o r the  mean, the  f i r s t  moment o f the  d i s 

t r i b u t io n ,  serv es  as th e  most commonly used index o f th e  c e n tr a l  tendency 

o f a d i s t r ib u t io n  because i t  i s  sim ple to  compute. Although the o th e r 

moments o f the d is - tr ib a tio n  add to  th e  d e s c r ip t io n  o f the  d i s t r ib u t io n ,  

they do n o t do so . .s ig n if ic a n tly , and they are  v e ry .jd i f f ic u l t  to  c a lc u la te . 

I t  i s  a unique fe a tu re  o f the mean th a t  the  r e s u l t in g  mean d e v ia tio n  o f 

the  sco res in  the  d is t r ib u t io n  w i l l  always be ze ro . I t  w i l l  be th a t 

sco re  in  the  d is t r ib u t io n  in  which th e re  a re  equal d e v ia tio n s  around i t .  

I f  i t  i s  d e s ir a b le  fo r  th e  average of the  signed e r ro rs  to  be ze ro , the  

mean then  becomes the  b e s t  guess fo r  any randomly drawn score  from the 

d i s t r ib u t io n .  This w i l l  be tru e  in  d is t r ib u t io n s  o th e r than  the  normal 

d i s t r ib u t io n ,  b u t i t  i s  extrem ely im portan t in  in f e r e n t ia l  s t a t i s t i c s .

An a l te r n a te  d e s c r ip tio n  of th e  mean i s  th a t  i t  is  the  "ex p ec ta tio n "  or 

"expected va lue"  o f  a random v a r ia b le . Since the mean is  an a rith m e tic  

averag e , which i s  one o f s ev e ra l types o f averages, over an in d e f in i te  

number o f cases the  mean i s  the  average value  fo r  any random case o f the  

d i s t r ib u t io n .

As im portan t as the  mean i s  to  in f e r e n t i a l  s t a t i s t i c s ,  i t  has a 

se r io u s  d isadvan tage: i t s  s e n s i t iv i ty  to  changes a t  the  extrem es o f the

d is t r ib u t io n .  This may r e s u l t  in  a skewed d i s t r ib u t io n .  Changing only 

one extreme sco re  in  the  d is t r ib u t io n  may g re a t ly  a f f e c t  the  mean. "The 

occurrence  o f even a few very  h igh  or very  low cases can s e r io u s ly  d i s 

t o r t  the  im pression o f the  d is t r ib u t io n  given by the  mean, provided th a t 

one m istaken ly  in te r p r e ts  the mean as the  ty p ic a l va lue" (Hays, 1963,
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p . . 175). An.average does nol: . t e l l  any th ing  about the  spread or d i s p e r 

sion  o f sco res o f the  d i s t r ib u t io n .  I t  does n o t in d ic a te  the  shape of 

the  d i s t r ib u t io n .  The average i s  computed " to  see  through the  v a r i 

a b i l i t y ,  so to  speak, to  the  g en era l lo c a tio n "  (W allis & R oberts, 1956, 

p . 244).

D isp e rs io n , o r v a r i a b i l i t y ,  o f the  sco res  in  a d is t r ib u t io n  

in d ic a te s  how the  sco res  d e v ia te  from the c e n tr a l  tendency. I t  t e l l s  

how w e ll or how poorly  the  measure o f c e n tr a l  tendency, in  th is  c ase , 

th e  mean, d e sc rib e s  the  random s c o re s , ind ica tin g -h o w  the  o b serv a tio n s  

tend to  b e , or "no t"  to  b e , l ik e  th e  average . The v a rian ce  o f a d i s t r i 

b u tio n  i s  de fin ed  as " th e  average o f the  square of the  d e v ia tio n s  o f the  

measurements about th e i r  mean" (M endenhall, 1964, p. 3 0 ). The d a ta  w i l l  

be more v a r ia b le  and thus e x h ib it  a h ig h er v a rian ce  when the average of 

the  squared d e v ia tio n s  is  la rg e  than when i t  is  sm all.

A sample o f independent o b se rv a tio n s  o f a v a r ia b le  w i l l  produce 

a sample mean th a t  e s tim a te s  th e  p o p u la tio n  mean and a sample v a rian ce  

th a t  e s tim a te s  the  p o p u la tio n  v a r ia n c e . These values o f a sample can be 

desc rib ed  as a jo in t  ev en t. Hays provided the  fo llow ing  p r in c ip le ;  

"Given random and independent o b se rv a tio n s , th e  sample mean M and the 

sample v a rian ce  . . . a re  independent i f  and only  i f  the  popu la tion  

d is t r ib u t io n  i s  normal" (Hays, 1963, p . 233). Sampling a normal popu

la t io n ,  the  sample mean does no t c o n tro l th e  sample v a ria n c e , and v ic e  

v e rs a . I f  the  p o p u la tio n  is  n o t norm al, th ese  sample s t a t i s t i c s ,  the 

mean and the  v a ria n c e , a re  no t independent a c ro ss  sam ples. In  making 

in fe ren ces  from the v a ria n c e , v io la t in g  the  n o rm ality  assum ption i s  not 

se r io u s  fo r  a la rg e  N, t h i r t y  or g re a te r ,  b u t in fe ren ces  should n o t be
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made when a sm all or m oderate N, le s s  than  t h i r t y ,  i s  o b ta in e d . The s iz e  

o f the  sample d is t r ib u t io n  w i l l  determ ine how sm all th e  v a ria n ce  w i l l  be. 

As the  s iz e  o f  the d i s t r ib u t io n  d e c re a se s , the  v a ria n ce  in c re a s e s .

Academic success i s  measured by the  grades o b ta in ed . A fte r the  

grades which the  s tu d en t re c e iv e s  in  h is  courses a re  converted  to  a 

q u a n t i ta t iv e  s c a le ,  they a re  averaged to  o b ta in  a grade p o in t average. 

This i s  an a r ith m e tic  mean; i t  i s  one of s ev e ra l m easures o f c e n tr a l  

tendency. I t  i s  used f re q u e n tly  because i t  is  sim ple to  compute. The 

grade p o in t average then ty p i f ie s  a l l  the  grades earned by the  s tu d en t 

and i s  used to  d e sc rib e  the  s tu d e n t 's  academic work.

However, the  grade p o in t average does n o t p rov ide  a com plete 

d e s c r ip tio n  of th e  s tu d e n t 's  academic perform ance. There may be some 

extrem ely low grades ob ta ined  to  o f f s e t  an o therw ise  good academic 

reco rd  or a few extrem ely h igh  grades in tended to  improve an o therw ise  

m ediocre academic re co rd . I t  becomes im p o rtan t, th e re fo re ,  to  co n sid e r 

the  v a rian ce  of the g rad es , the  second moment o f the  d i s t r ib u t io n ,  

ob ta ined  in  o rder to  g e t a more com plete p ic tu re  o f the  s tu d e n t 's  p e r 

formance.

A h igh  grade p o in t average would be expected to  e x h ib it  a low 

v a ria n c e . As the  grade p o in t average approaches the  maximum le v e l ,

4 .00  on a fo u r-p o in t s c a le ,  the  amount o f v a rian ce  e x h ib ite d  among 

earned grades would become sm aller u n t i l  a v a ria n ce  o f zero  i s  a t ta in e d . 

On the  o th e r hand, a low grade p o in t average would be expected to  e x h ib it 

a h igh v a ria n c e . The s tu d en t makes a s e r ie s  o f a ttem p ts  to  m ain ta in  a 

minimum grade p o in t average req u ired  by the  c o lle g e . In most c a se s , 

those in d iv id u a ls  who p ossess a low grade p o in t average and a low grade
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p o in t v a ria n ce  have f a l l e n  below the  minimum p o in t and ho longer a tte n d  

c o lle g e .

A lthough the  above th e o r e t ic a l  model i s  commonly a p p lie d , i t  i s  

n o t reaso n ab le  to  do so because o f  th e  r e s t r a i n t s  p laced  on the  s tu d en t 

as he p ro g resse s  through h is  academic c a re e r .  As the  s tu d en t s e le c ts  

the  coursework he w i l l  fo llo w , th e re  a re  re q u ire d  co u rses  and e le c t iv e s .  

Even when th e re  i s  a cho ice  involved  in  the  s e le c t io n ,  the  s tu d en t o f te n  

e le c ts  a course  w ith  a s p e c if ic  purpose in  m in d --e ith e r  i n t e r e s t  o r a 

d e s ir e  to  improve o r m ain ta in  a grade p o in t average . T h ere fo re , the  

d i s t r ib u t io n  sco res  o f h is  academic perform ance a re  n o t random.

Hays s ta te d  th a t  the  use of sample s t a t i s t i c s  as " e s tim a to rs"  

or p o p u la tio n  v a lu e s , as in  th e  case  o f the  grade p o in t average and 

v a r ia n c e , i s  a la rg e  problem in  i n f e r e n t i a l  s t a t i s t i c s .  A sample s t a 

t i s t i c  v a lu e  must co n ta in  "evidence about th e  v a lue  o f the  corresponding  

p o p u la tio n  v a lu es"  (Hays, 1963, p . 196). In f e r r in g  from a sample v a lue  

to  a p o p u la tio n  v a lue  i s  c a lle d  "p o in t e s tim a tio n "  because th e  e s tim a te  

i s  made up o f a s in g le  v a lu e . The sample only  re p re se n ts  a sm all subse t 

o f th e  la rg e r  p o p u la tio n . S ince chance e f f e c ts  w i l l  be o p e ra tin g , i t  i s  

unwise to  say th a t  any e s tim a te  is  e x a c tly  l ik e  the  p o p u la tio n  v a lu e . 

Hays (1963) proposed fou r p ro p e r t ie s  th a t  a s t a t i s t i c  should have in  

o rd er to  be a good e s tim a to r o f a p o p u la tio n  param eter. They inc luded ;

1. The sample s t a t i s t i c  should be an unbiased e s tim a te .

2. The sample s t a t i s t i c  should be a c o n s is te n t  e s tim a te .

3 . The sample s t a t i s t i c  should be an e f f i c i e n t  e s tim a te .

4 . The sample s t a t i s t i c  should be a s u f f ic ie n t  e s tim a te .

The sample s t a t i s t i c  should be u n b ia sed . That i s ,  th e  sample
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s t a t i s t i c  i s  unbiased as an e s tim a te  of the  p o p u la tio n  param eter i f  the 

e x p ec ta tio n  of th e  sample s t a t i s t i c  i s  the  same as the  p o p u la tio n  parame

te r .  On the av erage , w ith  a l l  p o s s ib le  random sam ples, the  sample s t a 

t i s t i c  equals th e  p o p u la tio n  param eter. The sample mean i s  an unbiased 

e s tim a te  o f th e  p o p u la tio n  mean; however, th e  sample v a ria n ce  i s  a 

b iased  e s tim a te  o f  the  p o p u la tio n  v a r ia n c e . On the  average , the  sample 

v a rian ce  u n d erestim ates  th e  p o p u la tio n  v a ria n ce  when th e  sample s iz e  is  

sm all. However, they a re  alm ost equal fo r la rg e  sam ples. A lso, la rg e  

samples produce b e t t e r  e s tim a to rs  o f  the  p o p u la tio n  mean than  do sm all 

ones.

The sample s t a t i s t i c  should be a c o n s is te n t  e s t im a te . The 

la rg e r  the  sample s iz e  th e  sample s t a t i s t i c  w i l l  have a h ig h er p ro b a 

b i l i t y  o f be in g  c lo se  to  th e  p o p u la tio n  v a lu e . The sample mean and the 

sample v a rian ce  a re  considered  as c o n s is te n t  e s tim a to rs  s in ce  they  tend 

to  g e t c lo se r  to  the  p o p u la tio n  v a lu e  as the  sample s iz e  i s  in c re a se d .

A th i r d  p ro p e rty  o f the  sample s t a t i s t i c  should be th e  r e l a t iv e  

e f f ic ie n c y  o f th e  e s t im a te . The standard  d e v ia t io n  o r s tan d ard  e r ro r  

" re p re se n ts  th e  e x te n t o f the d if fe re n c e  th a t  chance fa c to rs  tend  to  

c re a te  between a sample e s tim a te  and a tru e  param eter va lu e"  (Hays,

1963, p . 199). A good e s tim a to r w i l l  have sm all s tan d ard  e r r o r s .  Since 

the standard  e r ro r  in d ic a te s  the  tendency fo r  th e  sample s t a t i s t i c  to  

d e v ia te  by chance from the  p o p u la tio n  v a lu e , the  s t a t i s t i c  w ith  the  

sm alle r s tan d ard  e r ro r  w i l l  be more e f f i c i e n t .  I t  would be expected 

th a t  the  grade p o in t v a rian ce  would be sm alle r w ith in  a s p e c if ic  d i s c i 

p l in e ,  and th e re  would be b e t te r  p re d ic t io n  fo r  th a t  d is c ip l in e  than to  

a l l  d i s c ip l in e s  combined, fo r  b o th  th e  h igh  grade p o in t average group
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and the low grade p o in t average group. The grade p o in t v a rian ce  w i l l  be 

sm aller fo r  the  grade p o in t average w ith in  the  m ajor a rea  o f study than 

fo r the  t o t a l  grade p o in t average . I t  w i l l  a lso  be le s s  than fo r  the

a rea  o f g r e a te s t  number o f h o u rs . T h ere fo re , the  grade p o in t average

fo r  the m ajor a rea  o f co n ce n tra tio n  w i l l  have a sm aller s tandard  e r ro r

and be a more e f f i c i e n t  p re d ic to r .  However, as the  s iz e  o f the  sample

d e c rea se s , as i t  does when moving from the  a rea  of t o t a l  grade p o in t 

average (TGPA) to  th e  a rea  o f th e  grade p o in t average in  the major f ie ld  

(MGPA), the  v a ria n ce  in c re a s e s . This may o b v ia te  any decrease  in  v a r i 

ance in  the  m ajor a rea  due to  sp e c ia liz e d  i n t e r e s t .

The fo u r th  p ro p e rty  i s  th a t  o f s u f f ic ie n c y . A s u f f ic ie n t  

e s tim a to r i s  one th a t  co n ta in s  " ' a l l '  the  in fo rm ation  a v a ila b le  in  the 

d a ta  about the  va lue  o f -0" (Hays, 1963, p . 200). I t  i s  "b e s t"  in  th a t  

r e f e r r in g  to  o th e r a sp e c ts  o f the  sample d a ta  does no t improve the  

e s tim a te . The sample mean i s  a s u f f ic ie n t  e s tim a to r  o f the p o p u la tio n  

mean, s in ce  i t  i s  n o t necessa ry  to  r e f e r  to  any o th e r s t a t i s t i c  in  

e s tim a tin g  o r in te r p r e t in g  the  p o p u la tio n  mean.

Statem ent o f th e  Problem

A d i f f e r e n t  approach to  th e  index o f academic achievem ent a t  the  

co lleg e  le v e l o th e r than t o t a l  grade p o in t average i s  needed because o f 

the  accum ulation of e r ro r  v a r ia n c e . One approach to  the  c o n tro l o f  the  

sources o f  v a rian ce  in  g rad es, in  an e f f o r t  to  in c rease  the  s tre n g th  of 

the  r e la t io n s h ip  between p re d ic to r  v a r ia b le s  and c r i t e r io n  m easures, 

could be through the  se p a ra tio n  o f courses in to  broad a reas  o f concen

t r a t io n  o f s tu d y .
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This study  a ttem p ts  to  e s ta b l is h  the grade p o in t averages and 

v a rian ces  o f s e v e ra l broad a reas  o f g enera l ed u ca tio n , major a re a , and 

a rea  o f g re a te s t  number o f sem ester hours as s u b s t i tu te  c r i t e r i a  fo r  the 

t o t a l  grade p o in t average as a c r i t e r io n  of academic perform ance. I t  

a lso  seeks to  exp lo re  th e  p a tte rn s  of academic achievem ent o f s tu d e n ts , 

fem ales and m ales combined and s e p a ra te ly , in  th ese  v a rio u s  broad areas 

of academic work. A fu r th e r  a ttem pt a t  in c re a s in g  the s tre n g th  o f the 

r e la t io n s h ip  between th e  p re d ic to r  v a r ia b le s  and c r i t e r io n  measures w il l  

be made by adding the  second moment o f the d i s t r ib u t io n ,  through a 

m u ltip le  c o r r e la t io n  techn ique, the  v a rian ce  o f ob ta ined  g rad es, to  the 

f i r s t  moment o f the  d i s t r ib u t io n ,  the  grade p o in t average , the  p re se n tly  

used c r i t e r io n  m easure.

Hypotheses

In  th is  study i t  i s  hypothesized  th a t :

Research H ypothesis 1: The c o r r e la t io n  c o e f f ic ie n ts  which d e s 

c r ib e  the r e la t io n s h ip  between the  measures o f p o te n t ia l  perform ance 

(American C ollege T ests  B a tte ry  and O tis  Q uick-Scoring M ental A b ility  

T est: Gamma T est) and the c r i t e r io n  m easures, the  grade p o in t average

and v a rian ce  in  the  major a rea  and the grade p o in t average and v arian ce  

in  the  a rea  o f g re a te s t  number o f sem ester h o u rs , w i l l  be s ig n if ic a n t ly  

g re a te r  than th e  c o r re la t io n  c o e f f ic ie n ts  between th e  m easures of p o ten 

t i a l  perform ance (American C ollege T ests B a tte ry  and O tis  Quick-Scoring 

M ental A b il i ty  T est: Gamma T est) and the c r i t e r io n  m easures, to t a l

grade p o in t average and to t a l  grade p o in t v a r ia n c e .

HqIA: Only chance d if fe re n c e s  w i l l  be found among the  c o r re la t io n

c o e f f ic ie n ts  which d e sc rib e  the  r e la t io n s h ip  between th e  m easures of
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p o te n t ia l  perform ance (American C ollege T ests B a tte ry  and O tis  Q uick- 

Scoring M ental A b il i ty  T est: Gamma T est) and the achievem ent ( t o t a l

grade p o in t average , grade p o in t average in  m ajor a re a , and grade p o in t 

average in  the  a re a  o f g re a te s t  number o f sem ester h o u rs ) .

HqIB: Only chance d if fe re n c e s  w i l l  be found among th e  c o r r e la 

tio n  c o e f f ic ie n ts  which d e sc rib e  the  r e la t io n s h ip  between the  measures of 

p o te n t ia l  perform ance (American College T ests  B a tte ry  and O tis  Q uick- 

Scoring M ental A b i l i ty  T est: Gamma T est) and the  measures of v a rian ce

( to t a l  grade p o in t v a r ia n c e , grade p o in t v a rian ce  in  th e  m ajor a re a , and 

grade p o in t v a ria n ce  in  the  a re a  of g re a te s t  number o f sem ester h o u rs ) .

HqIC: Only chance d if fe re n c e s  w i l l  be found between the  c o r r e 

la t io n  c o e f f ic ie n ts  fo r  the  m easures o f p o te n t ia l  perform ance and 

c r i t e r io n  measures fo r  fem ales and the  c o r re la t io n  c o e f f ic ie n ts  fo r  the  

measures o f p o te n t ia l  perform ance and c r i t e r io n  m easures fo r  m ales.

R esearch H ypothesis 2: The m u ltip le  c o r r e la t io n  c o e f f ic ie n ts ,

u t i l i z in g  the  American C ollege T est Composite Scores and the  O tis  

Q uick-Scoring M ental A b il i ty  T est w ith  the  c r i t e r io n  measures o f grade 

p o in t average and v a rian ce  w i l l  be s ig n i f ic a n t ly  g re a te r  than the 

c o r r e la t io n  c o e f f ic ie n ts  o f e i th e r  the  American C ollege T est Composite 

Score or th e  O tis  Q uick-Scoring M ental A b il i ty  T est w ith  the  c r i t e r io n  

measures o f grade p o in t average and v a ria n c e ,

Hg2: Only chance d if fe re n c e s  w i l l  be found between the  m u ltip le

c o r re la t io n  c o e f f ic ie n ts ,  u t i l i z in g  American College T est Composite Score 

and the  O tis  Q uick-Scoring M ental A b il i ty  T est w ith  th e  c r i t e r io n  

m easures o f grade p o in t average and v a r ia n c e , fo r  the  combined group and 

the  c o r r e la t io n  c o e f f ic ie n ts  o f e i th e r  the  American C ollege T est
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Composite Score o r th e  O tis  w ith  th e  c r i t e r io n  m easures o f grade p o in t 

average and v a r ia n c e .

Research H ypothesis 3: The m u ltip le  c o r r e la t io n  c o e f f ic ie n t s ,

u t i l i z in g  grade p o in t average and grade p o in t v a rian ce  w ith  th e  American 

C ollege T est Composite Score o r th e  O tis  Q uick-Scoring M ental A b il i ty  

T e s t, w i l l  be s ig n i f ic a n t ly  g re a te r  than the  c o r r e la t io n  c o e f f ic ie n ts  

o f e i th e r  grade p o in t average or grade p o in t v a ria n ce  w ith  the  American 

C ollege T est Composite Score o r the  O tis  Q uick-Scoring M ental A b il i ty  

T es t.

Hg3A: Only chance d if fe re n c e s  w i l l  be found between th e  m u ltip le

c o r r e la t io n  c o e f f ic ie n t s ,  u t i l i z i n g  grade p o in t average and grade p o in t 

v a rian ce  w ith  the  American C ollege T est Composite Score o r the  O tis

Q uick-Scoring M ental A b il i ty  T e s t, fo r  the  combined group, and the  c o r r e 

la t io n  c o e f f ic ie n ts  o f e i th e r  the  grade p o in t average or th e  grade p o in t 

v a rian ce  w ith  the  m easures o f  American C ollege T est Composite Score and 

th e  O tis .

Hg3B: Only chance d if fe re n c e s  w i l l  be found between the m u ltip le

c o r re la t io n  c o e f f ic ie n t s ,  u t i l i z i n g  grade p o in t average and grade p o in t 

v a ria n ce  w ith  the American C ollege T est Composite Score o r th e  O tis

Q uick-Scoring M ental A b il i ty  T e s t , fo r  fem ales, and the  c o r re la t io n

c o e f f ic ie n ts  o f e i th e r  th e  grade p o in t average or th e  grade p o in t v a r i 

ance w ith  th e  measures o f American C ollege T est Composite Score and 

the  O tis .

Hq3C: Only chance d if fe re n c e s  w i l l  be found between th e  m u ltip le

c o r re la t io n  c o e f f ic ie n t s ,  u t i l i z i n g  grade p o in t average and grade p o in t 

v a rian ce  w ith  the  American C ollege T est Composite Score o r the  O tis
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Q uick-Scoring M ental A b il i ty  T e s t, fo r  m ales, and the c o r r e la t io n  

c o e f f ic ie n ts  o f e i th e r  the  grade p o in t average or the  grade p o in t v a r i 

ance w ith  the  measures o f American C ollege T est Composite Score and the 

O t is .

S ig n if ic a n c e  o f th e  Study

Because o f i t s  w idespread use in  the  academic community, the  

grade p o in t average as a c r i t e r io n  measure o f academic success needs to  

be in v e s t ig a te d . The grade p o in t average and i t s  e f f ic a c y  as a c r i t e r io n  

measure o f academic perform ance comes to  th e  fo re f ro n t  when i t  i s  used 

in  counseling  th e  s tu d en t concern ing  h is  fu tu re  course o f  academic work 

in  c o lle g e . F u r th e r , as a d is c r im in a to r  in  th e  adm ission and r e te n t io n  

o f s tu d e n ts , more e f f i c i e n t  c r i t e r io n  m easures o f academic perform ance 

can lead  to  an improvement in  the  management and q u a l i ty  of the  v a rio u s  

c o lle g e  program s.

The o v e r - a l l  grade p o in t average i s  n o t a h ig h ly  e f f i c i e n t  

measure o f academic perform ance. In v e s t ig a t io n s  in  which the  o v e r -a l l  

grade p o in t average was used as the  c r i t e r io n  measure of academic p e r 

formance have only accounted fo r  approx im ately  tw en ty -fiv e  p e rc en t o f the 

v a ria n ce  among g rad es , the  c u r re n tly  used e v a lu a tio n  m easure. V arious 

b a t t e r i e s  o f s c h o la s t ic  and a p ti tu d e  t e s t s  have been developed in  an 

e f f o r t  to  in c re a se  p re d ic t iv e  e f f ic ie n c y  o f academic perform ance, u t i 

l iz in g  the  o v e r - a l l  grade p o in t average as the  c r i t e r io n  measure fo r  

academic su cc e ss . However, "more e f f i c i e n t  p re d ic tio n  o f c o lle g e  or 

u n iv e r s i ty  perform ance w i l l  depend as much o r more on improvement o f 

c o lle g e  e v a lu a tio n  o f perform ance as on improvement o f such p re d ic tio n
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in s tru m en ts  as the  ACT" (E n g e lh a rt, 1965, p . 7 ) . A tte n tio n  now needs 

to  be focused upon th e  problem o f e lim in a tin g  the  e r ro r  components 

involved  in  s tu d en t e v a lu a tio n  and upon id e n tify in g  the  v a rio u s  com

ponents in  s tu d e n t academic perform ance as measured by te a c h e rs ' 

g ra d e s .



CHAPTER I I  

REVIEW OF RELATED LITERATURE

The purpose o f th i s  ch ap te r i s  to  p re se n t a review  of th e  s tu d ie s  

th a t  have been concerned w ith  the  p re d ic tio n  of c o lle g e  academic p e r 

formance in  r e l a t io n  to  th e  type of p re d ic to r  v a r ia b le s  th a t  have been 

employed and th e  s t a t i s t i c a l  approach u t i l i z e d .  There a re  two types of 

p re d ic to r  v a r ia b le s  used: i n t e l l e c t iv e  and n o n in te l le c t iv e .  The fa c to r  

o f sex -lin k ed  d if fe re n c e s  in  p re d ic tio n  i s  a lso  p re sen te d . The grade 

p o in t average as a c r i t e r io n  measure of c o lle g e  success i s  in v e s t ig a te d .

Severa l approaches have been pursued in  an e f f o r t  to  in v e s t ig a te  

and e x p la in  th e  academic achievem ent o f co lleg e  le v e l s tu d e n ts . These 

s tu d ie s  have g e n e ra lly  focused on the  problem o f p re d ic tin g  the  fu tu re  

academic perform ance of co llege-bound in d iv id u a ls . I n te l l e c t iv e  fa c to rs  

have rece iv ed  most o f the  a t te n t io n  in  the  s tu d ie s  th a t  have been con

ducted , and, in  most c a se s , the  s tre n g th  of the  r e la t io n s h ip  between 

th ese  i n t e l l e c t i v e  p re d ic to r  v a r ia b le s  and th e  c r i t e r io n  measure of 

su ccess , u su a lly  t o t a l  grade p o in t average , was no t s tro n g —approxim ately  

+ 0 .50 . Such a c o r r e la t io n  means th a t  approxim ately  sev e n ty -f iv e  p e rcen t 

of the  v a ria n ce  among grades i s  unexp lained , which r e s u l t s  in  poor 

p re d ic tio n  o f academic work. This i s  re p o r te d ly  due to  the  f a c t  th a t  the  

proper independent o r p re d ic to r  v a r ia b le s  have no t been id e n t i f ie d  and

20
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measurement e r ro r s  in  th e  p re d ic to rs  and th e  c r ite r io n ,m e a su re s  a re  la rg e  

and unexplained .

There a re  many components involved in  the  e s tim a tio n  o f c o lle g e  

achievem ent. G oodstein , C r i te s ,  and H eilbrun (1963) estim ated  th a t  

c o lle g e  achievem ent, as measured by o v e r - a l l  grade p o in t average , is  

composed o f se v e ra l w e ll-e s ta b lis h e d  v a rian ce  components: i n t e l l e c t i v e ,

(35%); n o n in te l le c t iv e ,  (15%); unknown, (40%); and e r r o r ,  (10%). T heir 

e s tim a te s  were based upon th e  r e la t io n s h ip s  between measures o f a p titu d e  

and achievem ent, th e  p re d ic to r  v a r ia b le s ,  and th e  success c r i t e r io n ,  

grade p o in t average . Both v a r ia b le s  a re  desc rib ed  as being "continuous 

v a r ia b le s ,  u n re s t r ic te d  in  ra n g e , and l in e a r ly  r e la te d ,  as s p e c if ie d  in  

th e  z e ro -o rd e r and m u ltip le  re g re s s io n  models" (G oodstein, C r i te s ,  & 

H eilb run , 1963, p. 175). Fishman and P a san e lla  (1960) reviewed the 

l i t e r a t u r e  concerned w ith  the  components o f c o lle g e  achievem ent. The 

major component in  p re d ic tin g  academic success i s  an in t e l l e c t iv e  fu n c 

tio n .

GPA as a C r i te r io n  Measure

The s tu d e n t 's  g rad es , as rep re sen ted  by the  grade p o in t average, 

have served as the t r a d i t io n a l  c r i t e r io n  o f academic achievem ent. O ther 

c r i t e r io n  m easures, such as g rad u a tio n  from c o lle g e , in t e l l e c tu a l  c u r i 

o s i ty ,  c a re e r  su ccess , v e rb a l ex p re ss io n , have been used in  some s tu d ie s , 

b u t fo r  th e  most p a r t  th e  grade p o in t average has been the  so le  index of 

academic perform ance.

Few s tu d ie s  have u t i l i z e d  GPA in  s p e c if ic  courses o r GPA beyond 

th e  freshman year in  c o lle g e . The f i r s t  term  or f i r s t  year GPA was used
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In  most c a se s . There have been many argum ents a g a in s t  the  use o f GPA as 

a c r i t e r io n  o f  su ccess , b u t i t  i s  s t i l l  th e  most w idely  used measure o f 

c o lle g e  achievem ent.

Munger (1957) argued th a t  the  f i r s t - s e m e s te r  GPA was too lim ite d  

in  i t s  approach as a measure o f su cc e ss . By using  t h i s  c r i t e r i o n ,  i t  i s  

no t p o s s ib le  to  p re d ic t  i f  the  s tu d e n t w i l l  g rad u a te  from c o lle g e . I t  

i s  p re fe ra b le  to  gauge how long th e  s tu d en t w i l l  s ta y  in  c o lle g e  o r i f  

he w i l l  g rad u a te  r a th e r  than  the  s iz e  o f the  f i r s t - s e m e s te r  GPA. Over

a l l  success i s  more im portan t than  success in  the  f i r s t  sem ester.

The f i r s t - s e m e s te r  GPA i s  the  b e s t  p re d ic to r  o f the  subsequent 

sem ester GPA.

W hile i t  must be adm itted  th a t  f i r s t - s e m e s te r  GPA is  more 
c lo s e ly  r e la te d  to  second sem ester GPA (r  of about .80) than 
th e  s tandard  c o lle g e  g ra d e -p re d ic to rs  a re  r e la te d  to  f i r s t -  
sem ester GPA (m u ltip le  c o r r e la t io n  o f about .6 4 ) , th e  amazing 
th in g  i s  th a t  th e re  i s  such a h igh  r e la t io n s h ip  between a 
com bination o f d a ta  a v a ila b le  b e fo re  th e  f i r s t  sem ester i s  
begun and perform ance fo r  th e  f i r s t  sem ester; i t  should no t 
be expected th a t  the  f i r s t - s e m e s te r  GPA be p re d ic te d  as 
a c c u ra te ly  as the  second-sem ester GPA can be p re d ic te d  from 
th e  f i r s t - s e m e s te r  GPA. Measurement s p e c ia l i s t s  r e f e r  to 
th i s  as th e  u n r e l i a b i l i t y  o f c o lle g e  GPA ( i . e . ,  i f  c o lle g e  
GPA cannot p re d ic t  i t s e l f  v e ry  w e ll th en  i t  i s  u n lik e ly  th a t  
i t  can be p re d ic te d  v ery  a c c u ra te ly  by anyth ing  e ls e  (F ric k e , 
1956-1957 , 40 -41 ).

Based on t h i s  s ta tem e n t, h ig h  schoo l achievem ent and a b i l i t y  t e s t s  should 

n o t be used to  p re d ic t  beyond th e  f i r s t  sem ester o f  c o lle g e . He argued 

th a t  low c o r re la t io n s  have r e s u l te d  because the GPA fo r  the  f i r s t ,  

second, th i r d ,  and fo u r th  y ear in  c o lle g e  has been used in  co n ju n c tio n  

w ith  p re d ic to r  v a r ia b le s  acqu ired  b e fo re  th e  s tu d en t en tered  c o lle g e . 

Those in d iv id u a ls  who have no t rem ained in  c o lle g e  beyond the  f i r s t  or 

second year a re  no t co n sidered  in  th e se  s tu d ie s  so th a t  " th e  r e l a t i o n 

sh ip  between c o lle g e  achievem ent and p re d ic to rs  o f  c o lle g e  achievem ent
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appears to  be much lower than  i t  a c tu a l ly  i s "  (F ric k e , 1956-57, p. 40 ).

Chansky (1964) d iscu ssed  th e  s t a t i s t i c a l  o p e ra tio n s  th a t  the  GPA 

p e rm its . He asked th e  q u e s tio n  o f w hether pa ram etric  s t a t i s t i c s  can be 

ap p lied  to  g rad in g . The normal d is t r ib u t io n  i s  an un d erly in g  assum ption 

o f the  in te r v a l  s c a le  used in  p roduct moment c o r r e la t io n s .  A fte r review ing 

se v e ra l s tu d ie s ,  Chansky reached the  conclusion  th a t  te a c h e r 's  grades d id  

n o t form a normal d i s t r i b u t io n ,  bu t a skewed one. C o rrec tin g  fo r  in d i 

v id u a l d if f e re n c e s  in  g rad ing  among teach e rs  accen tu a ted  th i s  d isc rep an cy . 

"Even i f  th e  s tu d en ts  had a t  the  beginn ing  of a course  been assigned  to  

a c la s s  by some random p rocedu re , in s t r u c t io n ,  a b ia s in g  tre a tm e n t, 

d e s tro y s  the  assum ption o f randomness" (Chansky, 1964, p . 96). T here

fo re , such com putations a re  no t p e rm iss ib le . He recommended th e  use o f 

o rd in a l s c a le s  fo r  graded achievem ent in  re s e a rc h ; th e  GPA would be the  

median grade.

H olland and R ichards (1965) f e l t  th a t  the  c o lle g e  grad ing  p ra c 

t i c e s  needed to  be examined. C ollege grades do n o t p re d ic t  w e ll fo r  

success a f t e r  c o lle g e . The prim ary purpose o f a c o lle g e  education  

supposedly i s  p re p a ra tio n  fo r  l i f e ,  bu t under th e  p re se n t system  c o lle g e  

m ainly p rep a res  the  in d iv id u a l fo r  fu r th e r  g radua te  ed u ca tio n .

I n t e l l e c t i v e  F ac to rs  in  P re d ic tio n

The range fo r  the  c o r r e la t io n  c o e f f ic ie n ts  between in t e l l e c t i v e  

p re d ic to rs  and fu tu re  academic work runs from +0.30 to  +0.70 (Lavin,

1965). Some o f th e se  c o r re la t io n s  a re  the  r e s u l t s  o f  in v e s t ig a to r s  

u s in g  d i f f e r e n t  types o f a b i l i t y  t e s t s .  While some use a s tan d ard  

in te l l ig e n c e  t e s t ,  o th e rs  use t e s t s  th a t  s p e c i f ic a l ly  p re d ic t  academic 

perform ance, such as th e  American C ollege T ests  B a tte ry  (ACT), the
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American Council on Education P sy ch o lo g ica l Exam inations (ACE), o r th e  

S c h o la s tic  A p titude  T est (SAT). A nother p re d ic to r  o f fu tu re  academic 

perform ance i s  th e  m easure o f p a s t  academic perform ance. Q uite o f te n , 

h igh school perform ance i s  used to  p re d ic t  c o lle g e  perform ance. Lavin 

(1965) rem inds th e  re a d e r  th a t  f a c to r s  o th e r than  a b i l i t y  e n te r  in to  the  

h igh  school academic re c o rd .

In  rev iew ing  the  s tu d ie s  concerned w ith  academic p re d ic tio n  s in ce  

1950, Schroeder and Sledge s ta te d  th a t  " in t e l l e c t i v e  f a c to rs  found, in  

d ec reasin g  o rd er o f im portance, were h igh  school achievement (grade 

p o in t average s l i g h t l y  su p e r io r  to  rank in  c l a s s ) ,  su b je c t m a tte r  t e s t  

s c o re s , and m easures o f m ental a b i l i t y "  (Schroeder & Sledge, 1966, 

p . 97). U nderstandab ly , s p e c i f ic  course  grades in  h igh school c o r r e 

la te d  more h ig h ly  w ith  s im ila r  c o lle g e  course g rades than w ith  t o t a l  

c o lle g e  g ra d e s . The d if fe re n c e s  between the  c o r r e la t io n s  fo r  a l l  i n t e l 

le c t iv e  f a c to r s  was sm all ("tO.lO). F rick e  (1956-57) re p o rte d  c o n s is 

te n t ly  averaged c o r r e la t io n s  o f 0.55 between h ig h  school achievem ent and 

c o lle g e  achievem ent and c o r r e la t io n s  o f  0.45 between s tan d ard ized  t e s t s  

o f academic a b i l i t y  and c o lle g e  achievem ent. By combining the  two 

f a c to r s ,  h igh  school achievem ent and a b i l i t y  t e s t  sco re s , m u ltip le  

c o r r e la t io n s  o f 0 .64  a re  ob ta in ed  w ith  c o lle g e  achievem ent.

B rice  (1957), b asin g  h is  r e s u l t s  on th e  h igh school and c o lle g e  

reco rd s  o f 244 s tu d e n ts ,  achieved b e t t e r  p re d ic tio n  using  te ach e r p r e 

d ic t iv e  r a t in g  o f fu tu re  success o r f a i lu r e  th an  w ith  the o b je c t iv e  

p re d ic to rs  o f  th e  O tis  and ACE t e s t s .  The su b je c tiv e  p re d ic to r  showed 

a s ig n i f ic a n t  c o r r e la t io n  c o e f f ic ie n t  o f 0.48 w ith  freshman year GPA 

w h ile  th e  O tis  only  e s ta b lis h e d  a c o r r e la t io n  o f  0 .12 w ith  freshman GPA.
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The h igh  school s en io r year GPA had a s ig n i f ic a n t  c o r r e la t io n  o f 0 .41 

w ith  freshman GPA. These r e s u l t s  were more in a cc u ra te  fo r  the  p re d ic ted  

f a i lu r e s  than fo r  the  p re d ic te d  su cc e ss fu l s tu d e n ts . In  ano ther study 

(Lanigan, 1947), P earson ian  c o r re la t io n s  o f  low magnitude between the 

O tis  and s ix  a reas  o f academic w ork--E ng lish  (0 .2 9 ) , s o c ia l  sc ience  

(0 .5 3 ) , language (0 .2 3 ) , m athem atics (0 .24), sc ience  (0 .5 3 ) , and f in e  

a r t s  (0 .3 8 )—led  th e  in v e s t ig a to r  to  conclude th a t  th e  use o f the  O tis  

as a s in g le  p re d ic t iv e  measure fo r c o lle g e  su ccess , except in  the  a reas 

o f sc ien ce  and s o c ia l  s tu d ie s ,  would be u n p ro f ita b le .

Holland and A stin  (1962) concluded th a t  the  b e s t p re d ic to rs  o f 

c o lle g e  academic perform ance were good h igh  school grades and h igh  s e l f -  

r a t in g s  o f s c h o la rsh ip . The l e a s t  e f f e c t iv e  p re d ic to r  was s c h o la s tic  

a p ti tu d e  t e s t s .  His su b je c ts  in c lu d ed , however, only h igh  a p ti tu d e  s t u 

d e n ts . Their assessm ent occurred  over in te rv a ls  from one to  fo u r y e a rs .

N o n in te lle c tiv e  F ac to rs  in  P re d ic tio n

The n o n in te l le c t iv e  f a c to r s  involved in  c o lle g e  achievement 

c o n s is ts  o f p e rs o n a lity  and study s k i l l  v a r ia b le s .  G oodstein, C r i te s ,  

and H eilbrun (1963) gave th re e  bases fo r  in f e r r in g  th e  e x is ten c e  of 

th e se  v a r ia b le s .  Only p a r t  of the  v a rian ce  in  c o lle g e  achievement i s  

exp lained  by a b i l i t y  v a r ia b le s  and measurement e r r o r s .  Secondly, by 

u t i l i z in g  op tim ally -w eigh ted  m easures o f i n t e l l e c t i v e  fa c to rs  and p a s t 

academic perform ance, h ig h e r c o r re la t io n s  a re  achieved w ith  c o lle g e  GPA 

than  w ith  e i th e r  p re d ic to r  a lo n e . " F in a lly , th e re  i s  some em p irica l 

evidence which shows a s l ig h t  c o r r e la t io n  (Mdn r /=  .22) between p e rso n 

a l i t y  v a r ia b le s ,  as a ssessed  by th e  Rorschach, M innesota M ultiphasic
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P e rso n a lity  Inven to ry  (MMPI), and s im ila r  m easures, and c o lle g e  ach ie v e 

ment" (G oodstein , C r i te s ,  & H eilb ru n , 1963, p . 176). M oderately h igh  

c o r re la t io n s  (Mdn r  = .47) were rep o rted  fo r  study h a b its  in v e n to rie s  

and GPA. They concluded th a t  about f iv e  to  f i f t e e n  p e rcen t o f th e  v a r i 

ance in  c o lle g e  achievem ent i s  c o n trib u te d  by n o n in te l le c t iv e  f a c to r s .

In  s tu d ie s  concerned w ith  n o n in te l le c t iv e  f a c to r s ,  Schroeder 

and Sledge (1966) found th a t  th e  major in flu en ce  came from a f fe c t iv e  

f a c to r s .  Such a f f e c t iv e  f a c to r s  inc lude  i n t e r e s t s ,  m o tiv a tio n s , a t t i 

tu d es , b e l i e f s ,  v a lu e s , and ad ju stm en ts . P u b lic  h igh  school g raduates 

were equal o r su p e rio r  to  p r iv a te  h igh  school g raduates in  th e i r  co lleg e  

achievem ent, b u t no s ig n i f ic a n t  r e la t io n s h ip  was found between the  s iz e  

o f h igh  school and achievem ent. As a g enera l r u le ,  women were su p e rio r  

to  men in  achievem ent.

In  th e i r  study  o f background fa c to rs  r e l a t in g  to  achievement 

(Schroeder & S ledge, 1966), th ese  fa c to rs  were most p re d ic t iv e  of o v e r

a l l  grade p o in t average and l e a s t  p re d ic t iv e  o f M athematics GPA. These 

fa c to r s  accounted fo r  40 .4  p e rcen t o f o v e r - a l l  c o lleg e  grade p o in t 

v a ria n ce  and 32.8 p e rcen t o f pure sc ie n c e . "The o v e ra ll  co lleg e  

g rad e -p o in t re g re s s io n  a lso  e x h ib ite d  the  sm a lle s t s tandard  e r ro r  o f 

e s tim a te  ( .6 3 2 5 ), follow ed by language ( .6 9 3 1 ), s o c ia l  sc ien ce  (.7 3 7 2 ), 

pure sc ien ce  ( .9 0 5 3 ), m athem atics (.9 8 0 4 ), and te c h n ic a l  re g re ss io n  

(2 .0440)" (Schroeder & S ledge, 1966, p . 101). They concluded th a t 

"non-academic p re d ic to rs  a re  q u ite  unim portant except w ith  re fe re n ce  

to  p re d ic tio n  o f te c h n ic a l and s o c ia l  sc ien ce  achievem ent" (Schroeder 

& S ledge, 1966, p . 102).

G oodstein , C r i te s ,  and H eilbrun (1963) attem pted  to  id e n t i fy
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some o f the  n o n in te l le c t iv e  v a ria n ce  in  c o lle g e  achievem ent. The d a ta  

were analyzed fo r  w ith in - le v e ls  o f a b i l i t y  and c o n f ig u ra i analy ses of 

p e rs o n a lity  v a r ia b le s  as they r e la te d  to  TGPA. No c o n s is te n t p a t te rn s  

o f p e rs o n a li ty  c h a r a c te r i s t i c s  r e l a t in g  to  GPA were found. Following 

a long the same l i n e ,  H olland and R ichards s tu d ie d  th e  c o r re la t io n s  

between academic achievem ent t e s t s ,  average school g rad es , and e x t r a 

c u r r ic u la r  achievem ent. Very low c o r re la t io n s  were found (Mdn r  = .0 4 ). 

These r e s u l t s  suggested  th a t  "academic and nonacademic accomplishment 

a re  r e l a t iv e ly  independent dim ensions o f t a le n t"  (Holland & R ich ard s ,

1965, p . 165).

Sex-Linked F a c to rs  in  P re d ic tio n

Another fa c to r  involved in  o b ta in in g  such d i f f e r e n t  c o r re la t io n s  

between p re d ic to rs  and academic perform ance c r i t e r io n  i s  the  sex compo

s i t i o n  of the  d i f f e r e n t  s tu d ie s  th a t  have been conducted. In  some of 

th e  s tu d ie s  th e  s t a t i s t i c s  were computed fo r  males and fem ales to g e th e r 

w h ile  in  o th e rs  th e  sample was comprised o f a l l  m ales o r a l l  fem ales.

In  most s tu d ie s  th a t  co n sid er sex -lin k ed  d if fe re n c e s  in  academic p e r 

form ance, th e re  appears to  be such a f a c to r  o p e ra tin g .

Jackson (1955) in d ic a te d  th a t  women m an ifested  h ig h e r academic 

perform ance than  men when o b ta ined  grades served as th e  c r i t e r io n .  A lso , 

women perform  more in  accordance w ith  th e i r  measured a b i l i t y  than the  

men. Jex (1966) s ta te d  th a t  women were c o n s is te n t ly  more p re d ic ta b le  

than  men. He a lso  found th a t  women rece iv ed  b e t t e r  grades in  c o lle g e  as 

w e ll as in  h ig h  school than  d id  men. In  A b elson 's  study  (1952) th e re  

was a sex -lin k ed  d if fe re n c e  fo r  p r e d ic t a b i l i ty  o f academic perform ance;
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fem ales had a h ig h e r p r e d i c t a b i l i t y .  He s ta te d  th a t  t h i s  was probably  

due to  the  f a c t  th a t  g i r l s '  c o lle g e  g rades possessed  g re a te r  homogeneity 

and had a sm alle r s tandard  d e v ia t io n  than  those  o f the  boys. Using a 

d i f f e r e n t i a l  p re d ic t io n  approach , B erdie (1955) re p o rted  h ig h e r c o r r e l a 

t io n s  fo r  fem ales than  fo r  m ales.

M u ltip le  C o rre la tio n  P re d ic tio n

S tu d ies  in  which a b a t te r y  o f p re d ic to r s  were used to  p re d ic t  

c o lle g e  perform ance produced a somewhat h ig h e r c o r r e la t io n  than fo r 

z e ro -o rd e r  c o r r e la t io n s .  A c e i l in g  i s  reached qu ick ly  in  m u ltip le  c o r r e 

la t io n  so i t  i s  n o t g e n e ra lly  v a lu ab le  to  add more than  th re e  or fou r 

v a r ia b le s  to  the  p re d ic t io n .  The m u ltip le  c o r re la t io n s  re p o rte d  by 

Cronbach (1949) ra n  around +0.60  to  + 0 .7 0 . Recent re sea rc h  in d ic a te d  an 

average m u ltip le  c o r r e la t io n  o f about + 0 .65 .

Fishman and P a san e lla  (1960) review ed 216 s tu d ie s  in  which m ul

t i p l e  c o r r e la t io n s  were c a lc u la te d  u sing  in t e l l e c t i v e  p re d ic to rs  w ith  the  

c o lle g e  freshman average . They re p o rte d  c o r r e la t io n  c o e f f ic ie n ts  from 

0.37 to  0 .8 3 , w ith  a median c o e f f ic ie n t  o f 0 .6 2 . For grades beyond the  

freshman y e a r , e leven  s tu d ie s  had m u ltip le  c o r r e la t io n s  rang ing  from 0 .50  

to  0 .72 and a median c o r r e la t io n  o f 0 .6 5 . The usual p re d ic to r  combina

t io n  was an a p ti tu d e  t e s t  sco re  and th e  h igh  school re c o rd . In  tw en ty - 

one s tu d ie s ,  u s in g  a p ti tu d e  t e s t  sco re  and high  school re c o rd , th e  m u l t i 

p le  c o r r e la t io n  in c reased  from 0 .00  to  0.23 over the z e ro -o rd e r c o r r e l a 

t io n  based on h ig h  school average a lo n e . A median in c re a se  o f 0 .07 was 

ach iev ed . A s im ila r  r i s e  o f 0 .00  to  0 .38  was gained in  181 s tu d ie s  when 

any one o f the  i n t e l l e c t i v e  p re d ic to r s  was added to  th e  h igh  school
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re c o rd . However, when high a b i l i t y  s tu d e n ts  were used (H olland, 1958), 

th e  m u ltip le  c o r r e la t io n  dropped to  0 .2 2 . He concluded th a t  th is  

decrease  was the r e s u l t  o f w idely  d i f f e r e n t  g rad ing  p ra c t ic e s  and the  

r e s t r i c t e d  range of t a l e n t  among th e  s u b je c ts .

Of the  i n t e l l e c t i v e  v a r ia b le s  used in  the  m u ltip le  c o r r e la t io n  

p re d ic tio n  s tu d ie s ,  th e  h igh  school average or h igh  school rank appears 

to  be th e  b e s t  s in g le  p re d ic to r .  "Few s tu d ie s  came to  the p o in t o f com

b in in g  in t e l l e c t i v e  and n o n in te l le c t iv e  p re d ic to rs  by means o f m u lt ip le - 

c o r r e la t io n  te ch n iq u es . Where th i s  was done, the  gain  in  m u ltip le  c o r r e 

la t io n  a t t r ib u ta b le  to  the  n o n in te l le c t iv e  p re d ic to r  was d isco u rag in g ly  

sm all"  (Fishman & P a sa n e lla , 1960, p . 303). H olland (1962) rep o rted  the 

b e s t  m u ltip le  p re d ic to rs  o f c o lle g e  achievem ent as good h igh  school 

grades and h igh  s e l f - r a t in g s  o f s c h o la rs h ip . However, he was working 

only  w ith  th e  h igh  a p ti tu d e  s tu d e n ts . S c h o la s tic  a p ti tu d e  t e s t s  were 

th e  l e a s t  e f f i c i e n t  p re d ic to rs  o f c o lle g e  achievem ent.

Bloom and P e te rs  (1959) dev ised  a  method fo r  in c re a s in g  the 

c o r r e la t io n  between h igh  school grades and co lle g e  g rad es. By using  a 

s c a lin g  method to  o b v ia te  h igh  school g rad ing  standard  d if f e r e n c e s , they 

ob ta ined  an average m u ltip le  c o r r e la t io n  o f + 0 .75 . Fishman (1962) con

cluded from the  study by Bloom and P e te rs  th a t  the  v a rian ce  accounted fo r 

by the  n o n in te l le c t iv e  f a c to r s  could thereby  be d ecreased . He fu r th e r  

concluded th a t  th ese  f a c to r s ,  as approached by c u rre n t re s e a rc h , appear 

to  be s im ila r  to  th e  u su a l p re d ic to r s  o f academic perform ance. "Bloom’s 

work a lso  re in fo rc e s  the  e a r l i e r  arguments o f those  who have p o in ted  to  

needed re finem en ts  in  the  c o lle g e  c r i t e r io n  as the  nex t major ta r g e t  fo r 

fu r th e r  p re d ic t iv e  improvement" (Fishman & P a sa n e lla , 1960, p . 302).
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However, L in d q u is t (1963) a t ta in e d  r e s u l t s ,  u sing  in te r n a l  sc a lin g  of 

h igh  school grades to  p re d ic t  c o lle g e  g rad es, th a t  were u n s a tis fa c to ry .

He s ta te d  th a t  th i s  method was n o t a prom ising approach fo r improving 

the  p re d ic tio n  o f co lleg e  g rades.

Crawford and Burnham (1945) used s tan d a rd ized  Navy achievement 

t e s t s  as c r i t e r i a  in  the  Navy V-12 Program and ob ta ined  m u ltip le  c o r r e 

la t io n s  o f 0 .74  fo r  the  u sual academic p re d ic to r s .  I t  i s  th is  approach 

th a t  Fishman recommended, and he s ta te d  th a t  th e  m u ltip le  c o r re la t io n s  

" w ill  be more re p re s e n ta t iv e  o f th e  tru e  p re d ic t iv e  power o f our co g n i

t iv e  p re d ic to rs "  when th i s  i s  done (Fishman, 1958, p . 349).

D if f e r e n t ia l  P re d ic tio n  

A nother approach i s  th a t  follow ed by H orst (1957) in  which the 

d i f f e r e n t i a l  p re d ic tio n  technique i s  used. In s tead  o f p re d ic tin g  an 

o v e r - a l l  academic perform ance le v e l ,  p re d ic tio n  i s  made fo r  s p e c if ic  

course a re a s . The p re d ic to r  b a t t e r i e s  employed depend upon the  p a r t i 

c u la r  course a rea  fo r  which grades a re  be ing  p re d ic te d . T h irteen  measures 

a re  used in  th i s  tech n iq u e. There a re  seven en tran ce  t e s t s  taken the 

freshman year in  c o lle g e . High school grade p o in t averages a re  c a lc u la te d  

fo r  s ix  h igh  school su b je c t a re a s . The age and th e  sex of the  s tu d en t 

a re  a lso  co n sid ered .

Using th ese  v a r ia b le s ,  p re d ic tio n  can be made w ith  "co n sid erab le  

accuracy  in  each o f 32 d i f f e r e n t  course  a reas  a t  th e  U n iv e rs ity  as w e ll 

as th e  o v e r - a l l  U n iv e rs ity  grade p o in t average" (H o rst, 1955-1956, 

p . 458 ). Follow ing the  id ea  th a t  g lo b a l p re d ic to rs  and c r i t e r i a  concen

t r a t e  on o v e r - a l l  academic perform ance, m ultid im ensional p re d ic to rs  and



31

c r i t e r i a  should be used fo r  a s se ss in g  perform ance sin ce  the academic work 

of many s tu d en ts  w i l l  d i f f e r  from one s u b je c t to  an o th er. D if f e r e n t ia l  

p re d ic tio n  i s  no t used fo r  adm ission a t  the  U n iv e rs ity  o f Washington bu t 

fo r  guidance in  fu tu re  academic work. The s tu d en t i s  ab le  to  fin d  out 

h is  w eakest and s tro n g e s t a re as  through th is  techn ique.

H orst found median c o r re la t io n s  of about + 0 .50 , w ith  a range of 

+0.13 to  + 0 .89 . . " In  g e n e ra l, i t  has tu rned  out th a t  of the  s tu d en ts  who 

were p re d ic ted  to  do very  w e ll ,  le s s  than 10 per cen t d id  poo rly  and of 

the  s tu d en ts  who were p re d ic te d  to  do p o o rly , le s s  than 10 per cen t d id  

w e ll"  (H orst, 1955-1956, p . 462). The m iddle group could no t be p r e 

d ic te d  as w e ll ,  as i s  the  case  in  many s tu d ie s .

D if f e r e n t ia l  p re d ic tio n  d i f f e r s  from g lo b a l p re d ic tio n  p r im a rily  

because the  c r i t e r io n  i s  no t an u n d if fe re n tia te d  average as in  th e  g lobal 

p re d ic t io n . The in s t i tu t io n s  which use th is  p rocess a re  in te re s te d  in  

"guided adm ission" ra th e r  than  s e le c t io n .  "This model i s  a lso  geared 

toward the  ed u ca tio n a l philosophy which claim s to  be in te r e s te d  in  the  

'p a r t i c u l a r '  a reas  o f ex ce llen ce  or in s u ff ic ie n c y  o f each cand ida te  

r a th e r  than in  h is  'a v e ra g e ' ex ce llen ce  o r in su ff ic ie n c y "  (Fishman & 

P a sa n e lla , 1960, p . 307).

Stone (1954) ap p lied  m u ltip le  re g re ss io n  equations in  d i f f e r e n t i a l  

p re d ic tio n  o f perform ance in  four c o lle g e  c u r r ic u la :  commerce, elem entary  

ed u ca tio n , p h y s ica l s c ie n c e s , and s o c ia l  s c ie n c e s . He used the  high 

school GPA (HSGPA), the  American Council in  Education P sycho log ica l 

Examination (ACE), and th e  C ooperative G eneral C u ltu re  T est (CGCT) as 

p re d ic to rs  to  cu rricu lum  GPA. The most e f f i c i e n t  s in g le  p re d ic to r  was 

the h igh  school GPA. For commerce and elem entary ed u ca tio n , using  a
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HSGPA and ACE t o t a l ,  m u ltip le  c o r r e la t io n  c o e f f ic ie n ts  o f 0.63 and 0 .7 3 , 

re s p e c t iv e ly ,  were ach ieved . A b a t te r y  o f HSGPA, ACE t o t a l ,  CGCT L i t e r a 

tu r e ,  and G eneral Science t e s t  achieved a m u ltip le  c o r r e la t io n  o f 0.73 

fo r  th e  p h y s ica l sc ie n c e s .

Summary

From a review  o f the  l i t e r a t u r e  the  use o f i n t e l l e c t i v e  fa c to rs  

in  the  p re d ic tio n  o f fu tu re  academic perform ance appears to  be the  most 

prom ising approach. C o rre la tio n s  between i n t e l l e c t i v e  f a c to rs  and o v e r

a l l  grade p o in t average ranged from +0.30 to  + 0 .70 , th e  average c o r r e la 

t io n  appearing  around + 0 .50 . N o n in te lle c tiv e  f a c to r s ,  such as p e rs o n a lity  

t r a i t s ,  i n t e r e s t s ,  and s tu d y -h a b its  c o n s is te n t ly  have produced low c o r r e 

la t io n s  w ith  the  o v e r - a l l  grade p o in t av erag e , le ad in g  many in v e s t ig a to r s  

to  doubt th e i r  v a lu e  in  th e  p re d ic tio n  o f fu tu re  academic work. When 

co n sid e rin g  th e se  s tu d ie s  i t  i s  very  im portan t to  determ ine w hether the  

sex -lin k ed  f a c to r  had been co n sid e red . Throughout th e se  s tu d ie s ,  the  

fem ales have been s ig n i f ic a n t ly  more p re d ic ta b le  than  th e  m ales.

Through the  use o f  m u ltip le  c o r r e la t io n  techn iques the c o r r e la t io n  

between p re d ic to r  v a r ia b le s  and c r i t e r io n  m easures were in c reased  some

w hat. This c o r r e la t io n  g e n e ra lly  in c reased  to  about + 0 .6 5 . The p r e 

d ic to r  v a r ia b le s  fo r  th e se  s tu d ie s  inc luded  an a p ti tu d e  t e s t  sco re  and 

th e  h igh  school reco rd  o f the  s tu d e n t . When n o n in te l le c t iv e  v a r ia b le s  

were combined w ith  th e  i n t e l l e c t i v e  v a r ia b le s  in  a m u ltip le  c o r r e la t io n  

tech n iq u e , th e  r e s u l t s  were g e n e ra lly  n e g l ib le .

I t  has been re p e a te d ly  brought ou t in  the  l i t e r a t u r e  th a t  the 

problems involved in  p re d ic t io n  s tu d ie s  q u ite  o f te n  re s te d  w ith  th e
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c r i t e r io n  m easures o f academic perform ance r a th e r  than w ith  th e  p re d ic to r  

v a r ia b le s .  A sy s tem a tic  approach i s  needed which w i l l  in v e s t ig a te  th ese  

c r i t e r io n  problems more f u l l y .  Supposedly, when th is  i s  done, p re d ic t iv e  

e f f ic ie n c y  w i l l  be in c re a se d . Much o f th e  e r ro r  v a ria n ce  r e s u l t s  from 

th e  d if fe re n c e s  in  g rad ing  s tan d a rd s  among in s t r u c to r s  as w e ll as 

d epartm en ts; th e re  i s  no s in g le  accep ted  concept concern ing  th e  meaning 

o f g rad es .



CHAPTER III

METHODOLOGY

The main i n t e r e s t  o f  th i s  study  was in  the  s tre n g th  o f the  r e l a 

tio n sh ip  between th e  p re d ic to r  v a r ia b le s ,  O tis  and ACT, and the  c r i t e r io n  

m easures, grade p o in t average and v a ria n ce  o f c o lle g e  academic p e r f o r 

mance. A P earson ian  c o e f f ic ie n t  o f  c o r r e la t io n  was computed between the  

p re d ic to r  v a r ia b le s  and each o f the  c r i t e r io n  m easures of academic p e r 

formance to  determ ine th e  s tre n g th  o f th e i r  r e la t io n s h ip .  A s e r ie s  o f 

m u ltip le  c o e f f ic ie n ts  o f c o r r e la t io n  were c a lc u la te d  to  fu r th e r  exp lo re  

the  r e la t io n s h ip s  e x is t in g  between the  p re d ic to r  v a r ia b le s  and c r i t e r io n  

m easures. A f a c to r  a n a ly s is  was then  run  in  an e f f o r t  to  id e n t i fy  the  

fa c to rs  upon which th e  tw elve v a r ia b le s  were lo a d in g . The d a ta ,  in  a l l  

c a se s , were analyzed w ith  reg a rd  to  th re e  a sp e c ts : the  combined group,

th e  m ales, and th e  fem ales.

. S ub lec ts

The su b je c ts  inc luded  in  th e  study  were comprised of th e  s tu d en ts  

e n ro lle d  in  Education 120, Psychology o f  E ducation , a t  the U n iv e rs ity  of 

Oklahoma fo r  the  sp rin g  sem este r , 1968-1969. E ducation 120 i s  a req u ired  

course fo r  a l l  s tu d e n ts  seek ing  a teach in g  c e r t i f i c a t e  and adm itted  to  

th e  te ach e r ed u ca tio n  program in  the  C ollege o f E ducation . I t  is

34
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g e n e ra lly  the second course  th a t  th e se  s tu d en ts  take w ith in  the College 

o f E ducation . In  a d d itio n  to  the  p re re q u is i te s  fo r  th e  course ,

Psychology 1 and Sociology 1, they  w i l l  have been e n ro lle d  in  Education 52;

enro llm ent in  Education 52 does n o t re q u ire  adm ission to  the C ollege o f

Education.

Before th e  s tu d e n ts  a re  allow ed to  e n ro l l  in  Education 120, they 

must be adm itted  to  the  C ollege o f Education which invo lves the a t t a i n 

ment and m aintenance o f th e  fo llow ing  cum ulative grade p o in t average:

2.00 fo r  24-44 sem ester h o u rs ; 2.05 fo r  45-60 sem ester hours; 2 .10  fo r  

61-74 sem ester h o u rs ; 2.15 fo r  75-89 sem ester hou rs; 2 .20  fo r  90-104 

sem ester hou rs; and 2.25 fo r  105-124 sem ester h o u rs . The extrem ely low 

a b i l i t y  s tu d e n t , o r the  s tu d en t who i s  n o t perform ing a t  th e  a n tic ip a te d  

le v e l ,  and who has n o t been ab le  to  m ain ta in  the  minimum grade p o in t 

requirem ent v ery  o fte n  i s  no longer a tte n d in g  the u n iv e rs i ty .

O r ig in a lly , th e re  were 410 s tu d en ts  included  in  th e  s tu d y . A 

c e r ta in  number o f s tu d e n ts  had to  be e lim in a ted  from the  sample because 

n o t a l l  the  n ecessa ry  in fo rm atio n  on them was a v a ila b le .  Only those who 

had taken  the American C ollege T es ts  B a tte ry  fo r  adm ittance to  the  

U n iv e rs ity  o f  Oklahoma and had taken  the  O tis  Q uick-Scoring M ental 

A b il i ty  T est: Gamma T est were in c lu d ed . A ll g rad u a te  s tu d en ts  were

excluded from the  sample s in ce  they  were no t req u ired  to  take the  ACT 

and s in ce  the  focus o f th e  study  was on th e  p re d ic tio n  o f undergraduate

academic perform ance. Most o f th e  t r a n s f e r  s tu d en ts  were no t re q u ire d  "

to  take  the ACT to  be adm itted  to  th e  U n iv e rs ity  o f Oklahoma and thus 

were e lim in a ted  from th e  sample. Those t r a n s f e r  s tu d en ts  who had taken 

the  ACT and had taken a t  l e a s t  one sem ester o f p rev ious work a t  the
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U n iv e rs ity  o f Oklahoma were kep t in  th e  sam ple. Because o f grading 

d if fe re n c e s  and course  d if fe re n c e s  between c o lle g e s , th o se  s tu d en ts  w ith  

p rev ious work a t  o th e r  c o lle g e s , b u t no t a t  the  U n iv e rs ity  o f Oklahoma, 

were excluded. The O tis  Q uick-Scoring M ental A b il i ty  T est was adm ini

s te re d  to  a l l  s tu d e n ts  e n ro lle d  in  Education 120 a t  th e  beginn ing  of the  

sem ester by the  in s t r u c to r s  o f the  co u rse . However, due to  some absences 

n o t a l l  s tu d en ts  took th e  t e s t .  The f in a l  sample c o n s is te d  of 222 

s tu d en ts  who had been adm itted  to  the  te ach e r c e r t i f i c a t i o n  program and 

on whom a l l  sco res  used in  th e  study  had been secu red .

In fe ren ces  can be made to  s im ila r  groups, b u t n o t beyond such 

groups w ith o u t much c a u tio n . Because many fa c to r s  a re  o p e ra tin g  in  the  

adm ission o f th ese  s tu d en ts  to  the  C ollege o f Education and Education 120 

i s  a re q u ire d  course fo r  a teach in g  c e r t i f i c a t e ,  t h i s  sample i s  not 

re p re s e n ta t iv e  o f th e  u n iv e rs i ty  as a w hole. The s tu d en t a t  the  lower 

end o f  th e  continuum o f  academic perform ance is  no t rep re sen ted  in  the  

sam ple. I t  can only  be sa id  to  be re p re s e n ta t iv e  o f s tu d en ts  who have 

been adm itted  to  th e  C ollege o f E ducation.

Instrum ents

The American C ollege T ests B a tte ry  i s  a  w idely  used co lleg e  

en tran ce  exam ination used fo r  th e  purpose o f s e le c t in g  those  in d iv id u a ls  

who w i l l  be ab le  to  succeed in  th e  co lleg e  cu rricu lum . This B a tte ry  

measures the  s tu d e n t 's  ed u ca tio n a l development b u t a lso  in d ir e c t ly  

measures h is  in t e l l e c t u a l  a b i l i t y .  I t  has been d esc rib ed  as a com bination 

s c h o la s t ic  a p ti tu d e  exam ination and achievem ent t e s t  b a t te r y  (Downie, 

1967). A n astas! (1968, p. 231) c h a ra c te r iz e d  the  ACT as overlapp ing
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" t r a d i t io n a l  a p ti tu d e  and achievem ent t e s t ,  focusing  on the b a s ic  I n t e l 

l e c tu a l  s k i l l s  re q u ired  fo r  s a t i s f a c to r y  perform ance In  c o l le g e ."  By 

m easuring th e  s tu d e n t 's  e d u ca tio n a l developm ent In  app ly ing  h is  knowledge, 

to  problem so lv in g , I t  I s  p o s s ib le  to  p re d ic t  how su cc e ss fu l he w i l l  be 

In  c o lle g e .

The t e s t  b a t te ry  Is  made up o f fou r t e s t s ,  each w ith  i t s  own 

r e l i a b i l i t y  c o e f f ic ie n ts ,  based on 900 h igh  school s e n io r s — E nglish  

Usage, (0 .9 0 ); M athematics Usage, (0 .8 9 ); S o c ia l Sciences R eading, (0 .8 6 ); 

and N atu ra l Sciences Reading, (0 .8 3 ) . The com posite sco re  o f th e  ACT has 

a r e l i a b i l i t y  c o e f f ic ie n t  o f  0 .9 5 . I n te r c o r r e la t io n s  were computed w ith  

the  d a ta  fo r  th e  four t e s t s .  They were as fo llo w s: E ng lish  and M athe

m a tic s , (0 .5 3 ); E nglish  and S o c ia l S c ien ce , (0 .6 3 ); E nglish  and N atu ra l 

S c ience , (0 .5 8 ) ; M athematics and S o c ia l S c ience , (0 .5 5 ) ; N a tu ra l Science 

and M athem atics, (0 .6 4 ); and S o c ia l Science and N atu ra l S c ience , (0 .6 8 ) . 

Because of th e se  h igh  I n te r c o r r e la t io n s ,  th e  ACT should n o t be used fo r  

d i f f e r e n t i a l  p re d ic t io n s . M u ltip le  c o r r e la t io n  c o e f f ic ie n ts  based on 

th e  1962 d a ta  o f 132 p a r t ic ip a t in g  c o lle g e s  were re p o rte d  to  in d ic a te  

the  p re d ic t iv e  v a l id i ty  o f the  ACT. Using th e  ACT sco res  and h ig h  school 

grades to  p re d ic t  c o lle g e  perform ance, th e  fo llow ing  m u ltip le  c o r r e la t io n  

c o e f f ic ie n ts  were o b ta ined : 0 .7 4 , 0 .6 7 , and 0 .5 8 , fo r  the  90 th . p e rc en 

t i l e ,  5 0 th . p e r c e n t i l e ,  and 10 th . p e r c e n t i l e ,  re s p e c tiv e ly  (E n g e lh a rt, 

1965). The f iv e  scores on the  American C ollege T ests  B a tte ry  were 

ob ta ined  fo r  each s tu d en t from h is  f i l e  In  th e  r e g i s t r a r 's  o f f ic e .

The O tis  Q uick-Scoring M ental A b il i ty  T est I s  com prised o f th re e  

t e s t s .  The Gamma T e s t, which was adm in is te red  to  th e  s tu d en ts  e n ro lle d  

In Education 120 by the  In s t ru c to r s  o f th e  co u rse . I s  designed fo r  h igh
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school and c o lle g e  s tu d en ts  and i s  a r e v is io n  and ex ten s io n  of th e  Higher 

Exam inations o f th e  O tis  S e lf-A d m in is te rin g  T es ts  o f M ental A b il i ty .

"The purpose o f the  th re e  t e s t s  in  the  s e r ie s  i s  to  measure m ental

a b i l i t y  th in k in g  power or the  degree o f m a tu rity  o f the  mind" (O tis ,

1954, p . 1 ) . W hile some of th e  answers to  th e  q u estio n s  depend upon 

schoo ling  to  some e x te n t ,  th e  goal was to  use th a t  type of q u estio n  as 

l i t t l e  as p o s s ib le  so as to  depend as much on th in k in g  as p o s s ib le .  

Horrocks and Schoonover (1963) made th e  fo llo w in g  s ta tem en t: " V a lid i t ie s

and r e l i a b i l i t i e s  o f the  O tis  Q u ick-scoring  M ental A b il i ty  T ests  a re  

r e l a t i v e ly  s a t i s f a c to r y  when compared w ith  those  c i te d  fo r  o th e r  measures 

o f group in te l l ig e n c e ,  b u t u n fo r tu n a te ly  th e  t e s t  manual i s  q u ite  vague 

as to  th e  n a tu re  o f the  norm ative p o p u la tio n  and o f the  norm ative sample" 

(Horrocks & Schoonover, 1963, p . 347).

Area Groupings

One o f th e  u n co n tro lled  sources o f  v a r ia n c e  in  the  measurement of 

academic perform ance, as re p o rte d  in  th e  l i t e r a t u r e ,  i s  th e  r e s u l t  o f 

comparing grades ob ta ined  in  v a rio u s  academic d is c ip l in e s  th a t  a re  n o t, 

in  f a c t ,  com parable. In  an e f f o r t  to  c o n tro l some o f t h i s  v a r ia n c e , and 

thus in c re a se  th e  e f f ic ie n c y  of p re d ic t io n ,  i t  became n ecessa ry  to  c l a s 

s i f y  the  d i f f e r e n t  a sp ec ts  o f the  s tu d e n t 's  academic course  work in to  

comparable g roup ings. The broad f ie ld s  o f academic study were c la s s i f i e d  

in to  e ig h teen  academic a reas  fo r  th is  s tu d y . These a reas  a re  p resen ted  

in  Table I  w ith  th e  c u r r ic u la r  a reas  grouped under each a re a  grouping. 

Grade p o in t averages and v a ria n ce s  fo r  th e  222 su b je c ts  were computed fo r 

th e se  c l a s s i f i c a t i o n s ,  depending upon th e  focus o f  the  s tu d e n t 's  work.
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TABLE I

EIGHTEEN AREAS OF UNDERGRADUATE CURRICULAR 
AREAS AT THE UNIVERSITY OF OKLAHOMA

Area Groupings C u rr ic u la r  Areas

A v ia tion A via tion

B ehaviora l S ciences Psychology; S o c ia l Work; Sociology; A nthro
pology

B usiness A ccounting; B usiness A d m in is tra tio n ; B usiness 
Communication; Business. Law; Economics; 
F inance; Management ; M arketing; O ffice
Admlnls t r a t I o n

Communication Speech; Jo u rn a lism ; L ib ra ry  Science

Education Education

E ng lish English

F ine A rts Fine A rts ; A rt;  Drama; Dance; Music; Music 
Technique; Music Theory; Music Education

P h y s ica l Education P h y sica l Education

Home Economics Home Economics

Languages C la s s ic a l  C u ltu re ; Modern Languages

Law Law

M edical Sciences Pharmacy; N ursing; P h y s ic a l Therapy

M il i ta ry  Sciences M ilita ry  Sciences

N a tu ra l Sciences Astronomy; M athem atics; P h y s ic s ; Geology 
and G eophysics; M eterology

Philosophy Philosophy

P h y sica l Sciences B ac te rio lo g y ; Botany; M icrobiology; P h y s i
ology; Zoology; B iology; Chemistry

S o c ia l Sciences H is to ry ; H is to ry  o f  S cience; P o l i t i c a l  
S cience; Geography
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Only th ose  courses a c tu a l ly  o ffe re d  by each o f the  a re a s  a re  included  in  

th e  g rouping . P r e r e q u is i te s  th a t  a re  organ ized  under an o th er a r e a 's  

domain were n o t included  fo r  th a t  a re a . For each s tu d e n t , ,a grade p o in t 

average and grade p o in t v a ria n ce  were c a lc u la te d  fo r  th e  t o t a l  number of 

h o u rs , hours in  th e  major f i e l d ,  and the  a re a  w ith  the  g re a te s t  number 

o f sem ester h o u rs .

Procedure

A copy o f the  o f f i c i a l  t r a n s c r ip t  o f each s tu d en t e n ro lle d  in  

Education 120 was ob ta ined  from the  r e g i s t r a r 's  o f f ic e .  Using the  c u r r i 

c u la r  a re a s  designed  fo r  th e  study  as a gu ide , the  t o t a l  grade p o in t 

average and v a ria n ce  (TGPA and TGPV, re s p e c t iv e ly ) ,  th e  grade p o in t 

average and v a ria n ce  fo r  th e  major c o n ce n tra tio n  (MGPA and MGPV, re s p e c 

t i v e l y ) ,  and th e  grade p o in t average and v a rian ce  fo r  th e  a re a  w ith  the 

g re a te s t  number o f cum ulative hours (HGPA and HGPV, re s p e c tiv e ly )  were 

c a lc u la te d  fo r  each s tu d e n t . The f iv e  ACT scores fo r  each s tu d en t were 

ob ta ined  from th e  r e g i s t r a r 's  o f f ic e  and the  t e s t  sco re  on the  O tis  

Q uick-Scoring M ental A b il i ty  T est: Gamma T est was secu red .

Each s tu d e n t 's  m ajor a re a  was determ ined by c o n su ltin g  a d a ta  

in fo rm ation  sh ee t which had been com pleted a t  th e  beg inn ing  o f th e  semes

t e r  by each o f th e  s tu d en ts  e n ro lle d  in  Education 120. A d i f f i c u l t y  

a ro se  w ith  re s p e c t to  elem entary  educa tion  m ajo rs , who up u n t i l  e n r o l l 

ment in  Education 120 had n o t completed any coursework in  t h e i r  major 

a re a . B u ild ing  upon th e  id ea  th a t  they  should perform  b e t t e r ,  because of 

a p ti tu d e  and i n t e r e s t ,  in  p r e re q u is i te  courses designed fo r  elem entary  

ed u ca tio n  m ajors o n ly , a group o f courses was id e n t i f ie d  to  re p re se n t
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t h e i r  major a rea  o f c o n c e n tra tio n . These a re  th e  su b je c t a reas  w ith  

which an elem entary  school te ach e r must be famjLliar in  o rder to  teach  

e lem entary  school c h ild re n , and they  would be comparable to  courses 

re q u ire d  in  any m ajor f i e ld  in  th e  secondary school program. The courses 

inc luded  in  the  e lem entary  educa tion  major a re  Geography 61, Botany 4 , 

Physics 4 , F ine A rts  3 and 4 , Math 70, L ib ra ry  Science 308, and H ealth , 

P h y s ica l E ducation , and R ecrea tion  90. Those in d iv id u a ls  m ajoring in  

s p e c ia l  educa tion  p resen ted  a s im ila r  problem . T heir major a re a  was 

re p re se n te d  by the re q u ire d  courses of Physics 4 and Botany 4 .

The a rea  chosen fo r  g re a te s t  co n ce n tra tio n  o f  work was simply 

th a t  a rea  in  which was recorded  the  g re a te s t  number o f sem ester hours 

accum ulated. Often t h i s  a rea  corresponded w ith  the  major a re a . When a 

t i e  occurred  w ith  th e  a re a  w ith  the  g re a te s t  number o f h ou rs, a ta b le  o f 

random numbers was co n su lted  to  determ ine the  ch o ice .

The computer program used provided c a lc u la t io n s  g iv in g  the  means 

and standard  d e v ia tio n s  fo r  th e  twelve v a r ia b le s ,  Pearson ian  c o r re la t io n s  

and m u ltip le  c o r re la t io n s  between the  p re d ic to r  v a r ia b le s  and the  c r i t e 

r io n  v a r ia b le s .  A Varimax o rthogonal ro ta te d  fa c to r  a n a ly s is  was then 

run fo r  the  tw elve v a r ia b le s  to  id e n t i fy  th e  fa c to rs  o p e ra tin g . The 

com putations were accom plished using  the  IBM 360/40 a t  the  M errick 

Computing Center o f  th e  U n iv e rs ity  of Oklahoma.

These s e r ie s  o f c a lc u la tio n s  were computed fo r  the  e n t i r e  

sam ple, b o th  males and fem ales combined, and then  fo r  males and fem ales 

s e p a ra te ly . The l i t e r a t u r e  concerned w ith  th e  p re d ic tio n  o f academic 

perform ance in d ic a te d  th a t  a sex -lin k ed  f a c to r  was o p e ra tin g . Females 

were c o n s is te n tly  more p re d ic ta b le  w ith  reg ard  to  th e i r  fu tu re  academic
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perform ance than th e  m ales. Comparisons were made between the  males and 

the  fem ales .

A comparison of th e  means and standard  d e v ia tio n s  of th e  tw elve 

v a r ia b le s  was made. I t  would be expected th a t  th e se  s t a t i s t i c a l  v a lu es  

would d i f f e r  s ig n i f ic a n t ly  between v a r ia b le s .  A fu r th e r  comparison of 

th e  ACT sco res  o f the  s tu d en ts  in  th is  sample w ith  th a t  o f ACT sco res  o f 

the  U n iv e rs ity  o f Oklahoma 1962 freshman c la s s  and th e  ACT sco res o f the  

U n iv e rs ity  C ollege adv isees  o f the  C ollege o f E ducation , 1967-1968, was 

made.

As proposed in  th e  th e o r e t ic a l  model su p p o rtin g  the  use o f GPA 

as an index of academic perform ance, th e re  must be independence between 

GPA and GPV. I n te r c o r r e la t io n s ,  u s in g  a P earson ian  c o e f f ic ie n t  o f l in e a r  

c o r r e la t io n ,  between TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV were c a lc u 

la te d  to  determ ine i f  s ig n i f ic a n t  r e la t io n s h ip s  e x is te d  among th ese  

v a r ia b le s  and to  a s c e r ta in  i f ,  in  f a c t ,  they  were independent.

In te r c o r r e la t io n s ,  u sing  th e  P earson ian  c o e f f ic ie n t  o f l in e a r  

c o r r e la t io n ,  were computed between th e  p re d ic to r  v a r ia b le s  (O tis  and 

ACT— E nglish  Usage, M athematics Usage, S o c ia l Sciences Reading,

N atu ra l Sciences Reading, and Composite ACT) and th e  c r i t e r io n  measures 

o f academic perform ance (TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV) in  an 

attem pt to  d isco v e r which v a r ia b le s  e x h ib ite d  th e  s tro n g e s t r e la t io n s h ip .

While a c o r r e la t io n  c o e f f ic ie n t  d e sc rib e s  the  s tre n g th  o f the  

r e la t io n s h ip  e x is t in g  between two v a r ia b le s ,  a re g re s s io n  eq u a tio n  is  

used to  e s ta b l is h  th e  degree o f l in e a r  re g re ss io n  o f v a r ia b le  Y (the  

dependent v a r ia b le )  on v a r ia b le  X (th e  independent v a r i a b le ) . In  one 

in s ta n c e , th a t  o f c o r r e la t io n ,  th e re  i s  no c le a r - c u t  d e l in e a tio n
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between th e  two v a r ia b le s  as to  which i s  th e  independent o r p re d ic to r  

v a r ia b le s .  Hays (1963, p . 503) po in ted  ou t th a t  th e  c o r r e la t io n  c o e f f i 

c ie n t  i s  a " 'sy m m etric ' m easure o f  l in e a r  r e la t io n s h ip ,"  and as such the  

d e s ig n a tio n  o f th e  independent and dependent v a r ia b le  i s  n o t n ecessa ry  

s in ce  th e  measure o f l in e a r  p re d ic t io n  i s  th e  same. However, th i s  symme

t r y  does n o t e x i s t  f o r  th e  re g re s s io n  eq u a tio n . For a re g re s s io n , one 

v a r ia b le  i s  d e f in i t e ly  ass igned  as the  independent v a r ia b le ;  i t  i s  no t 

f r e e  to  v a ry . In  th e  c o r r e la t io n  c o e f f ic ie n t  th e  v a r ia b le s  can tak e  on 

any observed v a lu e  fo r  an in d iv id u a l .  The re g re s s io n  procedures apply 

to  those s tu d ie s  in  which th e  r e s u l t s  o f "ex p erim en ta l"  trea tm en ts  a re  

p re d ic te d  u s in g  a l in e a r  fu n c tio n  ru le , w h ereas, c o r re la t io n s  a re  used 

fo r  l in e a r  p re d ic t io n  o f n a tu r a l  t r a i t s ,  as  in  t h i s  s tu d y . N atu ra l 

t r a i t s  a re  th o se  th a t  the  in d iv id u a l b r in g s  to  th e  s tu d y . He has 

acqu ired  them p re v io u s ly . F urtherm ore , th e  re g re s s io n  a p p lie s  to  th e  

p o p u la tio n  and the  c o r r e la t io n  to  the  sam ple.

When th e se  tech n iq u es  a re  used sim ply fo r  a  d e s c r ip t iv e  purpose, 

i t  i s  n o t n e ce ssa ry  to  meet any assum ptions concern ing  th e  form o f the  

d i s t r ib u t io n .  The only  requ irem ent to  be met i s  th a t  a number o f d i s 

t i n c t  cases has been o b ta in e d , each w ith  two num erical s c o re s , X and Y 

(Hays, 1963). When th i s  i s  m et, i t  becomes p o s s ib le  to  c a lc u la te  c o r r e 

la t io n s  and re g re s s io n s . As in  th e  case  o f t h i s  in v e s t ig a t io n ,  when the  

in t e r e s t  i s  m erely  in  ex p lo rin g  th e  r e la t io n s h ip s  between v a r ia b le s ,  a 

c o r r e la t io n  approach s u f f ic e s .

M u ltip le  c o r r e la t io n s ,  w ith  O tis  and th e  com posite sco re  o f the  

ACT as th e  p re d ic to r  v a r ia b le s  and th e  proposed c r i t e r i a  fo r  academic 

perform ance (TGPA, TGFV, MGPA, MGFV, HGPA, and HGFV) as th e  c r i t e r io n
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measures» were c a lc u la te d  to  t e s t  th e  s tre n g th  o f th e  r e la t io n s h ip  

between th ese  combined v a r ia b le s  w ith  the  c r i t e r io n  m easures. An 

in c reased  e f f ic ie n c y  o f p re d ic t io n  i s  expected through the  use  o f m u ltip le  

c o r r e la t io n  te c h n iq u e s .

I n te r c o r r e la t io n s  were a lso  computed among th e  O tis  Q uick-Scoring 

M ental A b il i ty  T est and th e  f iv e  sco res  o f th e  American C ollege T ests  

B a tte ry  to  e s tim a te  th e  s tre n g th  o r s ig n if ic a n c e  o f r e la t io n s h ip s  among 

th e se  p re d ic to r  v a r ia b le s .  G u ilfo rd  s ta te d  th a t  " in  b u ild in g  a b a t te r y  

o f t e s t s  to  p re d ic t  a c r i t e r i o n ,  t e s t  makers should t r y  to  maximize the  

v a l id i ty  o f  each t e s t  and to  minim ize the  c o r r e la t io n s  between t e s t s "  

(G u ilfo rd , 1965, p . 403 ). As th e  c o r re la t io n s  between th e  independent 

v a r ia b le s  in c re a s e s , th e  m u ltip le  c o r r e la t io n  between the  independent 

and dependent v a r ia b le s  w i l l  d e c re a se . A group o f h ig h ly  c o r re la te d  

p re d ic to r  v a r ia b le s  a re  p re d ic t in g  th e  same f a c to r s .  The le s s  d u p lic a 

t io n  involved in  p re d ic t io n  the  more e f f i c i e n t  th e  p re d ic to r  b a t te r y .  

Adding the  second h ig h ly  c o r re la te d  v a r ia b le  would n o t add s ig n i f ic a n t ly  

to  th e  p re d ic t io n .

C o e ff ic ie n ts  o f m u ltip le  c o r r e la t io n  were c a lc u la te d  between GPA 

combined w ith  GPV in  each o f th e  th re e  m ajor groupings and the  O tis  and 

th e  ACT (com posite s c o r e ) , r e s p e c t iv e ly ,  to  e s tim a te  th e  s tre n g th  o f the  

r e la t io n s h ip  when th e  second moment o f th e  d i s t r ib u t io n  i s  considered  

along  w ith  th e  f i r s t  moment o f  th e  d i s t r ib u t io n .

A f in a l  a n a ly s is  was made by perform ing a Varimax orthogonal 

fa c to r  a n a ly s is  to  determ ine common fa c to rs  which m ight emerge from 

th e  tw e lv e -v a r ia b le  m a tr ix . A f a c to r  a n a ly s is  se rv es  two purposes:

(1) summarizes the  in fo rm ation  o f  la rg e  number o f v a r ia b le s ;  and
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(2) p re se n ts  a p sy ch o lo g ica l in te r p r e ta t io n  o f th e  common f a c to r s .  The 

fa c to r  a n a ly s is  was u t i l i z e d  to  id e n t i f y  the  un d erly in g  s t ru c tu re  o f the  

s tu d e n t 's  academic perform ance in  c o lle g e . For an adequate d e sc r ip tio n  

of the  d a ta ,  th e  number o f f a c to r s  involved must be taken  in to  c o n s id e ra 

t io n .  One way o f look ing  a t  and in te r p r e t in g  th i s  un d erly in g  s tru c tu re  

i s  to  execu te  a Varimax f a c to r  a n a ly s is .  Thurstone dev ised  the  ru le s  

fo r  sim ple s t r u c tu r e :

(1) Each row o f the  f a c to r  m a trix  should have a t  le a s t  
one ze ro .

(2) I f  th e re  a re  "m" common f a c to r s ,  each column of the  
f a c to r  m a trix  should have a t  l e a s t  "m" z e ro s .

(3) For every  p a i r  o f columns o f the  f a c to r  m a trix  th e re
should be s e v e ra l  v a r ia b le s  whose e n tr ie s  v an ish  in  one
column b u t n o t in  the  o th e r .

(4) For every  p a i r  o f columns of th e  f a c to r  m a trix , a
la rg e  p ro p o rtio n  o f th e  v a r ia b le s  should have v an ish ing
e n t r ie s  in  b o th  columns when th e re  a re  fo u r o r  more f a c to r s .

(5) For every  p a i r  o f columns of th e  f a c to r  m atrix , 
th e re  should be on ly  a sm all number o f v a r ia b le s  w ith  non
v an ish in g  e n t r i e s  in  bo th  columns (Cooley & Lohnes, 1962, p . 161).



CHAPTER IV 

RESULTS AND DISCUSSION

P re d ic to r  V a ria b le s  and C r i te r io n  Measures 

I n i t i a l l y ,  th e  means and s tandard  d e v ia tio n s  were c a lc u la te d  fo r  

a l l  v a r ia b le s  used in  th e  study fo r  the  combined group, the  m ales, and 

the  fem ales. In  Table I I  th e  means and standard  d e v ia tio n s  fo r  the  

c r i t e r io n  m easures, TGPA, TGPV, MGPA, MGPV, HGPA, and HGPV fo r the  com

bined  group, a re  p re se n te d . I t  w i l l  be n o tic ed  th a t  the  magnitude o f the  

mean grade p o in t average in  each ca teg o ry  (o v e r -a l l  coursew ork, m ajor, 

and a rea  o f g r e a te s t  c o n c e n tra tio n )  follow ed th e  expected p a t te rn  w ith  

re sp e c t to  th e  f a c t  th a t  th e  la r g e s t  mean was th a t  o f MGPA (2 .8 7 ) . This 

h ig h e r grade p o in t average would be expected because of the  s tu d e n t 's  

supposed in te r e s t  and a p ti tu d e  in  h is  chosen f i e l d .  The nex t h ig h e s t 

grade p o in t average i s  th a t  o f HGPA (2 .7 5 ) . A t e s t  o f  s ig n if ic a n c e , u sing  

a t  t e s t  fo r  the  d if fe re n c e  between c o rre la te d  means (G u ilfo rd , 1965), 

between TGPA and MGPA was c a lc u la te d  s in ce  the  la r g e s t  d if fe re n c e  ex is ted  

between th ese  two means. The r e s u l t s  in d ic a te d  no s ig n i f ic a n t  d if fe re n c e  

between the  two means ( t  -  0 .3 3 , p ^ > .0 5 ) .  No f u r th e r  t e s t s  were con

ducted s in ce  the  d if fe re n c e  between any o f  the  o th e r means would be 

sm alle r and th e re fo re  in s ig n i f ic a n t .  T h ere fo re , th e  s tu d en ts  d id  no t 

perform  b e t t e r  in  th e i r  m ajor a re a  as suggested . As expected , th e  v a rian ce

46
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TABLE II

MEANS AND STANDARD DEVIATIONS OF THE CRITERION MEASURES OF 
TOTAL GRADE PbiNT AVERAGE AND VARIANCE, GRADE POINT 

AVERAGE AND VARIANCE IN MAJOR, AND GRADE POINT 
AVERAGE AND VARIANCE IN AREA WITH THE 

GREATEST NUMBER OF HOURS FOR
THE COMBINED GROUP

GPA GPV MGPA MGPV HGPA HGPV

Mean 2.71 0.61 2.87 0.37 2.75 0.43

Standard D ev iation 0.55 0.35 0.77 0.47 0.72 0.43
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fo r  the  m ajor a re a  was s m a lle r , a lth o u g h , ag a in , no t s ig n i f ic a n t ly  

( t  = 0 .7 9 , p ^ > .0 5 ) ,  than  the  t o t a l  grade p o in t v a r ia n c e .

C r i te r io n  m easures fo r  m ales and fem a les . In  Table I I I  the  means 

and s tan d ard  d e v ia tio n s  o f the  c r i t e r i o n  measures fo r  males and fem ales 

a re  p re se n te d . When the  means and v a ria n c e s  of th e  c r i t e r io n  measures 

fo r  males were c o n s id e red , th e  d if f e r e n c e s  occurred  in  th e  same d ire c t io n  

as th a t  fo r  th e  combined group, w ith  the  MGPA being  h ig h e r (2 .50) than  

th e  TGPA (2 .4 2 ) . A t e s t  o f  s ig n if ic a n c e ,  u s in g  a t e s t  fo r  th e  d if fe re n c e  

between c o r re la te d  means, rev ea led  no s t a t i s t i c a l  d if f e re n c e  between 

means ( t  = .7 2 , p ^ > .0 5 ) .  The same p a t te r n  appeared fo r  the  fem ales 

(TGPA = 2 .42 ; MGPA = 2 .99) a lthough  no s ig n i f ic a n t  d if f e r e n c e s  between 

means were found ( t  = .3 9 , p ^ > .0 5 ) .

In  comparing the  GPA's o f th e  m ales and the  fem ales, th e  fem ales 

c o n s i f je n t ly  earned a h ig h e r GPA—2.80  as opposed to  2 .42 fo r  TGPA and 

2.99 as opposed to  2 .50  fo r  MGPA. To t e s t  th e  s ig n if ic a n c e  o f  the 

d if fe re n c e  between th e se  means, a t  t e s t  fo r  d if fe re n c e  between in d e 

pendent means, w ith  unequal N 's and unequal v a ria n ce s  (Hays, 1963) was 

computed. There was a s ig n i f ic a n t  d if f e r e n c e  between the  m ales and 

fem ales fo r  TGPA and MGPA ( t  = 4 .8 1 , p ^ ^ .O l ;  t  = 4 .2 2 , p < ^ .0 1 ,  r e s p e c 

t iv e ly ) .  This was th e  g e n e ra l p a t te r n  re p o rte d  in  th e  l i t e r a t u r e  con

ce rn in g  th e  g re a te r  achievem ent o f  fem ales over m ales. In  a d d it io n , the 

fem ales showed a s ig n i f ic a n t ly  sm a lle r  GPV than the  males in  a l l  c a t e 

g o r ie s .  The fo llow ing  r e s u l t s  between m ales and fem ales w ere s ig n i f ic a n t  

beyond th e  .01 le v e l  fo r  TGPV ( t  = 4 .0 3 ) and MGPV ( t  = 2 .8 7 ) .  HGPV (2 .05) 

was s ig n i f ic a n t  beyond th e  .05 le v e l .  I t  must be remembered th a t  as N 

d e c re a se s , as i t  does in  th i s  s tudy  from 170 fo r fem ales to  52 fo r  m ales, 

th e  v a ria n c e  w i l l  in c re a s e .
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TABLE III

MEANS AND STANDARD DEVIATIONS OF THE CRITERION MEASURES OF 
TOTAL GRADE POINT AVERAGE AND VARIANCE, GRADE POINT 

AVERAGE AND VARIANCE IN MAJOR, AND GRADE POINT 
AVERAGE AND VARIANCE IN ARE/. WITH THE 

GREATEST NUMBER OF HOURS FOR 
MALES AND FEMALES

GPA GPV MGPA MGPV HGPA HGPV

Males

Mean .2.42 0 .80 2 .50 0.56 2.53 0.56

Standard  D ev ia tio n 0.48 0.42 0.72 0.59 0.68 0.56

Females

Mean 2.80 0.55 2.99 0.31 2.81 0.39

Standard D ev ia tio n 0 .54 0 .30 0.75 0.41 0.72 0.37
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P re d ic to r  v a r ia b le s  fo r  the  combined group . The means and 

s tan d ard  d e v ia tio n s  fo r  th e  p re d ic to r  v a r ia b le s ,  the  O tis  Q uick-Scoring 

M ental A b il i ty  T est and th e  fo u r t e s t s  o f the  American C ollege T ests  

B a tte ry , p lus the  com posite sco re  fo r  the  ACT, fo r  th e  combined group, 

a re  p re sen ted  in  Table IV. Norms fo r  the  ACT fo r  the  U n iv e rs ity  o f 

Oklahoma 1962 freshman c la s s  a re  p re sen ted  in  Table V. Because th e  d a ta  

was incom plete and th e  sam pling procedure was unknown, s t a t i s t i c a l  com

p a riso n s  were n o t p o s s ib le . The s tan d ard  d e v ia tio n s  fo r  the  norm group 

were computed on only  a random h a l f  o f each group. I t  should be noted

in  Table V, th a t  in  a l l  c a te g o r ie s ,  th e  ACT sco res  o b ta ined  by education

m ajors produced means th a t  were lower than  those o b ta ined  by th e  u n iv e r 

s i t y  s tu d en ts  combined. As noted in  Table IV, the  s tu d en ts  in  the  p re sen t 

in v e s t ig a tio n  ob ta ined  ACT scores whose means were a l l  above those p r e 

sen ted  by th e  u n iv e r s i ty  s tu d e n ts . The C ounseling C enter o f the

U n iv e rs ity  o f Oklahoma re p o rte d  th a t  by 1967 the  average ACT composite

sco re  had in c reased  by two p o in ts  (F o s te r , 1967). A lso , the  s tandard

d e v ia tio n s  in  the  p re se n t study were sm alle r than  those  computed fo r  the

1962 freshman c la s s  ACT sc o re s .

In  Table VI a re  p re sen ted  th e  means and s tan d ard  d e v ia tio n s  of 

the  ACT t e s t  sco res  ob ta ined  by U n iv e rs ity  C ollege ad v isees  o f the  

C ollege o f  E ducation , 1967-1968. In  comparing th e  r e s u l t s  o f the  

1967-1968 U n iv e rs ity  C ollege ad v isees  and the  s tu d en ts  in  th e  p re sen t 

s tu d y , i t  was found th a t  the  s tu d en ts  in  th e  p re se n t study  scored h ig h e r , 

on th e  average , than  the  1967-1968 U n iv e rs ity  C ollege a d v ise e s .

The means and s tan d ard  d e v ia tio n s  o f the  O tis  and the ACT scores 

fo r  m ales and fo r  fem ales a re  p resen ted  in  Table V II. When comparing
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TABLE IV

MEANS AND STANDARD DEVIATIONS OF THE PREDICTOR VARIABLES 
OF THE OTIS MENTAL ABILITIES TEST AND THE AMERICAN

COLLEGE TESTS BATTERY FOR THE COMBINED GROUP

OTIS ACT
Gamma
Test

E ng lish
Usage

M athematics
Usage

S o c ia l
Science
Reading

N atu ra l
Science
Reading

Composite
Score

Mean 111.86 21.46 20.65 22.75 21.50 21.71

Standard
D eviation

8.27 3 .89 5 .40 4.77 5.48 3.94



TABLE V

MEANS AND STANDARD DEVIATIONS FOR ACT TESTS FOR 1962 FRESHMEN: 
EDUCATION MAJORS AND UNIVERSITY STUDENTS

ACT TESTS
E n g lish

Usage
M athematics

Usage
S o c ia l
Science
Reading

N atu ra l
Science
Reading

Composite
Score

E ducation Mean 19.96 17.37 18.62 18.18 18.66
Majors Standard  D ev ia tio n 4 .5 5 .9 5.5 5 .7 4 .5

T o ta l Mean 20.26 20.55 20.97 20,97 20.83
U n iv e rs ity Standard D ev ia tion 4 .6 6.5 5 .6 5 .9 4 .9

U )
to
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TABLE VI

MEANS AND STANDARD DEVIATIONS FOR ACT TESTS FOR.1967-1968 
UNIVERSITY COLLEGE ADVISEES OF THE COLLEGE OF EDUCATION

ACT TESTS
E n g lish

Usage
M athem atics

Usage
S o c ia l
Science
Reading

N atu ra l
Science
Reading

Composite
Score

Mean 20.16 18.72 20.37 19.20 19.92

Standard  D ev ia tio n 3.73 5.23 5.31 4.78 4.21
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TABLE VII

MEANS AND STANDARD DEVIATIONS OF THE PREDICTOR VARIABLES 
OF THE OTIS MENTAL ABILITIES TEST AND THE AMERICAN 

COLLEGE TESTS BATTERY FOR MALES AND FEMALES

OTIS ACT
Gamma
T est

E n g lish
Usage

M athematics
Usage

S o c ia l
Science
Reading

N atu ra l
Science
Reading

Composite
Score

Males

Mean 113.35 20.10 21.40 23.12 22.87 22.02

Standard
D ev iation 8.03 4.41 5 .60 4 .28 6.32 4.20

Females

Mean 111.40 21.88 20.42 22.64 21.09 21.62

Standard
D ev iation 8.31 3.63 5.34 4.91 5.15 3.86
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th e  sco res  o b ta ined  on the  O tis  and th e  ACT com posite, the  males scored 

h ig h e r . Only .on th e  ACT E n g lish  Usage s u b te s t  d id  the fem ales sco re  

h ig h e r than th e  m ales.

GPA-GPV i n t e r c o r r e l a t i o n s . I n te r c o r r e la t io n s  among the v a r ia b le s  

concerned w ith  m easures o f academic perform ance, grade p o in t average and 

v a rian ce  in  th e  th re e  c a te g o r ie s ,  t o t a l  course  work, m ajor f i e l d ,  and 

a rea  o f g re a te s t  c o n c e n tra tio n , fo r  the  combined group a re  p resen ted  in  

Table V III . A c o n s is te n t  p a t te r n  developed between the  grade p o in t 

averages and grade p o in t v a r ia n c e s . A n eg a tiv e  c o r r e la t io n  was in d ic a te d , 

in  each c a se , between th e  GPA and GPV fo r  each o f the  th re e  c a te g o r ie s .

In  a d d itio n  to  be in g  n e g a tiv e  c o r r e la t io n s ,  th e  Pearson c o e f f ic ie n ts  were 

low in  the  case  o f MGPA-MGPV (-0 .3 6 ) and HGPA-HGPV (-0 .3 2 ) . The c o r r e 

la t io n  c o e f f ic ie n t  fo r  TGPA-TGPV was -0 .6 1 ; t h i s  was th e  s tro n g e s t  r e l a 

tio n sh ip  fo r  the  th re e  GPA-GPV p a ir in g s .

The same p a t te rn  o f n e g a tiv e  c o r r e la t io n s  between TGPA-TGPV,

MGPA-MGPV, and HGPA-HGPV h e ld  fo r  fem ales and fo r  m ales. These i n t e r 

c o r re la t io n s  fo r  th e  c r i t e r i o n  measures fo r  fem ales and m ales a re  

p resen ted  in  Tables IX and X. As p o s tu la te d  in  th e  th e o re t ic a l  model, 

th e  grade p o in t average and th e  grade p o in t v a r ia n c e  must be independent. 

These c o r re la t io n s  o f low to  m oderate m agnitude ( -0 .6 5 , -0 .3 3 , and -0 .30  

fo r  fem ales in  the  th re e  c a te g o r ie s  and -0 .4 3 , -0 .3 2 , and -0.31 fo r  males 

in  the  th re e  c a te g o r ie s )  in d ic a te d  th a t  such independence between th e  

mean and v a ria n ce  d id  n o t e x i s t .  A ll o f th e se  c o r re la t io n s  were s i g n i f i 

can t beyond the  .01 le v e l  o f  confidence  (.01  = .181 fo r  th e  combined 

group; .01 = .208 fo r  th e  fem ales; and .01 = .354 fo r  th e  m ales) except 

the  c o r re la t io n s  fo r  HGPA-HGPV and MGPA-MGPV fo r  th e  m ales, which were 

s ig n i f ic a n t  beyond th e  .05 le v e l  (.05  = .273 ).
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TABLE VIII

PEARSON CORRELATION COEFFICIENTS BETWEEN CRITERION
VARIABLES FOR THE COMBINED GROUP

TGPV MGPA MGPV HGPA HGPV

TGPA -0.61 0.77 -0.33 0.80 -0.32

TGPV -0.42 0.63 -0.46 0.67

MGPA -0.36 0.68 -0.28

MGPV -0.32 0.62

HGPA -0.32
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TABLE IX

PEARSON CORRELATION COEFFICIENTS BETWEEN 
CRITERION VARIABLES FOR FEMALES

TGPV MGPA MGPV HGPA HGPV

TGPA -0.65 0.76 -0.33 0.81 -0.35

TGPV -0.42 0.54 -0 .50 0.59

MGPA -0.33 0.62 -0.28

MGPV -0 .30 0.45

HGPA -0.30
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TABLE X

PEARSON CORRELATION COEFFICIENTS BETWEEN 
CRITERION VARIABLES FOR MALES

TGPV MGPA MGPV HGPA HGPV

TGPA -0.43 0.70 -0.17 0.73 -0.14

TGPV -0.25 0.71 -0.32 0.77

MGPA -0.32 0.83 -0.18

MGPV -0.31 0.84

HGPA -0.31
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Although th e  d is t r ib u t io n s  were skewed p o s i t iv e ly ,  the  sample 

s iz e  (N « 222) fo r  th e  combined group was s u f f ic ie n t ly  la rg e  to  o b v ia te  

t h i s  .skewness as a f a c to r  a f f e c t in g  th e  independence o f th e  two v a lu e s , 

the  mean and th e  v a ria n ce  o f th e  s c o re s . An N o f 170 fo r  fem ales and an 

N of 52 fo r  m ales would a lso  be s u f f i c i e n t ly  la rg e  enough to  am elio ra te  

t h i s  skewness. Hays (1963) s ta te d  th a t  non-norm ality  i s  n o t a se r io u s  

c o n s id e ra tio n  when N i s  s u f f i c i e n t ly  la rg e . As can be seen in  Table IX 

and Table X, s ig n i f ic a n t  n eg a tiv e  c o r re la t io n  c o e f f ic ie n ts  were found 

c o n s is te n t ly  ac ro ss  th e  th re e  c a te g o r ie s  between the  GPA and the GPV, 

in d ic a tin g  th a t  some f a c to r  was o p e ra tin g  so th a t  th e  means and v a ria n ce s  

were no t independent as suggested  by th e  th e o r e t ic a l  model.

These p e r s i s te n t  n e g a tiv e  c o r re la t io n s  between GPA and GPV can 

be exp lained  because o f th e  h igh  c o r re la t io n s  between TGPA and MGPA and 

HGPA. A n eg a tiv e  c o r r e la t io n  was e x h ib ite d  between TGPA and TGPV.

Because o f the  h igh p o s i t iv e  c o r r e la t io n  of MGPA (0.77 fo r  the  combined 

group; 0.76 fo r  th e  fem ales; and 0 .70  fo r  the  m ales) and HGPA (0 .80  fo r 

the  combined group; 0 .81 fo r  th e  fem ales; and 0.73 fo r  th e  m ales) w ith  

TGPA, th e  same n e g a tiv e  r e la t io n s h ip  would e x is t  between those GPAs and 

th e i r  re s p e c tiv e  GPVs.

A h ig h e r c o r r e la t io n  e x is te d  fo r  the  fem ales fo r  TGPA-TGPV 

(-0 .6 5 ) than fo r  m ales ( - 0 .4 3 ) .  A t e s t  o f s ig n if ic a n c e , using  F is h e r 's  

z tran sfo rm a tio n  techn ique  fo r  u n c o rre la ted  d a ta , was c a lc u la te d  fo r  

th e se  two c o r r e la t io n s .  The r e s u l t s  in d ic a te d  no s t a t i s t i c a l  d if fe re n c e  

(z = 1 .06; p .^ > .0 5 ) . S ince th e  g re a te r  d if fe re n c e  between the  la rg e r  

c o e f f ic ie n ts  was no t s ig n i f i c a n t ,  th e  sm aller d if f e re n c e s  would no t be 

s ig n i f ic a n t  e i t h e r .  The r e la t io n s h ip  between TGPA-TGPV was s tro n g e r than
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the  r e la t io n s h ip s  e x is t in g  fo r  MGPA-MGPV and fo r  HGPA-HGPV fo r  both  m ales 

and fem ales as w e ll as  the  combined group. This would be expected fo r  

two re a so n s . When changing from the  t o t a l  a re a  to  th e  m ajor f i e ld  o r the  

a re a  w ith  th e  g r e a te s t  number o f h o u rs , (1) the  v a ria n ce  in c rease s  and

(2) the  d i s t r ib u t io n  becomes tru n c a te d .

P re d ic to r  V a riab le s  and C r i te r io n  Measures I n te rc o r re la t io n s

Research h y p o th esis  1 p re d ic te d  th a t  th e  P earson ian  c o e f f ic ie n ts  

o f c o r r e la t io n  between th e  p re d ic to r  v a r ia b le s ,  O tis  and th e  f iv e  sco res  

o f the  ACT, and c r i t e r io n  m easures, MGPA, MGPV, HGPA, and HGPV, would be 

s ig n i f ic a n t ly  g re a te r  than  th e  P earson ian  c o e f f ic ie n ts  o f c o r re la t io n  

between th e  p re d ic to r  v a r ia b le s ,  O tis  and th e  f iv e  sco res  o f  the  ACT, 

and c r i t e r io n  m easures, TGPA and TGPV. To t e s t  th i s  re sea rc h  h y p o th e s is , 

th re e  n u l l  hypotheses were fo rm ulated : (1) th a t  o f only chance d if fe re n c e s

between th e  c o r r e la t io n  c o e f f ic ie n ts  between MGPA and HGPA, re s p e c t iv e ly ,  

and TGPA; (2) th a t  o f on ly  chance d if fe re n c e s  between the  c o r re la t io n  

c o e f f ic ie n ts  between MGPV and HGPV, re s p e c t iv e ly ,  and TGPV; and (3) th a t  

o f only  chance d if f e r e n c e s  between th e  c o r r e la t io n  c o e f f ic ie n ts  fo r  

fem ales and fo r  m ales w ith  re s p e c t to  th e  p re d ic to r  v a r ia b le s  and th e  

c r i t e r io n  m easures.

I n te r c o r r e la t io n s  fo r  th e  combined g roup . The p re d ic to r  v a r ia b le s  

and the  c r i t e r io n  m easures were analyzed through th e  use o f P earson ian  

c o r r e la t io n  c o e f f ic ie n ts  to  d isco v e r i f  any s ig n i f ic a n t  r e la t io n s h ip s  

could be found. The f in d in g s  fo r  the  combined group, both  males and 

fem ales, a re  p re sen ted  in  Table XI. A ll o f th e  p re d ic to r  v a r ia b le s  and 

grade p o in t averages re p o rte d  s ig n i f ic a n t  c o r r e la t io n  c o e f f ic ie n ts  beyond
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TABLE XI

PEARSON CORRELATION COEFFICIENTS BETWEEN THE PREDICTOR VARIABLES 
(OTIS AND ACT) AND THE CRITERION VARIABLES (GRADE POINT 

AVERAGE AND VARIANCE) FOR THE COMBINED GROUP

TGPA TGPV MGPA MGPV HGPA HGPV

OTIS , 0 .44 -0 .17 0.31 0.04 0.28 0.00

ACI^ 0.44 -0 .22 0.30 -0.05 0.29 -0.01

0.41 -0 .14 0.37 0.01 0.34 -0.02

0.42 -0.23 0.24 -0.02 0.27 -0.03

^^^NS 0.31 -0 .10 0.21 0.08 0.19 0.01

0.47 -0.21 0.33 0.01 0.33 -0.02



62

the  .01 le v e l o f co n fidence . To be s ig n i f ic a n t  a t  the  .01 le v e l ,  a c o r r e 

la t io n  c o e f f ic ie n t  o f 0.181 must be reached ; a t  th e  .05 le v e l ,  a c o r r e l a 

t io n  c o e f f ic ie n t  o f 0.138 must be a t ta in e d .  The s tro n g e s t  r e la t io n s h ip  

e x is te d  between the  com posite sco re  o f th e  ACT and TGPA ( r  = 0 .4 7 ) . This 

was follow ed nex t by th e  O tis and the E nglish  Usage T est of the  ACT; both  

showed a c o r r e la t io n  c o e f f ic ie n t  o f 0 .44 w ith  TGPA.

The c o r re la t io n  c o e f f ic ie n ts  rep o rted  fo r  MGPA were somewhat 

lower than those  re p o rte d  fo r TGPA. The s tre n g th  o f the  r e la t io n s h ip  

between MGPA and M athem atical Usage (r  = 0 .37) was the  s tro n g e s t o f th e  

s ix  c o e f f ic ie n ts  ob ta ined  fo r  MGPA. The magnitude o f the  c o r re la t io n  

c o e f f ic ie n ts  fo r  HGPA, the  la r g e s t  be ing  0 .34  fo r  ACT M athematics Usage, 

was le s s  than those re p o rte d  fo r  th e  p re d ic to rs  and TGPA. No te s t s  o f 

s ig n if ic a n c e  were computed s in ce  the  d i r e c t io n  o f change from TGPA to  

MGPA and HGPA, re s p e c tiv e ly , was o p p o site  to  th a t  hypo th esized . The 

n u l l  hypo thesis  o f only  chance d if fe re n c e s  between th e  c o r re la t io n  

c o e f f ic ie n ts  o f the  p re d ic to r  v a r ia b le s  and the  c r i t e r io n  m easures fo r  

the  combined group between MGPA and HGPA, re s p e c tiv e ly , and TGPA fa i le d  

to  be re je c te d .

The lack  of in c reased  p re d ic t iv e  power from TGPA to  MGPA and HGPA 

does n o t appear to  be a fu n c tio n  of N d i r e c t ly  s in ce  th e re  were an equal 

number o f cases (N = 222) fo r  both  v a r ia b le s .  However, Hays (1963) 

rep o rted  th a t  the  sample s t a t i s t i c  should be an unbiased e s tim a te  o f the  

pop u la tio n  param eter, and th a t  b e t t e r  e s tim a to rs  o f th e  pop u la tio n  mean 

a re  produced by la rg e  samples than  by sm all sam ples. I n d ir e c t ly ,  the  

sample s iz e  may have been r e la te d  to  th e  lack  o f the  expected r e s u l t s .  

There were fewer sem ester hours accum ulated in  each case  in  the  major
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area  and the  a re a  o f g r e a te s t  c o n ce n tra tio n  than  fo r  the  o v e r - a l l  course 

lo ad . By com parison w ith  the  o v e r - a l l  course  lo a d , t h i s  d ecrease  in  

sem ester hours may have caused th e  mean to  become b ia se d  as an e stim ate  

o f MGPA and HGPA, r e s u l t in g  in  a lower c o r r e la t io n  between th e  p re d ic to r  

v a r ia b le s  and MGPA and HGPA. TGPA was sim ply a b e t t e r  e s tim a to r of the 

average o v e r - a l l  course  work than MGPA or HGPA were o f th e i r  re s p e c tiv e  

a r e a s .

N egative c o r re la t io n s  s ig n i f ic a n t  beyond th e  .01 le v e l  were 

found between TGPV and th e  p re d ic to r  v a r ia b le s  (ACT E ng lish  = -0 .22 ; ACT 

S o c ia l Science = -0 .2 3 ; and ACT com posite = -0 .2 1 ) . At th e  .05 le v e l ,  

s ig n i f ic a n t  n e g a tiv e  c o r re la t io n s  were found between TGPV and O tis  

(-0 .1 7 ) and ACT M athematics (^ 0 .1 4 ) . There were no s ig n i f ic a n t  c o r r e 

la t io n s  found between th e  p re d ic to rs  and MGPV or HGPV. The magnitude o f 

th e  c o r r e la t io n  c o e f f ic ie n ts  decreased  when moving from TGPV to  MGPV and 

HGPV. Again, no t e s t s  o f s ig n ific a n ce , were a p p lie d  as a r e s u l t .  T here

fo re , the  n u l l  h y p o th esis  o f only  chance d if fe re n c e s  between th e  c o r r e 

la t io n  c o e f f ic ie n ts  o f  the  p re d ic to r  v a r ia b le s  and grade p o in t v a rian ces  

in  th e  th re e  c a te g o r ie s  fo r  th e  combined group f a i le d  to  be r e je c te d .

The r e la t io n s h ip  between GPA and GPV was n o t s tro n g , as rep o rted  

in  Table V II I , and was moving in  th e  wrong d i r e c t io n ;  GPV d id  n o t add 

s ig n i f ic a n t ly  to  th e  d e s c r ip t io n  of the  d i s t r i b u t io n ,  fo r  th e  combined 

group. A ll o f  the  c o r r e la t io n  c o e f f ic ie n ts  between TGPV and th e  

p re d ic to r  v a r ia b le s  were n e g a tiv e . Because GPA was p o s i t iv e ly  c o r r e 

la te d  w ith  th e  p re d ic to r  v a r ia b le s ,  and GPA and GPV were n e g a tiv e ly  

c o r r e la te d ,  GPV fo r  th e  major a rea  and th e  a re a  o f g r e a te s t  co n cen tra tio n  

must be n e g a tiv e ly  c o rre la te d  w ith  th e  p re d ic to r  v a r ia b le s  a ls o .
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■I n te r c o r r e la t io n s  fo r  males and fo r  fem a les . The P earson ian  

c o r r e la t io n  c o e f f ic ie n ts  between th e  p re d ic to r  v a r ia b le s ,  O tis  and the  

f iv e  sco res  o f th e  ACT, and the  c r i t e r io n  v a r ia b le s ,  grade p o in t averages 

and v a ria n ce s  fo r  the  th re e  c a te g o r ie s ,  fo r  fem ales a re  p resen ted  in  

Table X II. A ll o f th e  c o r r e la t io n  c o e f f ic ie n ts  between th e  p re d ic to r  

v a r ia b le s  and GPA were s ig n i f ic a n t  beyond th e  .01 le v e l .  A c o r re la t io n  

c o e f f ic ie n t  o f .159 s u f f ic e s  a t  th e  .05 le v e l  o f  con fidence . When using  

th e  ACT com posite sco re  as a p re d ic to r  o f TGPA fo r  fem ales, a  c o r re la t io n  

c o e f f ic ie n t  o f 0 .61 was o b ta in ed . This was an in c re a se  from th e  ACT 

Composite-TGPA c o r r e la t io n  c o e f f ic ie n t  o f 0 .47  fo r  th e  combined group. 

Using th e  O tis  as a p re d ic to r  o f TGPA fo r fem ales produced a c o r r e la t io n  

c o e f f ic ie n t  o f 0 .5 6 .

For the  fem ales , n eg a tiv e  c o r r e la t io n s  e x is te d  between the  

p re d ic to r  v a r ia b le s  and th e  v a ria n ce s  o f  th e  th re e  c a te g o r ie s  w ithou t 

ex cep tio n . The h ig h e s t  o f th ese  was a -0 .44  ( s ig n i f ic a n t  beyond the  

.01 le v e l )  re p o rte d  fo r  ACT S o c ia l Science w ith  TGPV. The n ex t h ig h e s t 

c o e f f ic ie n t  was fo r  th e  ACT Composite o f -0 .41 ( s ig n if ic a n t  beyond the 

.01 l e v e l ) .  The on ly  s ig n i f ic a n t  c o r r e la t io n  c o e f f ic ie n t  (beyond the  

.05 le v e l )  fo r  MGPV was w ith  th e  O tis  ( -0 .1 7 ) .  The c o r r e la t io n  c o e f f i 

c ie n ts  fo r  HGPV and O tis  and ACT Com posite, re s p e c t iv e ly ,  were rep o rted  

a t  -0 .2 0 , ( s ig n if ic a n t  beyond the  .05 le v e l ) .

The P earson ian  c o e f f ic ie n ts  between th e  p re d ic to r  v a r ia b le s  and 

th e  c r i t e r io n  measures fo r  males :a re  p re sen ted  in  Table X II I . None of 

th e  c o e f f ic ie n ts  fo r  GPA in  th e  th re e  c a te g o r ie s  were s ig n i f ic a n t .  To

be s ig n i f ic a n t  beyond the  .01 le v e l  a c o e f f ic ie n t  o f .35 must be o b ta in ed .
%

The g en era l p a t te rn  o f o b ta in in g  lower c o r r e la t io n  c o e f f ic ie n ts  fo r  MGPA
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TABLE XII

PEARSON CORRELATION COEFFICIENTS BETWEEN THE PREDICTOR 
VARIABLES (OTIS AND ACT) AND THE CRITERION VARIABLES 

(GRADE POINT AVERAGE AND VARIANCE) FOR FEMALES

TGPA TGPV MGPA MGPV HGPA HGPV

OTIS 0.56 -0.36 0.47 -0.17 0.39 -0.20

ACTr 0.48 -0.31 0.35 -0..13 0.34 -0.13

0.52 -0 .30 0.51 -0.12 0.44 -0.18

ACTgS 0.53 -0.44 0.33 -0.14 0.34 -0.18

AC?NS 0.48: -0.27 0.39 -0.03 0.31 -0.15

^^^COM 0.61 -0.41 0.48 -0.12 0.43 -0.20
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TABLE XIII

PEARSON CORRELATION COEFFICIENTS BETWEEN THE PREDICTOR 
VARIABLES (OTIS AND ACT) AND THE CRITERION VARIABLES 

(GRADE POINT AVERAGE AND VARIANCE) FOR MALES

TGPA TGPV MGPA MGPV HGPA HGPV

OTIS 0.24 0.13 -0.05 0.48 -0.00 0.40

ACT
E 0.19 0.08 0.01 0.22 0.08 0.29

“ "m 0.20 0.09 0.07 0.25 0.10 0.26

“ "ss 0.10 0.22 0.02 0.26 0.02 0.30

0.07 0.09 -0,12 0.21 -0.03 0.25

^^^COM 0.17 0.14 -0.02 0.28 0.05 0.33
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and HGPA than those fo r  TGPA was found fo r  the  males w ith  the excep tion  

of ACT N atu ra l Science and MGPA, which in c reased  from 0,07 fo r  TGPA to  

-0 .12 fo r  MGPA. However, n e i th e r  o f th ese  c o r r e la t io n  c o e f f ic ie n ts  were 

s ig n i f ic a n t ly  d i f f e r e n t  from zero .

The males were more v a r ia b le  in  th e  grades they  ob tained  in  th e i r  

course  work than the  fem ales. The males had a h ig h e r c o r re la t io n  between 

th e  p re d ic to r  v a r ia b le s  and MGPV and HGPV than they  d id  in  MGPA and HGPA. 

J u s t  the  opp o site  was tru e  fo r  the  fem ales where h ig h e r c o r re la t io n s  

e x is te d  fo r  GPA than fo r  GPV. A r e f le c t io n  o f t h i s  g re a te r  v a r i a b i l i t y  

o f th e  males- appears from th e  fa c t  th a t  they  had a lower grade p o in t 

average than the  fem ales although th e i r  ACT sco res  and O tis sco res were 

h ig h e r than those fo r  the  fem ales (see Table I I I  and Table V II ) .

A 0.48 c o r r e la t io n  c o e f f ic ie n t  was rep o rted  between O tis  and

MGPV fo r  m ales; a 0 .28 c o r r e la t io n  c o e f f ic ie n t  was rep o rted  between ACT 

Composite and MGPV fo r  m ales. Both o f th e se  were s ig n i f ic a n t ,  the  O tis -  

MGPV beyond the  .01 le v e l  and th e  ACT Composite-MGPV beyond th e  .05 le v e l .  

The c o r re la t io n  c o e f f ic ie n t  fo r  Otis-HGPV (0 .40) was a lso  s ig n if ic a n t  

beyond th e  .01 le v e l .  The ACT Composite-HGPV (0 .33) was s ig n if ic a n t

beyond the  .05 le v e l .

The n u l l  h y p o th esis  o f no d if fe re n c e  between the males and the 

fem ales w ith  regard  to  the  c o r re la t io n  c o e f f ic ie n ts  between the  p re d ic to r  

v a r ia b le s  and the  c r i t e r io n  measures was re je c te d  and, th e re fo re , the  

re sea rch  h y p o thesis  o f  s t a t i s t i c a l  d if fe re n c e s  accep ted . Using F is h e r 's  

Z tran sfo rm atio n  fo r  u n c o rre la ted  d a ta , a t e s t  o f s ig n if ic a n c e  was com

puted between the c o r r e la t io n  c o e f f ic ie n ts  o f th e  p re d ic to r  v a r ia b le s  

and GPAs fo r  the  fem ales and m ales. The r e s u l t s  o f th ese  t e s t s  a re
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a re  p resen ted  in  Table XIV. With th e  excep tion  o f ACT English-HGPA and 

ACT N atu ra l Science-MGPA, a l l  the  r e s u l t s  were s ig n i f ic a n t .  As expected , 

the  fem ales had s ig n i f ic a n t ly  h igh  c o r re la t io n  c o e f f ic ie n ts  between p r e 

d ic to r  v a r ia b le s  and GPA fo r  a l l  th re e  c a te g o r ie s  than  th e  m ales. The 

females were more in  l in e  w ith  th e i r  expected perform ance than th e  m ales.

The O tis  and ACT Composite p re d ic ted  v a rian ce  fo r  MGPV and HGPV 

b e t te r  fo r  th e  m ales than  fo r  the  fem ales. A t e s t  o f s ig n if ic a n c e , using  

F is h e r 's  Z tran sfo rm a tio n  fo r  u n c o rre la ted  d a ta ,  was c a lc u la te d . The 

r e s u l t s  were s ig n i f ic a n t  beyond th e  .01 le v e l o f confidence except fo r  

ACT Composite-MGPV (Z = 2 .50) which was s ig n if ic a n t  beyond the  .05 le v e l .  

C onsidera tion  o f perform ance v a r i a b i l i t y  o f th e  males i s  in d ic a te d  from 

th ese  r e s u l t s .  From the  c o r re la t io n s  ob ta ined  in  the  s tu d y , i t  appears 

th a t  the  p re d ic to rs  ACT and O tis  have a s tro n g e r r e la t io n s h ip  w ith  male 

v a r i a b i l i t y  than  they  do w ith  male average perform ance. Because o f th is  

s tro n g e r r e la t io n s h ip  w ith  male v a r i a b i l i t y ,  ACT and th e  O tis  can p o ss ib ly  

be p r o f i ta b le  measures fo r  adm ission to  and guidance through c o lle g e  i f  

male v a r i a b i l i t y  i s  considered  as a c r i t e r io n  measure o f academic su ccess .

M u ltip le  C o rre la t io n —O tis and ACT

Research h y p o th esis  2 p re d ic te d  th a t  th e  m u ltip le  c o r re la t io n  

c o e f f ic ie n ts  fo r  the  O tis  and ACT w ith  the c r i t e r io n  m easures would be 

s ig n i f ic a n t ly  g re a te r  than the  z e ro -o rd e r c o r re la t io n s  fo r  the  O tis  and 

ACT, r e s p e c t iv e ly ,  w ith  th e  c r i t e r io n  m easures. To t e s t  th i s  h y p o th e s is , 

a n u ll  hy p o th esis  o f only  chance d if fe re n c e s  between th e  m u ltip le  c o r r e 

la t io n  c o e f f ic ie n ts  fo r  th e  p re d ic to r  v a r ia b le s  and th e  c r i t e r io n  measures 

and th e  z e ro -o rd e r c o r re la t io n  c o e f f ic ie n ts  fo r  th e  p re d ic to r  v a r ia b le s  

and the  c r i t e r io n  measures fo r  th e  combined group was fo rm ulated .
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TABLE XIV

SIGNIFICANCE (FISHER'S Z TRANSFORMATION) FOR PEARSON CORRELATION 
COEFFICIENTS FOR PREDICTOR VARIABLES AND CRITERION 

MEASURES (GPA) BETWEEN MALES AND FEMALES

TGPA
Level o f 

S ig n ific an c e MGPA
Level o f 

S ig n if ic a n c e HGPA
Level o f 

S ig n ific an c e

OTIS 2.45 .05 3.41 .01 2.52 .05

ACT
E 2.09 .05 2.17 .05 1.66 n .s .

ACT
M 2.28 .05 3.05 .01 2.27 .05

ACT
SS 3.07 .01 2.00 .05 2.04 .05

ACT
NS 2.78 .01 1.81 n . s . 2 .14 .05

ACT
COM 3.29 .01 3.34 .01 2.54 .05
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M u ltip le  c o r r e la t io n  c o e f f ic ie n ts  were c a lc u la te d ,  using  the ACT 

Composite s in ce  i t  was th e  la r g e s t  c o e f f ic ie n t  fo r  th e  f iv e  ACT scores 

(see Table XI) and th e  O tis  as the  p re d ic to r  v a r ia b le s ,  to  e s ta b l i s h  the  

r e la t io n s h ip  between th e se  two v a r ia b le s  combined and the  s ix  c r i t e r i a ,  

as rep o rted  in  Table XV, fo r  th e  combined group. The n u l l  h y p o th esis  o f 

only  chance d if fe re n c e s  between th e  m u ltip le  c o r r e la t io n  c o e f f ic ie n ts  

and th e  z e ro -o rd e r c o r r e la t io n  c o e f f ic ie n ts  fo r  th e  combined group f a i le d  

to  be r e je c te d .  The la r g e s t  m u ltip le  c o r r e la t io n  c o e f f ic ie n t  was found 

fo r  TGPA a t  0 .5 5 , s ig n i f ic a n t  a t  th e  .01 le v e l (.0 1  = .212; .05 = .172 ). 

The z e ro -o rd e r  c o r r e la t io n  between O tis  and TGPA was 0 .4 4 , and fo r  ACT 

Composite and TGPA i t  was 0 .4 7 . However, in  s p i te  o f the  s tre n g th  of 

th e  r e la t io n s h ip  fo r  th e  m u ltip le  c o r r e la t io n  c o e f f ic ie n t ,  fo r  p r a c t ic a l  

purposes th e  la rg e  s tan d ard  e r ro r  (0 .47) n eg a te s  the  s ig n if ic a n c e  of the  

s iz e  o f  th e  c o e f f ic ie n t  fo r  p re d ic t io n  pu rp o ses. The m u ltip le  c o r r e 

la t io n s  re p o rte d  fo r  MGPA (0 .45) and HGPA (0 .42 ) were s ig n i f ic a n t  a t  th e  

.01 le v e l ,  b u t ,  ag a in , th e i r  s tan d ard  e r r o r ,  0 .70  and 0 .7 7 , r e s p e c t iv e ly ,  

a re  too la rg e  fo r  a cc u ra te  p re d ic t io n .

Throughout th e  l i t e r a t u r e  an in c re a se  in  p re d ic t io n  was found 

when a b a t te r y  o f t e s t s  was used to  p re d ic t  fu tu re  academic perform ance. 

Although a 0.55 c o r r e la t io n  c o e f f ic ie n t  was achieved fo r  TGPA, th i s  means 

th a t  only  approxim ately  t h i r t y  p e rcen t o f th e  v a ria n ce  i s  accounted fo r  

through such p ro ced u res . P a r t  o f th is  may have been due to  th e  r e l a t i o n 

sh ip  between th e  p re d ic to r  v a r ia b le s ,  O tis  and the  ACT Composite. The 

in te r c o r r e la t io n  between th e se  two v a r ia b le s  was 0 .7 4 . Because o f th is  

h igh  in te r c o r r e la t io n  between th e  p re d ic to r  v a r ia b le s  l i t t l e  was added to  

th e  p re d ic t io n  to  th e  s ix  c r i t e r i a .  Both t e s t s  appear to  be m easuring 

the  same th in g .
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TABLE XV

MULTIPLE CORRELATIONS OF ACT COMPOSITE SCORE AND 
OTIS QUICK-SCORING MENTAL ABILITIES TEST 

AND GRADE POINT AVERAGE AND VARIANCE 
FOR THE COMBINED GROUP

PREDICTORS
OTIS ACT

COM

S.E .

TGPA 0.55 0.47

TGPV 0.29 0.34

MGPA 0.45 0.70

MGPV 0.18 0.47

HGPA 0.42 0.66

HGPV 0.08 0.43
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The m u ltip le  c o r r e la t io n s  found fo r  the  v a rian ce s  were extrem ely 

low. The only  one showing s ig n if ic a n c e  (0 .01 le v e l)  was TGPV (0 .2 9 ) .

The s tandard  e r ro r  (0 .34 ) was very  h igh  a ls o .

M u ltip le  C o rre la t io n —GPA and GPV

R esearch h y p o th esis  3 p re d ic te d  th a t  th e  m u ltip le  c o r re la t io n  

c o e f f ic ie n ts  fo r  GPA-GPV w ith  th e  c r i t e r io n  m easures would be s i g n i f i 

c a n tly  g re a te r  than th e  z e ro -o rd e r  c o r re la t io n s  fo r  the  O tis and ACT, 

re s p e c tiv e ly , w ith  th e  c r i t e r io n  m easures. To t e s t  t h i s  h y p o th es is , 

th re e  n u l l  hypo th eses , fo r  th e  combined group, th e  m ales, and the fem ales, 

o f only chance d if fe re n c e s  between m u ltip le  c o r r e la t io n  c o e f f ic ie n ts ,  

u t i l i z in g  GPA-GPV and O tis  and ACT, and th e  z e ro -o rd e r c o r re la t io n  c o e f

f i c i e n t  between O tis  and ACT, re s p e c t iv e ly ,  and th e  c r i t e r io n  measures 

was fo rm ulated .

M u ltip le  c o r r e la t io n s  (GPA-GPV) fo r  th e  combined group. In 

Table XVI a re  p resen ted  th e  m u ltip le  c o r r e la t io n  c o e f f ic ie n ts  between 

GPA combined w ith  GPV w ith in  th e  th re e  m ajor groupings and the  O tis  and 

ACT Composite fo r  the  combined group. As proposed in  the  th e o re t ic a l  

model an in c re a se  in  th e  s tre n g th  o f th e  r e la t io n s h ip  between th e  GPA 

and p re d ic to r  v a r ia b le s  would occur when th e  GPV, the  second moment of 

the  d i s t r ib u t io n ,  was added to  th e  f i r s t  moment, u sing  a m u ltip le  c o r r e 

la t io n  tech n iq u e. The s tro n g e s t r e la t io n s h ip  e x is te d  fo r  th e  ACT 

Composite and TGPA-TGPV (0 .4 9 ) , b u t th e re  was no t a s ig n if ic a n t  in c rease  

in  the s tre n g th  o f th e  r e la t io n s h ip  when compared w ith  ACT Composite-TGPA 

(0 .4 7 ) . The n u l l  h y p o th esis  o f  only  chance d if fe re n c e s  between the 

m u ltip le  c o r r e la t io n  c o e f f ic ie n ts  o f GPA-GPV and the  z e ro -o rd e r



73

TABLE XVI

MULTIPLE CORRELATION COEFFICIENTS OF GRADE POINT AVERAGE AND 
GRADE POINT VARIANCE AND OTIS MENTAL ABILITIES TEST AND 

ACT WITHIN GROUPINGS FOR THE COMBINED GROUP

OTIS ACT

TGPA - TGPV .460 .485

MGPA - MGPV .443 .149

HGPA - HGPV .298 .286
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c o r r e la t io n  c o e f f ic ie n ts  o f O tis  and ACT fo r  th e  combined group f a i le d  to  

be. r e je c te d .  This may have been th e  r e s u l t  o f  th e  in te r c o r r e la t io n  

between TGPA and TGPV fo r  th e  combined group which was -0 .6 1 . As in  the  

p rev ious case  w ith  O tis  and ACT, a h igh  in te r c o r r e la t io n  between v a r ia b le s  

in d ic a te s  th a t  th ey  a re  m easuring e s s e n t ia l ly  th e  same th in g ; th u s , the  

a d d itio n  o f one to  th e  o th e r  in  a p re d ic t io n  m easure does n o t add s i g 

n i f i c a n t ly  to  th a t  p re d ic t io n .

M u ltip le  c o r r e la t io n  (GPA-GPV) fo r  m ales and fo r  fem ales . In  

Table XVII th e  m u ltip le  c o r r e la t io n  c o e f f ic ie n ts  between GPA combined 

w ith  GPV fo r  th e  O tis  and ACT Composite fo r  th e  th re e  major groupings 

fo r  m ales and fo r  fem ales a re  p re se n te d . For th e  fem ales th e re  were no 

in c re a se s  from th e  z e ro -o rd e r  c o r r e la t io n s ,  u s in g  GPA, to  th e  m u ltip le  

c o r re la t io n s  c o n s id e rin g  GPV in  a d d itio n  to  GPA. T h e re fo re , no t e s t s  o f 

s ig n if ic a n c e  were computed. The n u l l  h y p o th esis  o f only chance d i f f e r 

ences between th e  m u ltip le  c o r r e la t io n  c o e f f i c i e n t s ,  u t i l i z i n g  GPA-GPV 

and O tis  and ACT, re s p e c t iv e ly ,  and th e  z e ro -o rd e r  c o r r e la t io n  c o e f f i 

c ie n ts  fo r  GPA and th e  p re d ic to r  v a r ia b le s  fo r  fem ales f a i le d  to  be 

r e je c te d .

However, fo r  th e  m ales th e re  were s e v e ra l  in c re a se s  in  the  

m u ltip le  c o r r e la t io n  c o e f f ic ie n t s ,  u s in g  GPA and GPV, from th e  z e ro -o rd e r 

c o r r e la t io n  c o e f f ic ie n ts  using  GPA. To be s ig n i f ic a n t  beyond th e  .05 

le v e l and .01 le v e l  o f co n fid en ce , a  m u ltip le  c o e f f ic ie n t  o f c o r r e la t io n  

must reach  a le v e l  o f  .336 and .410, r e s p e c t iv e ly .  In  Table XVII, i t  

w i l l  be noted  th a t  a  m u ltip le  c o e f f ic ie n t  o f  c o r r e la t io n  o f 0.35 ( s i g 

n i f i c a n t  beyond th e  .05 le v e l )  was ob ta in ed  fo r  th e  males fo r  TGPA-TGPV 

w ith 'th e  O t is .  This compared w ith  a  z e ro -o rd e r  c o r r e la t io n  c o e f f ic ie n t
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TABLE XVII

MULTIPLE CORRELATION COEFFICIENTS OF GPA AND GPV AND THE OTIS 
AND ACT WITHIN GROUPINGS FOR MALES AND FOR FEMALES

OTIS ACT
Male Female Male Female

TGPA-TGPV 0.35 0.56 0.30 0.61

MGPA-MGPV 0.49 0.47 0.29 0.48

HGPA-HGPV 0.42 0.40 0.39 0.44
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o f 0 .24  fo r  th e  O tis  and TGPA. As a t e s t  o f s ig n if ic a n c e , f i r s t - o r d e r  

p a r t i a l  c o r r e la t io n s  were c a lc u la te d  and ev a lu a te d . E zek ie l (1941, p. 214) 

d e fin ed  th e  c o e f f ic ie n t  o f  p a r t i a l  c o r r e la t io n  as "a  measure o f the  ex ten t 

to  which th a t  p a r t  o f  the  v a r ia t io n  in  the  dependent v a r ia b le  which was 

'n o t '  exp lained  by the. o th e r  independent fa c to rs  can be exp lained  by the  

a d d itio n  o f the  new f a c to r . "  The im portance o f th e  a d d it io n a l  v a r ia b le  

i s  ev a lu a ted  by a s c e r ta in in g  how much o f the  v a r ia t io n  i s  a t t r ib u te d  by 

one v a r ia b le  when a l l  the  o th e r  v a r ia b le s  a re  he ld  c o n s ta n t. A p a r t i a l  

c o r r e la t io n  i s  a Pearson product-moment c o r re la t io n  and thus i s  compar

ab le  to  z e ro -o rd e r  c o r r e la t io n s .  By te s t in g  fo r s ig n if ic a n c e  o f  the  

c o e f f ic ie n t  o f  c o r r e la t io n  o f the  a d d it io n a l  v a r ia b le ,  a conclusion  

could be drawn on th e  potency o f th a t  v a r ia b le ;  i f  i t  were s ig n if ic a n t ly  

g re a te r  than  z e ro , i t  was making a r e a l  c o n tr ib u tio n . The c r i t e r io n  fo r  

s ig n if ic a n c e  fo r  th e  c o e f f ic ie n t  o f p a r t i a l  c o r r e la t io n  fo r  males was 

found to  be .258 (.05  le v e l)  and .339 (.0 1  le v e l)  (G u ilfo rd , 1965, p . 34#. 

For the  males fo r  TGPA-TGPV w ith  the  O tis  compared w ith  the  ze ro -o rd e r 

c o r r e la t io n  c o e f f ic ie n t  fo r  Otis-TGPA, a p a r t i a l  c o e f f ic ie n t  o f c o r r e 

la t io n  o f  .266 ( s ig n i f ic a n t  beyond the  .05 le v e l)  was o b ta in e d . A p a r t i a l  

c o r r e la t io n  c o e f f ic ie n t  o f .239 was reached fo r  TGPV w ith  ACT Composite- 

TGPA. This d id  n o t reach  s ig n if ic a n c e .  T h ere fo re , GPV d id  n o t add 

s ig n i f ic a n t ly  to  th e  r e la t io n s h ip  o f ACT Composite-TGPA fo r  m ales.

When the  re la t io n s h ip s  between O tis  and MGPA and O tis  and HGPA 

were determ ined , a n o n s ig n if ic a n t c o r r e la t io n  c o e f f ic ie n t  was ob ta ined  

(-0 .05  and -0 .0 0 , r e s p e c t iv e ly ) .  The a d d itio n  o f a s ig n i f ic a n t  c o e f f i 

c ie n t  o f c o r r e la t io n  (Otis-MGPV, 0 .4 8 ; Otis-HGPV, 0 .40) to  th e  r e l a t i o n 

sh ip  between O tis  and GPA would in c re a se  th a t  r e la t io n s h ip  to  a
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s ig n i f ic a n t  le v e l ,  r e s u l t in g  in  a s ig n i f ic a n t  in c re a se  in  the  r e l a t i o n 

sh ip . Such was the  case fo r  O tis  and MGPA-MGPV w ith  a  c o e f f ic ie n t  o f 

m u ltip le  c o r re la t io n  o f 0 .4 9 , s ig n if ic a n t  beyond the  .01 le v e l .  A s i g 

n i f i c a n t  in c rease  a lso  occurred  fo r  the  O tis  and HGPA-HGPV w ith  a m u ltip le  

c o r r e la t io n  c o e f f ic ie n t  o f 0 .4 2 , s ig n i f ic a n t  beyond th e  .01 le v e l .  A 

s ig n i f ic a n t  in c re a se  occurred  fo r  th e  ACT and HGPA-HGPV (0 .39) from the 

ACT Composite-HGPA (0 .0 5 ) . There was no s ig n i f ic a n t  in c re a se  fo r  the 

ACT Composite-MGPA-MGPV (0 .29) from the  ACT Composite H«GPA (-0 .0 2 ) .  The 

a d d itio n  o f a n o n s ig n if ic a n t c o e f f ic ie n t  o f c o r r e la t io n  to  a n o n s ig n if i 

can t c o e f f ic ie n t  d id  n o t r a i s e  th e  le v e l  o f th e  m u ltip le  c o e f f ic ie n t  o f 

c o r r e la t io n  to  a s ig n i f ic a n t  le v e l .  There i s  no s ig n i f ic a n t  s t a t i s t i c a l  

d if fe re n c e  between two n o n s ig n if ic a n t c o e f f ic ie n ts  o f  c o r r e la t io n .

Adding grade p o in t v a rian ce  to  th e  mean or grade p o in t average 

fo r  m ales re s u lte d  in  s tro n g e r r e la t io n s h ip s  because th e  O tis  and ACT 

e x h ib ited  a s tro n g e r r e la t io n s h ip  fo r  th e  m ales w ith  GPV than w ith  GPA. 

S tronger r e la t io n s h ip s  e x is te d  between the  O tis  and GPA-GPV than  the  ACT 

Composite and GPA-GPV because th e  O tis  had a s tro n g e r r e la t io n s h ip  w ith  

GPV than  ACT Composite.

The n u l l  h y p o th esis  o f only chance d if fe re n c e s  between the  

m u ltip le  c o r r e la t io n  c o e f f ic ie n t s ,  u sing  GPA-GPV, and th e  z e ro -o rd e r 

c o e f f ic ie n ts  using  O tis  and ACT, re s p e c tiv e ly  w ith  GPA, fo r  m ales, was 

re je c te d  and the  re sea rc h  hy p o th esis  accep ted .

F ac to r A nalysis 

In  o rder to  exp lo re  the  u n d erly ing  s t ru c tu re  o f the  tw elve 

v a r ia b le s  used in  th e  s tu d y , a f in a l  a n a ly s is  o f th e  d a ta  was made using
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varlm ax r o ta t io n  o f a f a c to r  a n a ly s is .  In  Table X V IIIare  p resen ted  the 

r e s u l t s  o f th e  fa c to r  a n a ly s is  o f th e  d a ta  fo r  th e  combined group. From 

th e  ta b le  i t  can be seen th a t  th re e  reasonab ly  c le a r  f a c to r s  emerged 

from th e  r o ta t io n .  F a c to r A, in  the  f i r s t  column, r e l a t e s  to  s tu d en t 

a b i l i t y  as measured by t e s t  sc o re s , O tis  and th e  four s u b te s ts  and the 

com posite o f th e  ACT. I t  should be n o ticed  th a t  th e  mean o r grade p o in t 

average i s  load ing  n e g a tiv e ly  on F ac to r B, in  column 2 , and th a t  the  

v a rian ce  i s  load ing  n e g a tiv e ly  on F ac to r C, in  column 3 . The n eg a tiv e  

load ing  i s  a s t a t i s t i c a l  a r t i f a c t  which r e s u l t s  from th e  mechanics of 

r o ta t io n ;  i t  should no t be in te rp re te d  m eaningful in  term s o f d ire c t io n  

or m agnitude.

F ac to r B i s  th e  v a r i a b i l i t y  o f s tu d en t perform ance as measured 

by te ach e r g rad es. F ac to r C i s  the  c e n tr a l  tendency o f  perform ance of 

the  s tu d en t as  measured by teach e r g rad es. When d e sc r ib in g  s tu d en t p e r 

formance in  c o lle g e  work, the  v a r i a b i l i t y  o f th e  s tu d e n t 's  perform ance 

must be considered  along w ith  h is  average perform ance. This w i l l  y ie ld  

a more com plete d e s c r ip t io n  o f the  s tu d e n t 's  academic perform ance.

T h u rs to n e 's  c r i t e r i a  (Cooley & Lohnes, 1962, p . 161) a re  u se fu l 

in  in te rp re t in g  th e  r e s u l t s  o f a varim ax r o ta t io n .  The fo llow ing  o b se r

v a tio n s  were made. In  r e l a t i o n  to  Rule 1, "each row o f th e  fa c to r  m atrix  

should have a t  l e a s t  one z e ro ,"  th e re  were n e a r-z e ro  load ings fo r  a t  

l e a s t  one o f th e  f a c to r s ,  except fo r  TGPA, th e  low est be ing  -0.31 fo r 

F ac to r B, in  each row o f th e  m a trix . Rule 2 s ta te d  th a t  fo r  "m" f a c to r s ,  

in  th i s  c a se , th re e , th e re  should be "m " zeros in  each column. Rule 3 

" fo r  every p a ir  o f columns o f th e  f a c to r  m a trix  th e re  should be sev e ra l 

v a r ia b le s  whose e n t r ie s  v an ish  in -one  column b u t no t in  th e  o th e r ,"  was
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TABLE XVIII 

ROTATED FACTŒI MATRIX FŒ  THE COMBINED GROUP

V ariab le F ac to r A F ac to r B F ac to r C h2

TGPA 0.335 -0.310 0.817 0.877

TGPV -0.149 0.822 -0.322 0.802

MGPA 0.162 -0.213 0.849 0.793

MGPV 0.080 0.833 -0.187 0.736

HGPA 0.154 -0.243 0.847 0.800

HGPV 0.025 0.869 -0.112 0.769

OTIS 0.769 0.060 0.275 0.671

ACTg 0.784 -0.078 0.174 0.651

0.624 0.116 0.408 0.569

ACTgS 0.835 -0.120 0.068 0.716

AG^NS 0.869 0.014 0.026 0.756

ACTcOM 0.970 -0.015 0.196 0.979

P ercen tage

4.181

45.85%

2.364

25.93%.

2.573 T o ta l 

28.22%

« 9.118
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c o n s is te n t ly  met fo r  each p a ir  o f  columns, th e  e n t r ie s  fo r  one v a r ia b le  

van ish  in  one column b u t n o t in  the  o th e r .  For TGPA, th e re  was a .34 

and a -.3 1  in  column 1 and 2 , r e s p e c t iv e ly ,  and a .82 in  column 3 .

Rule 4 , " fo r  every p a i r  o f  columns o f the  f a c to r  m a tr ix , a la rg e  p ro 

p o r tio n  o f th e  v a r ia b le s  should have v an ish in g  e n t r ie s  in  both  columns 

when th e re  a re  fo u r o r more f a c to r s ,"  d id  no t apply in  th i s  case  because 

only  th re e  common fa c to r s  were e x tra c te d .  Rule 5 , which s ta te d  th a t  a 

sm all number o f v a r ia b le s  w ith  nonvanish ing  e n tr ie s  in  bo th  columns 

should e x i s t ,  was com plied w ith . Again, TGPA does n o t comply w ith  th i s  

r u le ,  w ith  .3 4 , .31 , and .82 re p o r te d  fo r  th e  th re e  columns. The only 

o th e r v a r ia b le ,  ACT M athem atics th a t  does n o t meet t h i s  req u irem en t, 

re p o rte d  .6 2 , .1 2 , and .41 fo r  th e  th re e  columns. Thus, th e  f a c to r  

a n a ly s is  does n o t com pletely  meet th e  c r i t e r i a  fo r  sim ple s t ru c tu re  s e t  

fo r th  by T hurstone , b u t th e  p a t te rn  i s  a  reaso n ab le  approxim ation of 

sim ple s t r u c tu r e .

The f a c to r  a n a ly s is  fo r  th e  fem ales i s  p re sen ted  in  Table XIX 

and th e  f a c to r  a n a ly s is  fo r  the  m ales in  Table XX. I t  w i l l  be n o ticed  

th a t  when th e  th re e  f a c to r  an a ly ses  fo r  th e  combined group, fem ales, and 

males a re  compared, th ey  a re  alm ost id e n t i c a l .  A ll th re e  f a c to r  analy ses 

reasonab ly  approxim ate th e  ru le s  s e t  fo r th  by T hurstone.
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TABLE XIX 

ROTATED FACTOR MATRIX FOR FEMALES

V ariab le F ac to r A F ac to r B F a c to r C h2

TGPA 0.380 -0.339 -0.785 0.876

TGPV -0.264 0.780 0.314 0.776

MGPA 0.226 -0.201 -0.820 0.764

MGPV 0.020 0.783 0.177 0.645

HGPA 0.165 -0.259 -0.826 0.776

HGPV -0.092 0.813 0.095 0.679

OTIS 0.753 -0.106 -0.347 0.698

ACTg 0.823 -0.077 -0.185 0.717

0.533 0.020 -0.558 0.596

ACTss 0.841 -0.214 -0.105 0.764

AĜ Ng 0.841 -0.036 -0.168 0.736

AĜ COM 0.934 -0.093 -0.308 0.977

4.115 2.178 2.710 T o ta l = 9.004

Percentage 45.71% 24.19% 30.10%
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TABLE XX 

FACTOR MATRIX FOR MALES

V ariab le F ac to r A F ac to r B F ac to r C h2

TGPA 0.191 0.869 -0.147 0.813

TGPV 0.023 -0.249 0.857 0.797

MGPA -0.054 0.919 -0.106 0.859

MGPV 0.216 -0.155 0.892 0.866

HGPA 0.032 0.904 -0.205 0.860

HGPV 0.245 -0.100 0.908 0.894

OTIS 0.696 0.128 0.338 0.615

ACT^ 0.805 0.056 0.061 0.654

ACT
M 0.710 0.164 0.166 0.559

“ " ss  : 0.761 -0.003 0.136
1

0.597

0.907 -0.113 -0.005 0.835

ACT
COM 0.985 0.019 0.097 0.980

Percentage

4.156

44.53%

2.573

27.58%

2.603 T o ta l 

27.89% 7

= 9.332



CHAPTER V

SUMMARY, CONCLUSIONS, AND IMPLICATIONS 

Summary

The purpose o f th i s  study was to  in v e s t ig a te  th e  grade p o in t 

average , a common c r i t e r io n  o f academic su cc e ss , as an ;Lndex to  academic 

achievem ent a t  th e  c o lle g e  le v e l .  P revious in v e s t ig a to r s  have p o in ted  to  

the  f a c t  th a t  th e  o v e r - a l l  grade p o in t av erag e , as employed p re s e n tly  by 

most sch o o ls , does n o t serve  as an adequate c r i t e r io n  measure of c o lleg e  

academic perform ance. Too many u n co n tro lled  e r ro r  v a rian ce s  and unknown 

components e n te r  th e  p ic tu re  when using  th e  o v e r - a l l  grade p o in t average 

as th e  re p re s e n ta t iv e  s c o re , or prim ary c r i t e r io n ,  o f the  s tu d e n t 's  

academic perform ance.

I t  was p roposed , fo llow ing  a  w idely  ap p lied  th e o re t ic a l  model, 

th a t  the  grade p o in t av erag e , a m easure o f c e n tr a l  tendency, and th e  grade 

p o in t v a r ia n c e , a measure o f v a r i a b i l i t y ,  should serve  as a more com plete 

index to  s tu d en t academic perform ance. For th i s  model to  be a p p lic a b le  

the  mean, the  grade p o in t average , and the  v a r i a b i l i t y ,  the  grade p o in t 

v a r ia n c e , must be independent. O therw ise, th e  a d d itio n  o f GPV to  GPA 

would n o t add s ig n i f ic a n t ly  to  the  r e la t io n s h ip  between p re d ic to r  v a r i 

ab le s  and c r i t e r io n  m easures.

I t  was f u r th e r  hypothesized  th a t  th e  grade p o in t average in  th e

83
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m ajor f i e ld  o f in te r e s t  and th e  a rea  o f g r e a te s t  c o n c e n tra tio n  o f sem ester 

hours would serve as b e t t e r  in d ic a to rs  o f  th e  s tu d e n t 's  work. By d e v e l

oping a c l a s s i f i c a t io n  o f  course  a rea  o r d i s c ip l in e s ,  th e  su b je c t a reas  

in  which the  s tu d en t e n ro l ls  were made more com parable. One o f the  

problems involved in  th e  use o f the  o v e r - a l l  grade p o in t average i s . t h a t  

o f co m p arab ility  acro ss  d is c ip l in e  l in e s .  S tuden ts w i l l  perform  b e t t e r  

in  some a re a s ,  supposedly in  h is  major f i e ld  o f i n t e r e s t ,  than  he w i l l  

in  o th e rs .  When a sse ss in g  h is  academic perform ance, a  more a cc u ra te  

d e s c r ip t io n  can be ob ta ined  by r e s t r i c t i n g  a t te n t io n  to  those  a re a s  most 

a p p lic a b le  to  h is  fu tu re  work and ig n o rin g  th o se  a n c i l la r y  cou rses which 

have no r e a l  b earin g  on h is  fu tu re  work. The grade p o in t average and 

grade p o in t v a rian ce  in  th e  m ajor f i e ld  o f  in t e r e s t  and in  th e  a re a  o f 

the  g r e a te s t  number o f hours as c r i t e r io n  m easures o f academic p e r f o r 

mance were co nsidered .

The u sual p re d ic to rs  o f  c o lle g e  academic success  in c lu d e  some 

measure o f a b i l i t y  o r a p t i tu d e ,  such as th e  ACT o r SAT, and th e  s tu d e n t’s 

high school academic re c o rd , o r  some measure o f  in te l l ig e n c e ,  such as the 

O tis  o r o th e r in te l l ig e n c e  t e s t .  For th e  purposes o f th i s  s tu d y , th e  ACT 

and the  O tis  were chosen as th e  p re d ic to r s  o f academic perform ance. They 

were considered  s e p a ra te ly  and then to g e th e r in  a m u ltip le  c o r r e la t io n  

d esig n .

There were 222 s tu d e n ts ,  a l l  e n ro lle d  in  Education 120 fo r  th e  

sp rin g  sem ester, 1968-1969, included  in  the  s tu d y . Scores on th e  ACT 

and th e  O tis  M ental A b il i ty  T est were secured  fo r  each o f  them and th e i r  

c o lleg e  t r a n s c r ip ts  analyzed fo r  e s tim a te s  o f TGPA, TGPV, MGPA, MGPV,

HGPA, and HGPV. A s e r ie s  o f P earson ian  c o e f f ic ie n ts  o f c o r r e la t io n  were
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computed between each o f th e se  c r i t e r io n  m easures and th e  p re d ic to r  

v a r ia b le s ,  O tis  and th e  ACT, in  an e f f o r t  to  determ ine the  s tre n g th  o f 

th e  r e la t io n s h ip  th a t  e x is te d  between them. To f u r th e r  exp lo re  the  

r e la t io n s h ip  e x is t in g  between the p re d ic to r  v a r ia b le s  and the c r i t e r io n  

m easures, m u ltip le  c o e f f ic ie n ts  o f c o r r e la t io n  were computed, f i r s t ,  

using  the  O tis  and ACT, and then  u s in g  GPA and GPV in  th e  th re e  c a te 

g o r ie s . F in a l ly ,  th re e  f a c to r s  were e x tra c te d  through a f a c to r  a n a ly s is  

of th e  d a ta .

Conclusions

From th e  r e s u l t s  o f th i s  s tu d y , th e  fo llow ing  co n clu sio n s  were

reached:

1. The in te r c o r r e la t io n s  computed between th e  p re d ic to r  v a r i 

a b le s , O tis  and the  ACT, and th e  c r i t e r i o n  m easures, TGPA, TGPV, MGPA, 

MGPV, HGPA, and HGPV in d ic a te d  th a t  the  grade p o in t averages and v a rian ces  

in  the  m ajor a re a  and th e  a re a  o f g r e a te s t  number o f  sem ester hours d id  

n o t e x h ib it  a s tro n g e r  r e la t io n s h ip  w ith  the  p re d ic to r  v a r ia b le s  than

th e  grade p o in t average and v a ria n ce  in  th e  t o t a l  course  work. No t e s t s  

o f s ig n if ic a n c e  were computed s in ce  th e  change in  m agnitude occurred  in  

the  o p p o site  d i r e c t io n  o f th a t  h y p o th esized .

2. When comparing th e  r e s u l t s  o f  th e  c o e f f ic ie n ts  o f c o r re la t io n  

fo r  the  p re d ic to r  v a r ia b le s  and the  c r i t e r io n  measures between th e  males 

and fem ales, u s in g  F i s h e r 's  Z tra n sfo rm a tio n  fo r  u n c o rre la te d  d a ta ,  the  

fem ales e x h ib ite d  s ig n i f ic a n t ly  s tro n g e r  r e la t io n s h ip s  than th e  males 

w ith  reg ard  to  grade p o in t average fo r  th e  th re e  c a te g o r ie s .  Grade 

p o in t v a ria n ce  and th e  O tis  and ACT Composite (MGPV and HGPV) ex h ib ited

a s tro n g e r r e la t io n s h ip  fo r  th e  m ales than  th e  fem ales.
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3 . No s ig n i f ic a n t  in c re a se  fo r  th e  combined group occurred  from 

the  z e ro -o rd e r  c o r r e la t io n s  o f th e  p re d ic to r  v a r ia b le s  and c r i t e r io n  

m easures to  th e  m u ltip le  c o r r e la t io n s ,  in v o lv in g  the  O tis  and ACT Com

p o s ite  w ith  th e  c r i t e r io n  m easures. Extrem ely la rg e  s tan d ard  e r ro rs  

occurred  fo r th e  m u ltip le  c o r r e la t io n s  so th a t  they  could  no t be used 

e f f e c t iv e ly .

4 . No s ig n i f ic a n t  in c re a se s  occurred  fo r  th e  comibined group 

from the  z e ro -o rd e r  c o r r e la t io n s  between the  p re d ic to r  v a r ia b le s  and 

c r i t e r io n  m easures to  th e  m u ltip le  c o r r e la t io n s ,  u t i l i z i n g  GPV w ith  GPA. 

There were no s ig n i f ic a n t  in c re a se s  from th e  z e ro -o rd e r  c o r re la t io n s  and 

the  m u ltip le  c o r r e la t io n s ,  using  GPA and GPV, fo r  fem ales.

5 . The a d d itio n  o f GPV to  GPA in  th e  m u ltip le  c o r r e la t io n  fo r  

males r e s u lte d  in  a s ig n i f ic a n t  in c re a se  in  the  r e la t io n s h ip  between 

p re d ic to r  v a r ia b le s  and c r i t e r i o n  m easures from the  z e ro -o rd e r  c o r r e 

la t io n s  fo r  th e  p re d ic to r  v a r ia b le s  and c r i t e r io n  m easures fo r th e  m ales. 

Even though t h i s  s ig n i f ic a n t  in c re a se  occurred  fo r  m ales, i t  d id  no t 

su rpass  the  z e ro -o rd e r  c o r r e la t io n s  found fo r  fem ales.

Im p lica tio n s

I t  has been shown, through th e  fa c to r  a n a ly s is ,  th a t  th re e  

r e l a t iv e ly  c le a r  f a c to r s - - t h a t  o f a b i l i t y  as  measured by t e s t  s co re s , 

achievem ent as measured by te a c h e rs ' g rad es , and v a r i a b i l i t y  o f s tu d en t 

perform ance as measured by te a c h e r s ' g ra d e s—are  o p e ra tin g  w ith in  th e  

s t ru c tu re  o f s tu d en t academic perform ance. S tudent a b i l i t y  as r e f le c te d  

by t e s t  s c o re s , such as th e  ACT or O tis ,  has been employed q u ite  o f te n  

in  an e f f o r t  to  p re d ic t  fu tu re  academic perform ance as r e f le c te d  by



87

grades. As has been In d ica ted  by th e  fa c to r  a n a ly s is ,  th i s  procedure 

prov ides an incom plete d e s c r ip tio n  o f the  s tu d e n t 's  work. S tudent p e r 

formance v a r i a b i l i t y  occupies an im portan t p lace  in  th a t  d e s c r ip t io n .

Many in v e s t ig a to r s  have become g re a t ly  concerned , no t w ith  the 

p re d ic to r  v a r ia b le s  as such , b u t w ith  the  c r i t e r io n  measures o f academic 

p e rfo rm an c e --te ac h e rs ' g rad es, as rep re sen ted  by the  grade p o in t average. 

I t  i s  tru e  th a t  i f  th e re  were one sco re  to  be chosen as re p re se n ta tiv e  

of the  s tu d e n t 's  perform ance, the  grade p o in t average would be b e s t  fo r 

th a t  s c o re , on the  average . However, th a t  " b e s t guess" f lu c tu a te s ,  more 

or l e s s ,  depending upon th e  extreme grades th a t  the  s tu d e n t might re c e iv e  

in  some o f h is  co u rses . For th i s  re a so n , the  o v e r - a l l  grade p o in t a v e r 

age has been h ig h ly  c r i t i c i z e d .

I t  has been suggested  th a t  th e  th e o re t ic a l  model proposed e a r l i e r  

be ap p lied  to  the  d e s c r ip tio n  o f s tu d en t academic perform ance in  c o lle g e . 

I t  has fu r th e r  been proposed th a t  n o t only  th e  f i r s t  moment o f the  d i s 

t r ib u t io n ,  th e  grade p o in t average , be used to  d e sc r ib e  th e  s tu d e n t 's  

work, b u t a lso  the  second moment o f th e  d i s t r ib u t io n ,  th e  v a r i a b i l i t y  of 

h is  work. In  o rder fo r  t h i s  to  be done, however, the  mean, the  grade 

p o in t av erag e , and the v a r i a b i l i t y ,  th e  grade p o in t variance., must be 

independent. Such has been shown n o t to  be th e  c a s e - - a t  l e a s t ,  when 

co n sid erin g  the  combined group and the  fem ales in  th is  sam ple. A high 

in te r c o r r e la t io n  e x is te d  between TGPA-TGPV fo r  th e  combined group. No 

in c rease  in  p re d ic tio n  occurred  fo r  fem ales by adding GPV to  GPA. Lower 

in te rc o r re la t io n s  e x is te d  fo r  GPA-GPV fo r  males than fo r  fem ales. This 

may ex p la in  why the  in c re a se  in  p re d ic tio n  fo r  m ales, u s in g  GPA-GPV, 

w hile  no In c rease  occurred fo r  fem ales. By s e p a ra tin g  the  male and female
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d is t r ib u t io n s  fo r  a n a ly s is ,  the  v a r i a b i l i t y  in  the  males* grades could be 

allow ed to  g ive a more com plete d e s c r ip t io n  o f male academic perform ance. 

Female academic perform ance i s  le s s  v a r ia b le  than th a t  o f male perform ance 

and th e re fo re  v a r i a b i l i t y  does n o t add to  th e  d e sc r ip tio n  of th e i r  a c a 

demic a b i l i t y .

B e tte r  p re d ic tio n  from the  O tis  and the ACT would r e s u l t ,  i t  was 

hypothesized  in  th i s  s tu d y , by moving from TGPA as a c r i t e r io n  measure o f 

academic perform ance to  MGPA or HGPA. The r e s u l t s  o f th i s  in v e s t ig a t io n  

in d ic a te d  th a t  t h i s ,  in  f a c t ,  does no t happen. One o f  the  o u ts tan d in g  

p a t te rn s  throughout a l l  th e  P earson ian  c o r r e la t io n  c o e f f ic ie n ts  computed 

was the  p e r s is te n t  d ecrease  in  th e  r e la t io n s h ip  between the  p re d ic to r  

v a r ia b le s  and th e  c r i t e r io n  m easures as the  change from TGPA to  MGPA and 

HGPA o ccu rred . This may have been a fu n c tio n  o f N d ecreasin g  in  each 

c ase . As N d e c re a se s , th e  s t a t i s t i c  mean becomes le s s  e f f i c i e n t  as an 

unbiased e s tim a te  o f th e  p o p u la tio n  mean. Fewer hours were accumulated 

in  the  major f i e ld  than in  th e  s tu d e n t 's  e n t i r e  course work. I t  could 

have been th a t  the  a n c i l la r y  courses were n o t ex traneous to  the  s tu d e n t 's  

program. When they  were removed from th e  c l a s s i f i c a t io n  of academic 

a re a s ,  d ecreases in  th e  r e la t io n s h ip s  between v a r ia b le s  may have occu rred . 

When the  grade p o in t averages and grade p o in t v a rian ces  were compared in  

the  th re e  c a te g o r ie s ,  no s t a t i s t i c a l  d if f e re n c e s  could be found, fu r th e r  

suggesting  th a t  s ig n i f ic a n t ly  s tro n g e r  r e la t io n s h ip s  would n o t e x is t  

between the p re d ic to r  v a r ia b le s  and TGPA, MGPA, or HGPA and TGPV, MGPV, 

o r HGPV.

S ig n if ic a n tly  s tro n g e r r e la t io n s h ip s  d id  e x is t  between th e  p r e 

d ic to r  v a r ia b le s  and the  c r i t e r io n  m easures fo r  the  fem ales than fo r  th e
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males even when GPV provided  an in c re a se  fo r  m ales in  th e  r e la t io n s h ip  

between p re d ic to r  v a r ia b le s  and th e  c r i t e r io n  m easures. A lthough the 

males scored h ig h e r on th e  p re d ic to r  v a r ia b le s  than th e  fem ales, the  

fem ales possessed  h ig h e r c r i t e r io n  sco res  and were more p re d ic ta b le  w ith  

re fe re n c e  to  th e i r  fu tu re  academic work. The use o f perform ance v a r i 

a b i l i t y  can serve  as an a d d it io n a l  u se fu l index to  th e  academic p e r f o r 

mance of m ales.

Recommendations fo r  F u rth e r  R esearch 

There i s  a need fo r  fu r th e r  e x p lo ra tio n  o f the  c r i t e r io n  m easures 

o f academic perform ance a t  th e  c o lle g e  le v e l  and t h e i r  underly ing  

assum ptions. A c r i t e r io n  measure o th e r  than  grade p o in t average needs 

to  be considered  because o f  the  lack  o f e f f ic ie n c y  in  ex p la in in g  the  

v a r i a b i l i t y  in  academic perform ance.

The c la s s i f i c a t io n s  o f academic a reas  should be re-exam ined in  

th e  l ig h t  o f e f f ic ie n c y  in  term s o f the  te ach e r c e r t i f i c a t i o n  program 

and p o ss ib ly  re c a te g o riz e d  in to  d i f f e r e n t  a re a s  o f c o n c e n tra tio n . 

A n c illa ry  c o u rse s , which were removed b e fo re  th e  an a ly ses  were made, 

m ight have c o n trib u te d  to  th e  r e la t io n s h ip  between th e  v a r ia b le s  and 

th e re fo re  should be co n sid e red .

As th e  su b je c ts  in  the  study  were r e p re s e n ta t iv e  only o f those 

s tu d en ts  who had been adm itted  to  th e  te a c h e r  c e r t i f i c a t i o n  program, a 

s im ila r  in v e s t ig a tio n  should  be conducted u s in g  a  sample re p re se n ta tiv e  

o f o th e r  c o lle g e s  and in te r - c o l le g e  m ajors w ith in  th e  u n iv e r s i ty .

Measures can be o b ta ined  fo r  d i f f e r e n t  a b i l i t y  le v e l  s tu d e n ts .

The q u estio n  o f w hether b e t t e r  p re d ic t io n  fo r  th e  v a rio u s  le v e ls  w i l l  

occur by adding a  measure o f  v a r i a b i l i t y  needs to  be in v e s t ig a te d .



90

There i s  some r e la t io n s h ip  e x is t in g  between th e  s tu d e n t 's  grade 

p o in t average and g rade  p o in t  v a r ia n c e . The s ig n i f ic a n t  n e g a tiv e  c o r r e 

la t io n s  in d ic a te  th a t  as the  grade p o in t average in c re a s e s , th e  grade 

p o in t v a ria n ce  d e c re a se s . The p a tte rn s  o f v a r i a b i l i t y  among h igh  a b i l i t y  

and low ach iev in g  s tu d e n ts  needs to  be f u r th e r  analyzed in  r e la t io n  to  

th e  s tu d e n t 's  p a t te rn s  o f  academic fu n c tio n in g . The s ig n i f ic a n t  n eg a tiv e  

c o r re la t io n s  between th e  m easure o f c e n tr a l  tendency and measure o f  

v a rian ce  in d ic a te s  th a t  th ey  a re  n o t independent. This may be th e  r e s u l t  

o f the  s tu d e n t 's  m an ip u la tio n  in  an e f f o r t  to  ga in  c o n tro l o f h is  a c a 

demic program. I t  may be caused by a d m in is tra tiv e  p o lic y  o r by a re a c tio n  

o f  the  f a c u l ty  toward what they  co n sid er to  be an u n s a t is fa c to ry  e v a lu a 

t io n  p ro c e ss . This la ck  o f independence between GPA and GPV needs to  be 

in v e s t ig a te d  in  view  o f th e se  p o ss ib le  cau ses.

The v a r i a b i l i t y  o f  male academic perform ance in  r e l a t io n  to  the  

p re d ic t iv e  in s tru m en ts  u t i l i z e d  in  th e  s tu d y , provided th e  groundwork 

fo r  f u r th e r  in v e s t ig a t io n  in to  th e  sex -lin k ed  d if fe re n c e s  involved in  

academic perform ance. The p a t te rn s  o f perform ance fo r  m ales as compared 

to  those fo r  fem ales as they  pursue th e i r  academic c a re e r  should be 

fu r th e r  ex p lo red . The r e la t io n s h ip  between th e  v a r i a b i l i t y  o f p e r f o r 

mance and th e  c e n tr a l  tendency o f perform ance should be f u r th e r  i n v e s t i 

gated  fo r  m ales and fem a les .
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