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CHAPTER I

BACKGROUND AND INTRODUCTION

The o p e n -d o o r a d m is s io n s  p o l i c y  a d o p te d  by th e  V i r g in i a  S ta t e  

B oard f o r  Community C o lle g e s  p e rm i ts  any  p e rs o n  to  e n t e r  a  com m unity 

c o l l e g e  who h o ld s  a  h ig h  sc h o o l d ip lo m a , o r  th e  e q u i v a l e n t ,  o r  i s  

e ig h te e n  y e a r s  o f  age and  can  b e n e f i t  from  a p rog ram  o f  i n s t r u c t i o n .

T h is  p o l i c y  p la c e d  a trem en d o u s r e s p o n s i b i l i t y  upon c o l l e g e  p e r s o n n e l  

s in c e  i t s  im p le m e n ta t io n  r e s u l t e d  in  th e  a c c e p ta n c e  o f  num erous s tu d e n t s  

who w ere  ju d g e d  to  b e  a c a d e m ic a l ly  d e f i c i e n t .  A s p e c i a l  b u rd en  was 

p la c e d  upon th e  c o l l e g e s '  g u id a n c e  and a d v ise m e n t s e r v i c e s .  C o u n se lo rs  

and f a c u l t y  a d v i s o r s  w ere  fo r c e d  to  make ju d g em en ts  a s  to  th e  p ro p e r  

c o u r s e s  o r  c u r r ic u lu m  to  w hich th e  s tu d e n t  sh o u ld  be  a s s ig n e d .  W hile 

s ta n d a r d iz e d  t e s t s  and r e c o r d s  w ere  a v a i l a b l e  to  a s s i s t  c o u n s e lo r s  and 

a d v i s o r s , l o c a l l y  d ev e lo p e d  s ta n d a r d s  and  c r i t e r i a  w ould h av e  been  m ore 

h e l p f u l  and m ore r e l i a b l e . W herein h ig h  s c h o o l p e rfo rm a n c e  was u s e f u l  in  

p r e d i c t i n g  c o l l e g e  p e r fo rm a n c e , s t u d i e s  had  shown t h a t  t e s t  s c o r e s  made 

a s t r o n g e r  c o n t r i b u t i o n  f o r  o ld e r  th a n  y o u n g er s t u d e n t s .  I n  one s tu d y ,  

i t  h ad  b een  shown t h a t  th e  h ig h  s c h o o l a v e ra g e s  d id  n o t  p r e d i c t  a s  

c o n s i s t e n t l y  f o r  b la c k s  a s  i t  d id  f o r  w h ite s  (Thomas & S ta n l e y ,  1 9 6 9 ) .

T h is  s tu d y  was d e s ig n e d  to  a s s e s s  th e  p r e d i c t a b i l i t y  o f  s tu d e n t  s u c c e s s  

in  c o l le g e  fre sh m an  b io lo g y .

Thomas N e lso n  Community C o lle g e  was c r e a te d  in  1966 by th e  

l e g i s l a t u r e  o f  V i r g in i a  a s  a p a r t  o f  th e  V i r g in i a  Community C o lle g e  System . 

The c o l l e g e  opened  i t s  d o o rs  in  1968 w ith  an e n ro l lm e n t  o f  1200 s t u d e n t s .



By 1974 t h i s  e n ro l lm e n t  had  in c r e a s e d  to  o v e r  3400 ( I n s t i t u t i o n a l  S e l f -  

S tu d y , 1 9 7 4 ) .

The c o l l e g e  o f f e r e d  tw o -y e a r  p ro g ram s in  o c c u p a t io n a l - t e c h n ic a l  

a r e a s ,  u n i v e r s i t y  p a r a l l e l  a r e a s ,  and v o c a t io n a l - d ip lo m a  a r e a s .  In  

a d d i t i o n  a  b ro a d  d e v e lo p m e n ta l program  was o f f e r e d  f o r  th o s e  s tu d e n t s  

who w ere  n o t  deemed re a d y  to  e n t e r  a  r e g u l a r  p rog ram  o r c u r r ic u lu m  

(TNCC B u l l e t i n ,  1 9 7 3 -7 4 ) .

The p o l i c y  o f  th e  V i r g in i a  Community C o lle g e  sy stem  m andated  

t h a t  "open  a d m is s io n "  b e  p r a c t i c e d  w i th in  e a c h  c o l l e g e  th ro u g h o u t th e  

s t a t e .  D u rin g  th e  p e r io d  1968 to  1 9 7 0 , s tu d e n t s  e n t e r in g  Thomas N elso n  

Community C o lle g e  w ere r e q u i r e d  to  ta k e  th e  A m erican C o lle g e  T e s t in g  

s e r i e s .  T hese  s c o r e s ,  a lo n g  w ith  h ig h  sc h o o l g ra d e s  and h ig h  sc h o o l SCAT 

and STEP s c o r e s ,  w ere u sed  to  p la c e  th e  s tu d e n t  i n t o  th e  v a r io u s  p ro g ram s 

D u rin g  th e  p e r io d  1970 to  1 9 7 3 , th e  C o m p ara tiv e  G uidance and P lacem en t 

t e s t s  w ere  a d m in is te re d  to  e n t e r i n g  s tu d e n t s  (TNCC A nnual R e p o r t ,  1 9 7 2 -7 3 ) .

The t y p i c a l  Thomas N e lso n  s tu d e n t  f i t t e d  th e  p a t t e r n  t h a t  h ad  

been  d e s c r ib e d  by  r e s e a r c h e r s  in  t h a t  f i e l d  (C ro s s ,  1 9 6 8 ) . He te n d e d  to  

b e  s l i g h t l y  o l d e r ,  h ad  b een  o u t o f  s c h o o l f o r  a few  y e a r s  and w orked 

f u l l - t i m e  o r  e i t h e r  p a r t - t i m e .  The s tu d e n t  body was 65% m ale  and 

a p p ro x im a te ly  20% w ere  o f  m in o r i ty  r a c e s  (TNCC A nnual R e p o r t ,  1 9 7 2 -7 3 ) .

The Thomas N elson  Community C o lle g e  b io lo g y  p rogram  in c lu d e d  th e  

c o u r s e s  G en e ra l B io lo g y , Anatomy and P h y s io lo g y ,  M ic ro b io lo g y ,  I n t r o ­

d u c to ry  G e n e t ic s ,  and C o n s e rv a tio n  o f  N a tu r a l  R e s o u rc e s .  The g e n e ra l  

b io lo g y  c o u rs e  was p r e s e n te d  in  t h r e e  o n e - q u a r te r  p e r io d s  o f  te n  weeks 

e a c h .  The c o u rs e  r e q u i r e d  a t te n d a n c e  a t  t h r e e  h o u rs  o f  l e c t u r e  and th r e e  

h o u rs  o f  l a b o r a to r y  p e r  w eek . A t o t a l  o f  f o u r  q u a r te r - h o u r s  o f  c r e d i t  was 

g iv e n  f o r  th e  s u c c e s s f u l  c o m p le tio n  o f  e a c h  q u a r t e r .  G e n e ra l B io lo g y  was



4
u s u a l l y  ta k e n  b y  a l l  s c ie n c e  m a jo rs  and a  l a r g e  num ber o f  o th e r  m a jo rs  

i n  u n i v e r s i t y - p a r a l l e l  p ro g ra m s .

S in c e  th e  f i r s t  e n t r a n c e  r e q u ir e m e n ts  w ere  i n s t i t u t e d  f o r  

A m erican  h ig h e r  e d u c a t io n ,  a c o n t in u in g  d e b a te  h a s  ra g e d  o v er w hat 

c o n s t i t u t e s  a sound c u r r ic u lu m  f o r  e d u c a t io n .  A seco n d  d e b a te  h a s  

c e n te r e d  a ro u n d  w hat c o n s t i t u t e s  sound a d m is s io n  s ta n d a r d s .  I t  i s  b e ­

l i e v e d  t h a t  th e  p ro p e r  b le n d  o f  a d m is s io n  s ta n d a r d s  w ith  c u r r ic u lu m  r e ­

q u ire m e n ts  w ould m ax im ize  a c h ie v e m e n t.

T h e re  a r e  th o s e  who a d v o c a te  a  r i g o r o u s  s e l e c t i o n  p r o c e s s  f o r  

a d m is s io n  to  c o l l e g e .  On th e  o th e r  h a n d , t h e r e  a r e  th o s e  who a d v o c a te  

th e  im p le m e n ta tio n  o f  a p o l i c y  t h a t  anyone who can b e n e f i t  from  th e  

c o l l e g e  e x p e r ie n c e  sh o u ld  be a llo w e d  to  e n t e r .  I n  e i t h e r  c a s e ,  an 

i n s t i t u t i o n  i s  o b l ig a te d  to  a id  th e  s tu d e n t  in  h i s  s e l e c t i o n  o f  a  

c u r r ic u lu m  and c o u rs e s  (C o le y , 1 9 7 3 , p .  6 1 3 ) .  To p e rfo rm  such  a  t a s k  

r e q u i r e s  t h a t  m ethods o f  m e a su rin g  in d i v id u a l  p o t e n t i a l  f o r  c o l l e g e  work 

be  made a v a i l a b l e  to  th e  s tu d e n t .  T h is  w ould  s u g g e s t  t h a t  in fo rm a t io n  

d e r iv e d  from  p r e d i c t i o n  s tu d i e s  can  en h a n c e  th e  p u rp o se  o f  i n s t r u c t i o n  by 

re d u c in g  th e  e le m e n t o f  ch ance  o f  p o s s i b l e  f a i l u r e  i n  g u id in g  s tu d e n t s  

tow ard  academ ic  s u c c e s s .  The p u rp o se  o f  acad em ic  p r e d i c t i o n ,  t h e r e f o r e ,  

i s  to  p r e v e n t  g r o s s  e r r o r s  and to  c u r t a i l  w a s te d  e f f o r t s ,  so  t h a t  r e a l  

e d u c a t io n a l  c h a l le n g e s  can  be o f f e r e d  and m a s te re d  (Bloom & P e te r s  1961 , 

p . 7 ) .

The P u rp o se  o f  th e  S tudy

S ta te m e n t o f  th e  P u rp o se

The m a jo r  p u rp o se  in  t h i s  s tu d y  w as t h a t  o f d e te rm in in g  th e  

r e l a t i o n s h i p  o f  s e l e c t e d  v a r i a b l e s  t o  a c h ie v e m e n t, a s  m easu red  b y  g ra d e



p p i n t  a v e ra g e ,  in  g e n e r a l  b io lo g y  a t  Thomas N e lso n  Community C o lle g e .

A se c o n d a ry  p u rp o se  was t h a t  o f  d e te rm in in g  th e  r e l a t i v e  u s e f u ln e s s  o f  

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

C o m p ara tiv e  G uidance and P la c e m e n t T e s t  (CGP), and v e r b a l  and  q u a n t i t a t i v e  

s c o r e s  o f  th e  C o o p e ra tiv e  S choo l and C o lle g e  A b i l i t y  T e s ts  (SCAT) in  

p r e d i c t i n g  a c h ie v e m e n t in  g e n e ra l  b io lo g y .

The s p e c i f i c  q u e s t io n s  t h a t  w ere  to  be  answ ered  w ere :

1 . To w hat e x t e n t  d id  h ig h  sc h o o l g ra d e  p o in t  a v e r a g e s ;  v e r b a l

a b i l i t y ,  m a th e m a tic a l a b i l i t y ,  m o t iv a t io n  and b io lo g y  

i n t e r e s t  s c o r e s ,  a s  m easu red  by  CGP; and SCAT v e r b a l  and 

q u a n t i t a t i v e  s c o r e s  c o r r e l a t e  w ith  th e  b io lo g y  g ra d e  p o in t  

a v e ra g e ?

2 . To w hat e x t e n t  d id  eac h  f a c t o r  c o r r e l a t e  w ith  th e  o th e rs ?

3 .  What l i n e a r  c o m b in a tio n  o f  th e  in d e p e n d e n t f a c t o r s  would

p ro d u c e  a  u s e f u l  p r e d i c t i o n  e q u a tio n ?

A ssum ption

The m a jo r  a ssu m p tio n  in  t h i s  s tu d y  was t h a t  a h ig h  c o r r e l a t i o n  

v a lu e  (a  l a r g e  " r "  v a lu e )  w ould i n d i c a t e  t h a t  a f a c t o r  w ould b e  u s e f u l  

in  p r e d i c t i n g  th e  b io lo g y  g ra d e  p o in t  a v e ra g e .  G u i l fo rd  (1 9 6 5 , p .  379) 

h ad  shown t h a t  a r a n g e  o f  " r "  v a lu e s  from  0 .3  to  0 .8  p ro d u ced  e f f i c i e n c y  

i n d i c i e s  r a n g in g  from  5% to  40% in  f o r e c a s t i n g  th e  c o r r e c t  p r e d i c t i o n  o f  

th e  d e p en d e n t v a r i a b l e .  T h is  m eant t h a t  p r e d i c t i o n  e r r o r s  w ould b e  5% to  

40% l e s s  (d e p e n d in g  upon th e  " r "  v a lu e )  th a n  th e y  w ould h av e  b een  w ith o u t 

th e  know ledge o f  th e  p r e d i c t o r  v a r i a b l e .

The H y p o th eses

The h y p o th e s e s  in  th e  p r e s e n t  s tu d y  w ere s u p p o r te d  by  r e s e a r c h  o f
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p r e v io u s  i n v e s t i g a t o r s  whose work a l s o  s u g g e s te d  th e  p ro c e d u re s  and 

m e th o d s  used i n  t h i s  s tu d y .  A f te r  a th o ro u g h  re v ie w  o f  th e  l i t e r a t u r e ,  

s e v e r a l  t h e o r e t i c a l  r e l a t i o n s h i p s  seem ed a p p a re n t  an d  su g g e s te d  a b a s i s  

f o r  s o lv in g  th e  p ro b lem s s t a t e d  a b o v e . G e n e ra l ly ,  e a c h  o f  th e  in d e p e n d e n t 

v a r i a b l e s  was assum ed to  h av e  h ad  a s i g n i f i c a n t  and  p o s i t i v e  im p ac t on 

a c h ie v e m e n t i n  g e n e r a l  b io lo g y .

As i t  w i l l  b e  shown in  c h a p te r  tw o , s t u d i e s  o f  M cK elpin (1 9 6 5 ) ,  

J e n k in s  (1 9 6 6 ) ,  and  o th e r s  s u p p o r te d  th e  c o n te n t io n  o f  Bloom and P e t e r s  

(1 9 6 1 )  t h a t  a  c o m b in a tio n  o f h ig h  s c h o o l g ra d e s  and  a p t i t u d e  t e s t  s c o r e s  

w o u ld  p ro v id e  a b e t t e r  m eans o f  p r e d i c t i n g  c o l l e g e  a c h ie v e m e n t th a n  th e  

u s e  o f  th e s e  v a r i a b l e s  i n d i v i d u a l l y .  Edwards (1972) h a d  found  t h a t  CGP 

t e s t  s c o re s  s e rv e d  a s  u s e f u l  c r i t e r i a  f o r  p r e d i c t i n g  s u c c e s s  in  r e m e d ia l  

m a th e m a tic s  i n  th e  com m unity c o l l e g e . SCAT v a r i a b l e s  w ere  found to  b e  

p r e d i c t i v e  f o r  c o l l e g e  ach iev em en t in  g e n e ra l  by  S c o t t  (1 9 6 6 ) .  The 

e f f e c t s  o f m o t iv a t io n  and  a s p i r a t i o n  h ad  been  s tu d i e d ,  r e s p e c t i v e l y ,  b y  

P em b erto n  (1 9 6 3 ) and  W o re ll (1 9 5 9 ) ,  and a c c o rd in g  to  L av in  (1 9 6 5 , p .  7 4 ) ,  

c o n s id e r a t i o n  o f  i n t e r e s t  c a t e g o r i e s  f r e q u e n t ly  p ro d u c e d  p o s i t i v e  

c o r r e l a t i o n s .

The m a jo r  h y p o th e s is  f o r  th e  p r e s e n t  s tu d y  was t h a t  h ig h  s c h o o l 

g ra d e  p o in t  a v e r a g e ;  SCAT v e r b a l  and q u a n t i t a t i v e  s c o r e s ;  CGP v e r b a l ,  

m a th e m a t ic a l ,  b io lo g y  i n t e r e s t ,  and m o t iv a t io n  s c o re s  w ould c o r r e l a t e  

p o s i t i v e l y  w i th  g ra d e  p o in t  a v e ra g e  in  G e n e ra l B io lo g y  and th e r e f o r e  

c o u ld  be u sed  t o  p r e d i c t  a ch iev em en t in  g e n e r a l  b io lo g y .  The su b ­

h y p o th e s e s  w e re :

(1) Of th e  in d e p e n d e n t v a r i a b l e s ,  h ig h  s c h o o l g ra d e  p o in t  

a v e ra g e  w ould be  th e  m o st im p o r ta n t .

(2 ) CGP v e r b a l  s c o r e s  and CGP m a th e m a tic a l s c o r e s  would



c o r r e l a t e  h ig h ly  and r e s p e c t i v e l y  w ith  SCAT v e r b a l  and 

SCAT q u a n t i t a t i v e  s c o r e s .

(3 )  A l i n e a r  c o m b in a tio n  o f  in d e p e n d e n t v a r i a b l e s  c o u ld  be

d e v e lo p ed  i n t o  a  r e g r e s s io n  e q u a t io n  t h a t  w ould b e  u s e f u l  

i n  p r e d i c t i n g  s tu d e n t  s u c c e s s  in  g e n e r a l  b io lo g y .

D e f in i t i o n  o f  Terms

The fo llo w in g  te rm s h av e  b een  g iv e n  d e f i n i t i o n s  a c c o rd in g  to  

t h e i r  g e n e r a l  u sag e  in  th e  l i t e r a t u r e  (Good, 1973 and H opke, 1 9 6 8 ) .

A m erican C o lle g e  T e s t  (ACT)

A t e s t  a d m in is te re d  to  s tu d e n ts  upon e n t r y  t o  c o l l e g e  a t  many 

i n s t i t u t i o n s .  I t  y i e ld s  f i v e  s c o r e s :  E n g l i s h ,  s c ie n c e ,  s o c i a l  s t u d i e s ,

m a th e m a tic s , and t o t a l .

C om parative  G uidance and P lac em en t T e s t (CGP)

A c o m b in a tio n  a p t i t u d e  and a c h ie v e m e n t t e s t  used  a s  an  a i d  in  

s tu d e n t  p la c e m e n t in  th e  com m unity c o l l e g e .  I t  y i e l d s  seven  m e a su re s :  

academ ic m o t iv a t io n ,  academ ic  i n t e r e s t ,  v o c a b u la r y ,  r e a d in g ,  s e n te n c e s ,  

m a th e m a tic s  and  s p e c ia l  a b i l i t i e s .  The v o c a b u la ry  and  r e a d in g  s c o r e s  

a re  com bined to  form  a v e r b a l  a b i l i t y  s c o r e .

C o o p e ra tiv e  S choo l and C o lle g e  A b i l i t y  T e s ts  (SCAT)

A t e s t  a d m in is te re d  by  some h ig h  s c h o o ls  to  s tu d e n t s  i n  t h e i r  

ju n io r  y e a r .  T h is  t e s t  p ro d u c e s  th r e e  s c o r e s :  v e r b a l ,  m a th e m a tic s ,  and

t o t a l .

M ethods and P ro c e d u re s

D u rin g  th e  p e r io d  o f  Septem ber 1970 th ro u g h  June 1 9 7 3 , f i v e
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h u n d re d  and e ig h ty  two s tu d e n t s  h ad  co m p le te d  th e  t h r e e - q u a r t e r  seq u en ce  

i n  g e n e r a l  b io lo g y .  The m a jo r i t y  o f  th e s e  s tu d e n t s  h ad  ta k e n  th e  CGP 

t e s t  upon e n t e r in g  th e  c o l l e g e .  I n  a d d i t io n  m o st had  ta k e n  th e  SCAT 

t e s t s  d u r in g  t h e i r  ju n i o r  y e a r  o f  h ig h  s c h o o l .

A l i s t  o f  th o s e  s tu d e n t s  who h ad  co m p le ted  b o th  th e  CGP t e s t  and 

th e  t h r e e - q u a r t e r  seq u en ce  o f  g e n e r a l  b io lo g y  c o u r s e s  was p ro v id e d  by th e  

Thomas N e lso n  Com puter C e n te r .  A sam ple o f  140 s tu d e n t s  was random ly  

s e l e c t e d  from  th e  l i s t .  The d a ta  f o r  t h i s  s tu d y  w ere o b ta in e d  from  th e  

s t u d e n t s 1 f i l e s  in  th e  o f f i c e  o f  a d m is s io n  and r e c o r d s .  F o r e a c h  s tu d e n t  

i n  th e  sam ple th e  f o l lo w in g  d a t a  w ere  c o l l e c t e d :  (1 )  CGP m o t iv a t io n  

s c o r e ,  (2 ) CGP b io lo g y  i n t e r e s t  s c o r e ,  (3 )  CGP v e rb a l  s c o r e ,  (4 )  CGP 

m a th e m a tic s  s c o r e ,  (5 )  h ig h  s c h o o l g ra d e  p o in t  a v e ra g e ,  (6 ) SCAT v e r b a l  

s c o r e ,  (7 )  SCAT q u a n t i t a t i v e  s c o r e ,  and (8 )  th e  b io lo g y  g ra d e  f o r  each  

q u a r t e r .  The o v e r a l l  b io lo g y  CGP was com puted by  a v e ra g in g  a l l  g ra d e s  

e a rn e d  by  th e  s tu d e n t  d u r in g  h i s  c o m p le tio n  o f  th e  t h r e e - q u a r t e r  

s e q u e n c e . The fo l lo w in g  v a lu e s  w ere  a s s ig n e d  to  each  g r a d e :  A -4 .0 ,

B - 3 .0 ,  C -2 .0 ,  D - 1 .0 ,  and F - 0 .0 .

The f i r s t  seven  v a r i a b l e s  s e rv e d  a s  th e  in d e p e n d e n t v a r i a b l e s  

and  th e  e ig h th  ( t h e  o v e r a l l  b io lo g y  GPA) a s  th e  d ep e n d e n t v a r i a b l e .  To 

d e te rm in e  th e  s t r e n g t h  and th e  d i r e c t i o n  o f  th e  r e l a t i o n s h i p  be tw een  eac h  

o f  th e  in d e p e n d e n t v a r i a b l e s  and th e  d ep e n d e n t v a r i a b l e  a  c o r r e l a t i o n  

a n a l y s i s  was c o n d u c te d . The P e a rso n  p ro duct-m om en t p ro c e d u re  o f  th e  

S t a t i s t i c a l  P ackage f o r  S c o ia l  S c ie n c e s  was u se d  f o r  t h i s  p u rp o s e  

(N ie ,  D a le ,  & H a l l ,  1 9 7 0 ) . C o r r e la t io n  c o e f f i c i e n t s  w ere  com puted f o r  

a l l  p a i r s  o f  in d e p e n d e n t and d ep e n d e n t v a r i a b l e s .  The c o e f f i c i e n t s  

i n d i c a t e d  th e  s t r e n g t h  and d i r e c t i o n  o f  th e  s im p le  r e l a t i o n s h i p s  betw een  

th e  m e asu re s  o f  a b i l i t y ,  m o t iv a t io n ,  and i n t e r e s t  and th e  b io lo g y  g ra d e
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p o in t  a v e r a g e .  T h is  p ro c e d u re  s e rv e d  a s  th e  t e s t  f o r  t h r e e  o f  th e  

h y p o th e s e s .

To d e te rm in e  t h a t  l i n e a r  c o m b in a tio n  o f  in d e p e n d e n t v a r i a b l e s  

t h a t  w ould  b e s t  p r e d i c t  th e  b io lo g y  g ra d e  p o i n t  a v e r a g e ,  a  s te p w is e  

m u l t i p l e  r e g r e s s io n  a n a l y s i s  w as p e rfo rm e d . The p u rp o se  o f  t h i s  

p r o c e d u r e ,  th e n ,  was to  t e s t  th e  h y p o th e s i s  t h a t  a  l i n e a r  c o m b in a tio n  

o f  th e  sev en  in d e p e n d e n t v a r i a b l e s  w ould  b e  a  h ig h l y  r e l i a b l e  p r e d i c t o r  

o f  th e  b io lo g y  g ra d e  p o in t  a v e r a g e .  I t  w ould a l s o  show th e  r e l a t i o n s h i p s  

be tw een  b o th  s e t s  o f  q u a n t i t a t i v e  and  v e r b a l  m e a su re s  ( th e  t h i r d  h y p o t h e s i s ) ,  

and w ould show t h a t  u s in g  b o th  s e t s  w ould  g e n e r a te  l i t t l e  a d d i t i o n a l  

im p a c t on th e  c r i t e r i o n  v a r i a b l e .  The com puter p rog ram  u sed  f o r  t h i s  

p ro c e d u re  was s u p p l ie d  by  th e  S t a t i s t i c a l  P ackage f o r  th e  S o c ia l  S c ie n c e s .

The com puter f a c i l i t i e s  o f  th e  V i r g in i a  Community C o lle g e  System  w ere 

u t i l i z e d  to  o b ta in  th e  r e s u l t s .

The o u tp u t  s t a t i s t i c  o f  th e  r e g r e s s io n  p ro c e d u re  i s  th e  

c o e f f i c i e n t  o f  m u l t i p l e  c o r r e l a t i o n  ( R ) , w hich i s  a  m easu re  o f  th e  r e ­

l a t i o n s h i p  be tw een  a  s e t  o f  in d e p e n d e n t v a r i a b l e s  and a  d e p e n d e n t v a r i a b l e  

w h ile  c o n t r o l l i n g  f o r  th e  i n t e r r e l a t i o n s h i p s  b e tw een  th e  d ep e n d e n t 

v a r i a b l e .  I n  a d d i t i o n ,  th e  s te p w is e  p ro c e d u re  s e l e c t s  t h a t  in d e p e n d e n t 

v a r i a b l e  w ith  th e  s t r o n g e s t  p ro d u c t-m o m en t c o r r e l a t i o n  ( r )  w ith  th e  

d e p e n d e n t v a r i a b l e  and  th e n ,  i n  su b se q u e n t s t e p s ,  s e l e c t s  th e  in d e p e n d e n t 

v a r i a b l e s  t h a t ,  when com bined w ith  th e  p r e v io u s ly  s e l e c t e d  v a r i a b l e s ,  

w i l l  p ro v id e  th e  b e s t  p o s s i b l e  p r e d i c t i o n  o f  th e  d ep e n d e n t v a r i a b l e .  The 

p ro c e d u re  c o n t in u e s  u n t i l  a l l  th e  in d e p e n d e n t v a r i a b l e s  a r e  added  to  th e  

p r e d i c t i o n  e q u a t io n  o r  u n t i l  no  o th e r  v a r i a b l e  w i l l  make a  s i g n i f i c a n t  

c o n t r i b u t i o n  to  th e  e q u a t io n .  The s q u a re  o f  th e  c o e f f i c i e n t  o f  m u l t i p l e  

r e g r e s s i o n ,  known a s  th e  c o e f f i c i e n t  o f  m u l t i p l e  d e te r m in a t io n  (R ) ,
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i n d i c a t e s  th e  p e r c e n ta g e  o f  v a r i a t i o n  in  th e  d e p e n d e n t v a r i a b l e  t h a t  i s  

e x p la in e d  b y  th e  c o m b in a tio n  o f  in d e p e n d e n t v a r i a b l e s .  The r e l a t i v e  

c o n t r i b u t i o n  o f  ea c h  o f  th e  in d e p e n d e n t v a r i a b l e s  t o  th e  d ep e n d e n t 

v a r i a b l e  i s  m easu red  b y  th e  s ta n d a rd  p a r t i a l  r e g r e s s i o n  c o e f f i c i e n t s  

( b e ta  w e ig h ts )  o f  eac h  o f  th e  in d p e n d e n t v a r i a b l e s .

Summary

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  th e  r e l a t i o n s h i p  o f  

s e l e c t e d  v a r i a b l e s  to  a c h ie v e m e n t in  g e n e ra l  b io lo g y .  I t  was h y p o th e s iz e d  

t h a t  h ig h  sc h o o l g ra d e  p o in t  a v e ra g e s  and  s e le c te d  t e s t  s c o r e s  w ould 

c o r r e l a t e  s i g n i f i c a n t l y  w ith  b io lo g y  g ra d e  p o i n t  a v e ra g e s  and t h e r e f o r e  

c o u ld  b e  u se d  to  p r e d i c t  th e  b io lo g y  g ra d e  p o in t  a v e r a g e .  To t e s t  t h i s  

h y p o th e s i s ,  d a t a  c o l l e c t e d  from  s tu d e n t  f i l e s  w ere s t a t i s t i c a l l y  

a n a ly z e d  by u t i l i z i n g  th e  te c h n iq u e s  o f  c o r r e l a t i o n  and  m u l t ip l e  

r e g r e s s i o n .  The h y p o th e s i s  was t h e o r e t i c a l l y  s u p p o r te d  by  e v id e n c e  

found  in  th e  re v ie w  o f  r e l a t e d  l i t e r a t u r e  (C h a p te r  I I ) . The r e s u l t s  

and c o n c lu s io n s  o f  t h i s  i n v e s t i g a t i o n  w i l l  b e  p r e s e n te d  in  C h a p te rs  

I I I  and IV .



CHAPTER II
REVIEW OF RELATED LITERATURE

M ore th a n  tw e n ty -o n e  ite m s  o f  p e r t i n e n t  r e s e a r c h  a r e  re v ie w e d  

in  t h i s  c h a p t e r .  The f i r s t  p a r t  o f  t h i s  c h a p te r  in c lu d e s  s t u d i e s  t h a t  

i l l u s t r a t e  th e  t h e o r i e s  and m e th o d o lo g ie s  u se d  i n  p r e d i c t i o n  s t u d i e s .

The seco n d  p a r t  in c lu d e s  r e s e a r c h  t h a t  exam ine th o s e  f a c t o r s  t h a t  a f f e c t  

a c h iev em en t in  g e n e ra l  b io lo g y ,  i n  o th e r  s c ie n c e  s u b j e c t s ,  and in  

com m unity c o l le g e  s u b j e c t s .  T h is  r e v ie w  p ro v id e d  th e  b a s i s  f o r  th e  

f o rm u la t io n  o f  th e  h y p o th e s e s  t h a t  w ere p r e s e n te d  in  C h ap te r I .

In  g e n e r a l , p r e d i c t i o n  s t u d i e s  a r e  b a s e d  upon two s e t s  o f 

c r i t e r i a :  (1 ) g lo b a l  a b i l i t y  m e a su re s  and (2 )  s p e c i f i c  a b i l i t y  m e a su re s . 

T hese c r i t e r i a  a r e  u sed  to  make e i t h e r  o f  two k in d s  o f  p r e d i c t i o n s :

(1) p r e d i c t i o n  o f  o v e r a l l  g ra d e  p o in t  a v e ra g e s  o r (2) p r e d i c t i o n  o f  

g ra d e  a v e ra g e s  in  s p e c i f i c  s u b je c t s  o r a r e a s .  The a b i l i t y  m e a su re s  

m ost o f te n  u sed  a r e  g ra d e  p o in t  a v e ra g e s ,  a p t i t u d e  t e s t  s c o r e s ,  and 

a c h ie v e m e n t t e s t  s c o r e s .  O th e r m easu re s  in c lu d e  p e r s o n a l i t y  f a c t o r s  

and s o c i o l o g i c a l  f a c t o r s .  T h is  re v ie w  p ro v id e d  th e  b a s i s  f o r  s e l e c t i n g  

th e  m e a su re s  and m ethods u sed  to  t e s t  th e  h y p o th e s e s .

The T heory  and M e th o d o lo g ie s  o f  P r e d i c t i o n

C oncern w ith  th e  p r e d i c t i o n  o f  academ ic p e rfo rm a n c e  h a s  in c r e a s e d  

d u r in g  r e c e n t  y e a r s .  One r e a s o n  f o r  t h i s  in c r e a s e  h a s  b een  th e  g row th  

in  s tu d e n t  p o p u la t io n  and th e  in c r e a s e d  c o m p e ti t io n  f o r  a d m is s io n  to  

c o l l e g e . A n o th er r e a s o n  h a s  b een  th e  grow th  o f  p ro g ram s d e s ig n e d  to

11
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i d e n t i f y  and s u p p o r t  th e  t r a i n i n g  o f  s tu d e n t s  w ith  o u ts ta n d in g  t a l e n t s .

A t h i r d  r e a s o n  h a s  b e e n  th e  d e v e lo p m e n t, w i th in  th e  s o c i a l  s c ie n c e s  o f  

a  s e r io u s  c o n c e n t r a te d  s tu d y  o f  th e  p r o c e s s  o f  e d u c a t io n  (L a v in , 1 9 6 5 , 

p .  U ) .

In  s p i t e  o f  th e  many s t u d i e s  w hich  h av e  b een  co n d u c te d  i n  th e  

a t te m p t  to  i d e n t i f y  a c c u r a te  p r e d i c t o r s  o f  c o l l e g e  s u c c e s s ,  l i t t l e  

p r o g r e s s  tow ard  im proved  p r e d i c t i o n  h a s  b een  n o te d .  Even w ith  m ore 

e f f e c t i v e  c e n t r a l i z e d  t e s t i n g  s e r v i c e s  and  even  w ith  im provem ents i n  th e  

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

be tw een  c o l l e g e  g ra d e s  and o th e r  m e asu re s  above tn e  l e v e l  o f  .6 0 .  M ost 

c o r r e l a t i o n s  f a l l  in  th e  ra n g e  o f  .45  and  .55 (Bloom & P e t e r s ,  1 9 6 1 , p .  8 ) .

P rob lem s R e la te d  t o  P r e d ic t io n

S e v e ra l  p ro b lem s e x i s t  w ith  r e s p e c t  to  th e  c o n d u c t o f  p r e d i c t i o n  

s t u d i e s .  One su ch  p ro b lem  c o n c e rn s  th e  s t a n d a r d i z a t io n  o f  th e  p r e d i c t i o n  

m e a su re s .  I f  r e l i a b l e  know ledge i s  to  b e  a c c u m u la te d , th e  f in d in g s  o f  

th e  r e s e a r c h e r  m ust b e  s u b s t a n t i a t e d  by  r e p e a te d  o b s e rv a t io n s  and 

c o n s i s t e n t  f i n d i n g s .  When one r e s e a r c h e r  a t te m p ts  to  r e p l i c a t e  

a n o t h e r 's  w ork, h e  m u s t be  s u r e  t h a t  th e  s tu d y  i s  com parab le  to  th e  

e a r l i e r  i n v e s t i g a t i o n .  I f  th e  p ro c e d u re s  a r e  n o t  c o m p a ra b le , th e  

i n t e r p r e t a t i o n  o f  d i f f e r e n c e s  be tw een  s tu d i e s  becom es am biguous, and 

h in d e r s  th e  a c c u m u la tio n  o f know ledge (L a v in , 1 965 , p .  3 5 ) .

A n o th er p ro b lem  i s  t h a t  o f  i n t e r p r e t i n g  th e  d e g re e  o f  in d e p en d en ce  

o f  th e  p r e d i c t o r  m e a s u re s . One in d e x  o f  th e  u s e f u ln e s s  o f  a v a r i a b l e  i s  

t h a t  i t  m akes an in d e p e n d e n t c o n t r i b u t i o n  to  th e  p r e d i c t i o n  o f  p e r fo rm a n c e , 

o th e rw is e  i t  sh o u ld  b e  c l a s s i f i e d  w ith  o th e r  p r e d i c t o r  v a r i a b l e s .

O th e r p ro b le m s  c e n te r  a ro u n d  i n t e r p r e t i n g  th e  r e l a t i o n s h i p  

betw een  p r e d i c t o r s  and  academ ic p e r fo rm a n c e . In  m ost s t u d i e s ,  th e
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c o r r e l a t i o n  m ethods assum e l i n e a r  r e l a t i o n s h i p s  -  t h a t  i s ,  th e y  assum e 

th a t  u n i t  in c r e a s e s  in  th e  p r e d i c t o r  v a r i a b l e  w ould b e  fo l lo w e d  by  u n i t  

in c r e a s e s  in  th e  c r i t e r i o n .  H ow ever, when one c o n s id e r s  th e  d i f f e r e n t  

segm en ts  o f  th e  c r i t e r i o n  r a n g e ,  h e  may f i n d  t h a t  th e  m e a su re s  a r e  

p r e d i c t i o n s  f o r  c e r t a i n  seg m en ts  and n o t  f o r  o t h e r s .  I n  o th e r  s t u d i e s ,  

th e  q u e s t io n  o f  c a u s a l  r e l a t i o n s h i p s  i s  t h e  m a jo r  c o n c e rn . The o b s e r v a t io n  

o f  an  a s s o c i a t i o n  be tw een  two v a r i a b l e s  d o e s  n o t  in  i t s e l f ,  e s t a b l i s h  th e  

p re s e n c e  o f  a  c a u s a l  r e l a t i o n s h i p .  In  f i e l d  i n v e s t i g a t i o n s ,  su c h  a s  

r e s e a r c h  on academ ic  a c h ie v e m e n t,  i t  i s  d i f f i c u l t  to  e s t a b l i s h  c a u s a l  

i n t e r p r e t a t i o n  b e c a u se  i t  i s  n o t  p o s s i b l e  f r e q u e n t ly  to  c o n t r o l  e x ­

tr a n e o u s  f a c t o r s  (L a v in , 1 9 6 5 , p .  4 0 ) .

Many r e s e a r c h e r s  h o w e v e r , a r e  n o t  c o n c e rn e d  w ith  th e  q u e s t io n  

o f c a u s a l i t y .  They s e e k ,  p r i m a r i l y ,  to  d is c o v e r  c o r r e l a t i o n s  o f  

academ ic  p e rfo rm a n c e  and t o  u se  th e s e  f o r  p r e d i c t i o n  p u r p o s e s . T here 

i s  am ple e v id e n c e  t h a t  d is c o v e r y  o f  p r e d i c t i v e  f a c t o r s  may b e  u s e f u l  

on p r a c t i c a l  g ro u n d s , ev en  i f  th e s e  f a c t o r s  h av e  no  c a u s a l  

s i g n i f i c a n c e  (L a v in , p .  4 2 ) .

K inds o f  P r e d ic t io n  S tu d ie s

E a r ly  r e s e a r c h  on aca d em ic  p e rfo rm a n c e  fo c u se d  p r i m a r i l y  on 

i n t e l l e c t i v e  and  a b i l i t y  f a c t o r s  a s  p r e d i c t o r s .  R e c e n t ly ,  t h e r e  h a s  

b een  in c r e a s e d  c o n ce rn  f o r  ' 'n o n - in  t e l l e c t i v e "  o r  p e r s o n a l i t y  

c h a r a c t e r i s t i c s .  I n m o s t  s t u d i e s  o f aca d em ic  p e rfo rm a n c e  th e  t r a d i t i o n a l  

c r i t e r i o n  f o r  p e rfo rm a n ce  was th e  s t u d e n t 's  g ra d e s  (L a v in , 1 9 6 5 , p .  1 4 ) .

S tu d ie s  t h a t  u t i l i z e  a b i l i t y  m e a su re s  to  p r e d i c t  acad em ic  p e r ­

fo rm ance e x h i b i t  c o n s id e r a b le  v a r i a t i o n .  The c h a r t  b e lo w  d e p i c t s  th e  

g e n e r a l  v a r i a t i o n s  in  th e  ty p e s  o f  s tu d i e s  t h a t  h a v e  been  c o n d u c te d .
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F ig u re  1 . 1 .  Types o f  S tu d ie s  R e la t i n g  A b i l i t y  and A cadem ic 

P e rfo rm a n c e  (L a v in , 1965 , p .  4 7 ) .

C r i t e r io n
P r e d ic t o r G lo b a l M u ltid im e n s io n a l

G lo b a l G lo b a l A b i l i t y  
m e asu re s  u sed  to  
p r e d i c t  g ra d e s  
p o in t  a v e ra g e .

G lo b a l A b i l i t y  
m e a su re s  u se d  to  
p r e d i c t  g ra d e s  in  
s p e c i f i c  c o u r s e s .

A B

M u l t i ­
d im e n s io n a l

S e v e ra l  s p e c i f i c  
a b i l i t y  d im en s io n s  
u sed  to  p r e d i c t  
g ra d e  p o in t  a v e ra g e

S e v e ra l  s p e c i f i c  
a b i l i t y  d im e n s io n s  
u se d  to  p r e d i c t  
g ra d e s  in  s p e c i f i c  
c o u r s e s .

C D

C e ll A p o r t r a y s  th e  ty p e  o f  s tu d y  w erhe a s in g l e  in d e x  o f  a b i l i t y  

i s  u sed  to  p r e d i c t  a s in g l e  o v e r a l l  in d e x  o f  acad em ic  p e r fo rm a n c e . In  

c e l l  B , a  g lo b a l  m easu re  o f  a b i l i t y  i s  u sed  to  p r e d i c t  p e rfo rm a n c e  in  

s e p a r a t e  c o u r s e s  o r  c o u rs e  a r e a s .  T h is  ty p e  o r  s tu d y  does n o t  o c c u r  

v e ry  f r e q u e n t l y .

C e ll  C d e p i c t s  s t u d i e s  t h a t  em ploy a  num ber o f  d im e n s io n s  o f 

a b i l i t y  to  p r e d i c t  a  g lo b a l  m easu re  o f  p e r fo rm a n c e . C e l l  D r e p r e s e n t s  

th e  s i t u a t i o n  w here d i f f e r e n t  a b i l i t y  d im e n s io n s  a r e  u sed  f o r  th e  p r e ­

d i c t i o n  o f  p e rfo rm a n c e  in  s p e c i f i c  c o u r s e s  o r  c o u r s e  a r e a .

Two k in d s  o f  s tu d ie s  can  be  c l a s s i f i e d  w i th in  c e l l  D, F i r s t ,  a  

u n ifo rm  b a t t e r y  o f  p r e d i c t o r  v a r i a b l e s  may be  u sed  f o r  p r e d i c t i n g  g ra d e s  

in  d i f f e r e n t  c o u r s e s .  S eco n d , th e  c o m p o s itio n  o f  th e  p r e d i c t o r  b a t t e r y  

may be  changed  a c c o rd in g  to  th e  p a r t i c u l a r  c o u rs e  f o r  w hich  g ra d e s  a r e  

b e in g  p r e d i c t e d .  I n  th e  l a t t e r  c a s e ,  th e  c o m b in a tio n  o f  i n t e l l e c t i v e  

v a r i a b l e s  u sed  i s  th e  one t h a t  y i e ld s  th e  h ig h e s t  c o r r e l a t i o n  w ith  a
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g iv e n  c o u rs e  g r a d e .  When th e  c o n te n t  o f  th e  p r e d i c t o r  b a t t e r y  v a r i e s  

a c c o rd in g  to  th e  p a r t i c u l a r  c o u r s e  i t  i s  r e f e r r e d  to  a s  th e  d i f f e r e n t i a l  

p r e d i c t i o n  t e c h n iq u e . The d i f f e r e n t i a l  p r e d i c t i o n  te c h n iq u e  h a s  th e  

a d v a n ta g e  o v e r g lo b a l  p r e d i c t i o n  o f  b e in g  a b l e  to  i s o l a t e  th o s e  a b i l i t i e s  

in  w h ich  th e  s tu d e n t s  s c o re d  h ig h  and th o s e  s u b je c t s  in  w h ich  th e  s tu d e n t s  

d id  w e l l .  F o r th e  d i f f e r e n t i a l  p r e d i c t i o n  o f  g ra d e s  in  m a th e m a tic s ,  

s c i e n c e ,  and s o c i a l  s t u d i e s ,  th e  m ost e f f e c t i v e  p r e d i c t i v e  v a r i a b l e s  a r e  

th e  p a r a l l e l  c o n te n t  a r e a s  o f  th e  p r e d i c t i v e  t e s t s  (L a v in , p .  5 3 ) .

When c o r r e l a t i o n s  b a se d  upon d i f f e r e n t i a l  a p t i t u d e  m e a su re s  w ere 

com pared w ith  th o s e  b ased  upon g lo b a l  m e a s u re s ,  t h e r e  was n o  c o n c lu s iv e  

e v id e n c e  t h a t  one was s u p e r io r  to  th e  o t h e r .  H ow ever, in  b o th  ty p e s  o f  

s tu d i e s  th e  s in g l e  b e s t  p r e d i c t o r  o f  p e rfo rm a n c e  on th e  c o l l e g e  l e v e l  

was th e  h ig h  sc h o o l academ ic r e c o r d .  T h is  was due in  p a r t  to  th e  f a c t  

t h a t  h ig h  s c h o o l g ra d e s  w ere  d e te rm in e d  b y  many f a c t o r s  in  a d d i t i o n  to  

m easu red  I n t e l l e c t u a l  a b i l i t y  (M cK elp in , 1 9 6 5 , p .  1 6 1 ) .

H igh S choo l G rad es  a s  P r e d i c t o r s

The h ig h  c o r r e l a t i o n  b e tw ee n  h ig h  s c h o o l g ra d e s  and  c o l le g e  g ra d e s  

can  be  a c c o u n te d  f o r  b y  th e  f a c t  t h a t  h ig h  sc h o o l and c o l l e g e  s tu d e n t s  a r e  

s u b je c te d  to  th e  same t r e a tm e n ts  ( a s s ig n m e n ts ,  l e c t u r e ,  e x t r a - c l a s s  

a c t i v i t y )  p e rsu m ab ly  d e s ig n e d  t o  d ev e lo p  th e  b e h a v io r s  ( t h e  e x p e c te d  

ou tcom es) t h a t  a r e  l a t e r  a s s e s s e d  in  te rm s o f  g ra d e  p o in .t a v e r a g e s .

" S in c e  th e  a b i l i t y  to  p e rfo rm  b o th  i n t e l l e c t u a l l y  and n o n - i n t e l l e c t u a l l y  

r e s u l t s  from  th e  n a t u r e  o f  th e  i n t e r a c t i o n s  be tw een  in d i v id u a l  o rg an ism s 

and  t h e i r  r e s p e c t i v e  e n v iro n m e n ts ,  and assu m in g  t h a t  th e s e  p a r t i c u l a r  

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

s tu d e n t s  i n  g e n e r a l ,  th e n  th e  a s s e s s e d  a b i l i t y  o f  th e  s tu d e n t s  (SAT) 

p ro b a b ly  r e f l e c t s  some o f  th e  e n d u r in g  e f f e c t s  in d u ced  b y  i n t e r a c t i o n s
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w ith  common and u n iq u e  e le m e n ts  o f  t h e i r  h ig h  s c h o o ls  and th e  c o l le g e "  

(M cK elp in , 1965 , p .  1 6 1 ) .

The f a c t  t h a t  g ra d e s  h a v e  been  shown to  b e  th e  b e s t  s i n g l e  

e v id e n c e  from  w hich  to  p r e d i c t  c o l l e g e  a c h ie v e m e n t d o es  n o t  a l t e r  th e  

f a c t  t h a t  th e  l e v e l  and p r e c i s i o n  o f  p r e d i c t i o n  from  g ra d e s  h a s  rem a in ed  

r e l a t i v e l y  low  and s t a b l e  (Bloom and P e t e r s ,  1961 , p .  9 ) .  Raw h ig h  

s c h o o l g ra d e s  do n o t  p ro v id e  b e t t e r  p r e d i c t i o n s  b e c a u s e  o f  t h r e e  s o u rc e s  

o f  v a r i a t i o n .  One so u rc e  o f  v a r i a t i o n  i s  th e  e r r o r  i n  judgem en t o f  

t e a c h e r s  a b o u t th e  q u a l i t y  o f  a s t u d e n t 's  academ ic  a c h ie v e m e n t. A n o th e r 

i s  th e  d i f f e r e n c e  among s tu d e n t s  in  a ch iev em en t and m o t iv a t io n .  A t h i r d  

s o u rc e  o f  v a r i a t i o n  i s  th e  d i f f e r e n c e  in  s ta n d a r d s  from  te a c h e r  to  

t e a c h e r  and  from  sc h o o l to  s c h o o l .

A tte m p ts  to  im prove th e  p r e d i c t i v e  v a l i d i t y  o f  g ra d e s  in v o lv e  

th e  u se  o f  r a n k - i n - c l a s s  and  e x p e r ie n c e  r e c o r d s .  A n o th e r a p p ro a c h  to  

th e  p rob lem  o f  im p ro v in g  th e  im p ac t o f  g ra d e s  on p r e d i c t i o n  in v o lv e s  

th e  u se  o f  t e s t  d a ta  a s  th e  b a s i s  f o r  a d ju s tm e n t (Bloom & P e t e r s ,  p . 1 2 ) .

The c o n t r i b u t i o n  o f  s c h o l a s t i c  a p t i t u d e  t e s t  s c o r e s  in  im p ro v in g  

p r e d i c t i o n  was d e m o n s tra te d  by M cK elpin  (1 9 6 5 ) .  In  h i s  m u l t i p l e  

r e g r e s s i o n  e q u a t io n ,  th e  c h i e f  f u n c t io n  o f  SAT s c o re s  was to  p ro v id e  

in fo rm a tio n  in  a d d i t io n  to  h ig h  sc h o o l g ra d e s  i n  a  way t h a t  w ould a c c o u n t 

f o r  a b i l i t y  d i f f e r e n c e s  w i th in  th e  s c h o o ls .  SAT s c o re s  w ere  u sed  to  

a c c o u n t f o r  th e  s o c i a l  m i l i e u  o p e r a t in g  f o r  th e  N egro fre sh m a n . G iven 

s tu d e n t s  o f  e q u a l  a p t i t u d e s ,  some h ig h  s c h o o ls  w ould p ro d u c e  a  m ore 

a c a d e m ic a lly  a b le  g r a d u a te .  S ch o o ls  f o r  N eg ro es  te n d e d  to  make a d j u s t ­

m en ts  in  e x p e c ta t io n s  and p la c e d  l e s s  em phasis  on i n t e l l e c t u a l  f a c t o r s .  

C o l le g e s ,  u n l ik e  h ig h  s c h o o ls ,  w h ile  a d j u s t i n g  p ro g ram s to  s tu d e n t s  in  

te rm s o f  t h e i r  n e e d s ,  p la c e d  g r e a t e r  em phasis on th e  i n t e l l e c t u a l
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f a c t o r s  (M cK elp in , 1 9 6 5 , p .  1 6 6 ) .

A p ti tu d e  T e s t  S c o re s  a s  P r e d i c t o r s

I n t e l l i g e n c e  and  a b i l i t y  t e s t s  a t te m p t  to  m easu re  d im en s io n s  

o f  p ro b le m -s o lv in g  c a p a c i t y .  T h e re  a r e  t h r e e  p o s i t i o n s  a s  to  th e  s o u rc e  

o f  t h i s  c a p a c i t y .  The f i r s t  i s  th e  p o s i t i o n  t h a t  th e  i n t e l l i g e n c e  t e s t  

s c o re  i s  an in d e x  o f  i n h e r i t e d  a b i l i t y .  The second  i s  th e  e n v i ro n ­

m e n t a l i s t  v iew  t h a t  i n t e l l i g e n c e  i s  l a r g e l y  a  p ro d u c t  o f  c u l t u r a l  and 

e n v iro n m e n ta l f a c t o r s .  A t h i r d  p o s i t i o n  i s  t h a t  i n t e l l i g e n c e  i s  th e  

p ro d u c t  o f  th e  i n t e r a c t i o n  o f  h e r e d i t y  and e n v iro n m e n t (L a v in , 1 9 6 5 , p .  4 7 ) .

A p ti tu d e  t e s t s  h a v e  b een  w id e ly  u se d  to  p r e d i c t  c o l le g e  

a c h ie v e m e n t.  A lf r e d  B i n e t 's  d ev e lo p m en t o f  th e  i n t e l l i g e n c e  t e s t  opened  

new v i s t a s  f o r  th e  t e s t i n g  m ovem ent. B u t,  b e c a u se  i n d i v id u a l  i n t e l l i g e n c e  

t e s t s  w ere  tim e-co n su m in g  and c o s t l y ,  th e y  w ere  n o t  w id e ly  u sed  f o r  

s c r e e n in g  c o l le g e  a p p l i c a n t s . The d ev e lo p m en t o f  g ro u p  t e s t i n g  

te c h n iq u e s  d u r in g  th e  fo l lo w in g  W orld War I  l e d  to  w id e sp re a d  u se  o f  

i n t e l l i g e n c e  o r  acad em ic  a p t i t u d e  t e s t  s c o r e s  f o r  th e  p u rp o se  o f  

c o l l e g e  a d m is s io n  (Bloom & P e t e r s ,  1 9 6 1 , p .  1 9 ) .

The c o r r e l a t i o n s  t h a t  r e s u l t e d  from  s tu d i e s  u t i l i z i n g  th e  Army 

A lp h a  t e s t ,  th e  S ta n f o r d - B in e t  t e s t ,  and  th e  O t is  t e s t  d e m o n s tra te d  th e  

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

p la c e m e n t d e v ic e s .  In  th e  1 9 2 0 's  f o u r  c o l l e g e  a p t i t u d e  t e s t s  w ere 

d e v e lo p e d : th e  CAVD  ̂ by  T h o rn d ik e , th e  A m erican  C o u n c il on E d u c a tio n  

P s y c h o lo g ic a l  E x am in a tio n  by  T h u rs to n , th e  C o lle g e  E n tra n c e  E x am in a tio n  

B oard S c h o la s t i c  A p t i tu d e  T e s t  by B ingham , and th e  O hio S ta t e  P sy c h -

^The acronym  s ta n d s  f o r  s e n te n c e  c o m p le tio n , a r i t h m e t i c a l  r e a s o n ­
in g ,  v o c a b u la ry ,  and a b i l i t y  to  f o l lo w  d i r e c t i o n s  ( S i l l s ,  1968 , p .  1 1 ) .
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o lo g i c a l  E x am in a tio n  by  T o o p s , A l l  fo u r  o f  th e s e  t e s t s  ( i n  r e v i s e d  

fo rm ) a r e  s t i l l  in  u s e ,  a l th o u g h  th e  ACE P s y c h o lo g ic a l  E x am in a tio n  h a s  

been  su p e rs e d e d  by th e  S ch o o l and C o lle g e  A b i l i t y  T e s t  (Bloom & P e t e r s ,  

1 9 6 1 , p .  2 0 ) .

The t y p i c a l  c o r r e l a t i o n  be tw een  sc h o o l and c o l le g e  a v e ra g e s  and 

t e s t s  o f  g e n e r a l  i n t e l l i g e n c e  f a l l s  betw een  .40 and .5 0 . W hile a p t i tu d e  

t e s t s  o f v a r io u s  k in d s  h a v e  p ro v ed  to  h a v e  some m e r i t  f o r  t h e  p ro b lem  o f 

p r e d i c t i n g  c o l le g e  s c o r e s ,  a lm o s t f o r t y  y e a r s  o f  e f f o r t s  to  r e f i n e  and 

im prove acad em ic  a p t i t u d e  m e asu re s  h a v e  n o t  m a rk e d ly  enhan ced  t h e i r  

e f f e c t i v e n e s s  (Bloom & P e t e r s ,  1 9 6 1 , p p .  19 & 2 2 ) .

A chievem ent T e s t  S c o re s  a s  P r e d i c t o r s

Though l e s s  w id e ly  u sed  th a n  sc h o o l g ra d e s  a s  a p t i t u d e  t e s t s ,  

a c h ie v e m e n t t e s t s  h av e  b een  e x t e n s iv e ly  t r i e d  in  p r e d i c t i o n s  o f  c o l le g e  

s u c c e s s .  The a ch iev em en t t e s t  d i f f e r s  from  th e  a p t i t u d e  t e s t  in  t h a t  i t  

i s  s p e c i f i c a l l y  d e s ig n e d  to  t e s t  m a s te ry  o f  s p e c i a l  s u b j e c t  m a t t e r .

The Iow a P lac em en t E x am in a tio n  and th e  Iow a H igh S choo l C o n te n t 

E x a m in a tio n , th e  S e q u e n t ia l  T e s ts  o f  E d u c a tio n a l  P r o g r e s s ,  and  th e  

C o lle g e  E x am in a tio n  E n tra n c e  Board A ch ievem en t T e s t  a r e  commonly u sed  

a ch iev em en t t e s t s .  T h ese  t e s t s  h a v e  p ro v ed  to  b e  e q u a l o r  s u p e r io r  to  

a p t i t u d e  t e s t s  f o r  p r e d i c t i o n  o f  c o l l e g e  s u c c e s s .  H ow ever, t h e r e  i s  

s t i l l  much to  b e  d e s i r e d  i n  te rm s o f  th e  p r e c i s i o n  o f  p r e d i c t i o n  

(Bloom & P e te r s  p .  2 4 ) .

The Use o f  P r e d ic to r s  i n  C om binations

The m ost common a p p ro a c h  in  p r e d i c t i o n  i s  th e  u s e  o f  a c o m b in a tio n  

o f  s c h o o l g ra d e s  and a p t i t u d e  t e s t s .  The p ro b lem  in  such  an ap p ro a c h  i s  

to  f in d  p r e d i c t o r s  t h a t  a r e  r e l a t i v e l y  in d e p e n d e n t o f  one a n o th e r .
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One in d e x  o f  th e  u s e f u ln e s s  o f  a  v a r i a b l e  i s  t h a t  i t  m akes a n  in d e p e n ­

d e n t  c o n t r i b u t i o n  to  th e  p r e d i c t i o n  o f  p e rfo rm a n c e  (L a v in , p .  3 7 ) .

I f  g ra d e s  and t e s t  s c o re s  w ere p e r f e c t l y  c o r r e l a t e d ,  th e  u s e  o f  

b o th  w ould n o t  p ro v id e  any  b e t t e r  p r e d i c t i o n  th a n  u s in g  e i t h e r  one 

s e p a r a t e l y .  S in c e  s c h o o l g ra d e s  and  t e s t  s c o r e s  a r e  n o t  p e r f e c t l y  

c o r r e l a t e d ,  th e y  c o u ld  be  u se d  to g e th e r  and th e  c o m b in a tio n  would 

o r d i n a r i l y  p ro v id e  somewhat im proved e s t im a te s  o f  p ro b a b le  c o l l e g e  

s u c c e s s .

W hile s c h o o l g r a d e s ,  a p t i t u d e  t e s t  s c o r e s ,  o r a c h ie v e m e n t t e s t  

s c o r e s  w ould o r d i n a r i l y  eac h  c o r r e l a t e  w i th in  a  ra n g e  o f  .40  to  .6 0 , 

m u l t i p l e  c o r r e l a t i o n  u s in g  two o r m ore o f  th e s e  in  c o m b in a tio n  w ould 

u s u a l ly  be  w i th in  th e  ra n g e  o f  .55 to  .65  (Bloom & P e t e r s ,  p .  2 5 ) .

P e r s o n a l i t y  F a c to r s  a s  P r e d i c t o r s

T here  i s  much e v id e n c e  to  show t h a t  c o l le g e  s u c c e s s  i s  in  p a r t  a 

f u n c t io n  o f  q u a l i t i e s  o r  a t t r i b u t e s  n o t  d i r e c t l y  r e l a t e d  to  i n t e l l e c t u a l  

a b i l i t y .  Such q u a l i t i e s  a s  m o t iv a t io n ,  i n t e r e s t ,  s tu d y  h a b i t s ,  p e r s o n ­

a l i t y ,  and s o c i a l  a d ju s tm e n t a r e  j u s t  a  few  o f th e  f a c t o r s  t h a t  have 

b een  shown to  a f f e c t  academ ic s u c c e s s  (B loom , 1961 , p .  2 6 ) .

A lth o u g h  a b i l i t y  m e a su re s  a r e  g e n e r a l ly  th e  b e s t  s i n g u l a r  ty p e s  

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

acad em ic  p e r fo rm a n c e . T h is  f a c t  l e d  many in v e s t i g a t o r s  to  fo c u s  on 

p e r s o n a l i t y  c h a r a c t e r i s t i c s  a s  a  p a r t i a l  e x p la n a t io n  o f  t h i s  v a r i a t i o n .

Some o f  th e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  c e n te re d  a ro u n d  th e  

m o t iv a t io n a l  s t a t e  o f  th e  s t u d e n t .  These in c lu d e d  l e v e l s  o f  a n x ie ty ,  

a c h ie v e m e n t m o t iv a t io n ,  and l e v e l  o f  i n t e r e s t  in  c o n te n t  a r e a s .  Some 

c h a r a c t e r i s t i c s  in v o lv e d  p e r s o n a l i t y  s t y l e ;  th e s e  in c lu d e d  su ch  f a c t o r s  

a s  th e  d e g re e  o f  in d e p e n d e n c e , im p u lse  c o n t r o l ,  and i n t r o v e r s i o n .  A
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t h i r d  h in d  o f  p e r s o n a l i t y  c h a r a c t e r i s t i c  c e n te r e d  a ro u n d  s e l f - c o n c e p t ,  

a f o u r th  a ro u n d  s tu d y  h a b i t s ,  an d  f i n a l l y  some s tu d i e s  fo c u se d  on 

m a n i f e s ta t io n s  o f p a th o lo g y  to  a c c o u n t  f o r  a c h ie v e m e n t (L a v in , p .  6 4 ) .

Two b a s ic  m e th o d s  o f a n a l y s i s  w ere u se d  in  th e  s tu d i e s  o f  

p e r s o n a l i t y  v a r i a b l e s .  F i r s t ,  th e  c o r r e l a t i o n a l  m ethod was u sed  to  

a s s e s s  t h e  d e g re e  o f  r e l a t i o n s h i p  betw een th e  p e r s o n a l i t y  f a c t o r  and th e  

academ ic p e r fo rm a n c e . I n  s t u d i e s  u s in g  t h i s  m e th o d , a b i l i t y  was c o n t r o l l e d  

e i t h e r  b y  m eans o f  p a r t i a l  c o r r e l a t i o n  a n a l y s i s  o r by m u l t i p l e  c o r r e l a t i o n  

in  w hich th e  c o n t r i b u t i o n  of a  p e r s o n a l i t y  v a r i a b l e  to  a  b a t t e r y  o f  

i n t e l l e c t i v e  f a c t o r s  was a s s e s s e d . The seco n d  te c h n iq u e  f o r  s tu d y in g  

p e rfo rm a n c e  r e l a t e d  t o  p e r s o n a l i t y  in v o lv e d  th e  fo rm a tio n  o f  g ro u p s  o f  

h ig h  and  low  a c h i e v e r s ,  o r o v e r and  u n d er a c h i e v e r s ,  and th e n  th e  

p o s s ib le  p e r s o n a l i t y  d i f f e r e n c e s  betw een  su ch  g roups w ere  a s s e s s e d  

(P em b erto n , 1963, p .  6 4 ) .

M easu res  o f  S tu d y  H a b i ts  and  A t t i t u d e s  Toward S tu d y . M easu res  o f  

s tu d y  h a b i t s  and a t t i t u d e s  a r e  commonly u se d  in  p r e d i c t i o n  s t u d i e s .  Some 

m e asu re s  s im p ly  a s s e s s  th e  a c t u a l  m ech an ic s  o f  s tu d y in g ;  w h ile  o th e r s  

a s s e s s  t h e  s t u d e n t s '  a t t i t u d e s  to w ard  s tu d y in g  o r  s c h o o l work in  g e n e r a l .

M easu res  o f  I n t e r e s t . I n t e r e s t  m e a su re s  g e n e r a l ly  h av e  b e e n  p u t  

to  t h r e e  u s e s  f o r  th e  p r e d i c t i o n  o f  academ ic p e r fo rm a n c e . I n  th e  f i r s t  

p l a c e ,  s c o r e s  on p a r t i c u l a r  i n t e r e s t  c a t e g o r i e s  h a v e  b een  r e l a t e d  to  p e r ­

fo rm ance i n  c o r re s p o n d in g  c o u r s e s .  I t  w ould b e  p r e d i c t e d ,  f o r  ex am p le , 

t h a t  s t u d e n t s  w ith  h ig h  s c o re s  on i n t e r e s t  in  s c ie n c e  w ould h av e  h ig h e r  

g ra d e s  i n  s c ie n c e  c l a s s e s  th a n  s tu d e n t s  w hose e x p re s s e d  i n t e r e s t s  in  

t h i s  a r e a  w ere low . S eco n d ly , i n t e r e s t  s c o r e s  have been  u sed  in  a t te m p ts  

to  a s s e s s  w h e th e r  i n t e r e s t s  o f  an y  ty p e  w ere p r e d i c t i v e  o f  acad em ic
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p e r fo rm a n c e . A t h i r d  a r e a  o f  c o n ce rn  h a s  been  w i th  g e n e r a l  d im e n s io n s  

o f  i n t e r e s t s  w h ich  c u t  a c r o s s  c o n t e n t ,  such  a s  c l a r i t y  o f  i n t e r e s t s ,  

d e f i n i t i o n  o f  v o c a t io n a l  g o a l s ,  th e  i n t e n s i t y  o f  g o a l s ,  and th e  l i k e  

(L a v in , 1965 , p .  7 4 ) .

M easu res  o f  A ch ievem en t M o t iv a t io n . The c o n c e p t o f  a ch iev em en t 

m o t iv a t io n  r e f e r s  to  th e  n e e d  o f  an  in d iv id u a l  to  p e r fo rm  a c c o rd in g  to  a  

h ig h  s ta n d a rd  o f  e x c e l l e n c e .  I t  i s  u s u a l ly  m e asu re d  i n  two g e n e r a l  w ays: 

b y  p r o j e c t iv e  te c h n iq u e s  o r  b y  p e n c i l - a n d - p a p e r  q u e s t i o n n a i r e s .  In  th e  

p r o j e c t i v e  te c h n iq u e  th e  s u b j e c t  i s  p r e s e n te d  a  s e r i e s  o f  p i c t u r e s  and 

i s  a sk e d  to  com pose a  s t o r y  o f  r e s p o n s e  t o  e a c h  o f  them . The s t o r i e s  

a r e  s c o re d  in  te rm s  o f th e  f re q u e n c y  w ith  w hich  th e  a c h ie v e m e n t them e 

a p p e a r s . T h is  te c h n iq u e  i s  e x e m p lif ie d  by  th e  T h em atic  A p p re c ia t io n  

T e s t  (TA T). H ow ever, i t  a p p e a rs  t h a t  s tu d ie s  u t i l i z i n g  q u e s t io n n a i r e  

m e asu re s  o f  a ch iev em en t m o t iv a t io n  p r e s e n t  c l e a r e r  p i c t u r e s  o v e r a l l , 

th a n  th o s e  u t i l i z i n g  p r o j e c t i v e  m e a s u re s . The r e s u l t s  o f  s t u d i e s  u s in g  

p r o j e c t i v e  m e a su re s  a r e  q u i t e  i n c o n s i s t e n t .  One f a c t o r  c o n t r i b u t i n g  to  

t h i s  in c o n s i s t e n c y  i s  th e  low  r e l i a b i l i t y  o f  p r o j e c t i v e  m e a s u re s ,  

p a r t i c u l a r l y  th e  TAT. Q u e s t io n n a i r e  m e asu re s  o f  acad em ic  m o t iv a t io n  

a p p e a r  to  p ro v id e  c o n s i s t e n t  and p o s i t i v e  r e l a t i o n s h i p s  w ith  academ ic  

p e rfo rm a n c e  even  though  i n  m ost in s t a n c e s  th e  r e l a t i o n s h i p s  a r e  n o t  v e ry  

s t r o n g  (L a v in , p .  7 7 ) .

L e v e l o f  A s p i r a t i o n . M easu res  o f th e  l e v e l  o f  a s p i r a t i o n  showed 

h ig h  c o r r e l a t i o n s  to  t o t a l  g ra d e  a v e ra g e  and c l a s s  ra n k  in  a s tu d y  by  

W o re ll in  1959.

The l e v e l  o f  a s p i r a t i o n  r e f e r s  to  th e  s u b se q u e n t l e v e l  o f  p e r ­

fo rm ance w hich  an in d i v id u a l  "h o p es  f o r " ,  " e x p e c t s " ,  and " i s .  m in im a lly
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s a t i s f i e d  w ith "  fo l lo w in g  h i s  p e rfo rm a n c e  on a  t a s k .  The d i f f e r e n c e  

be tw een  th e  a c t u a l  p e rfo rm a n c e  and th e  e x p e c te d  p e rfo rm a n c e  g e n e r a te s  

d is c r e p a n c y  s c o r e s .  The in d i v id u a l  w ith  th e  h ig h e r  d is c r e p a n c y  s c o re s  

i s  e x p e c te d  to  p e rfo rm  more p o o r ly  s in c e  an  a c h ie v e m e n t s i t u a t i o n  f o r  him  

ev o k es m ore u n r e a l i s t i c  b e h a v io r s .  One w ith  lo w er d is c re p a n c y  s c o re s  

w ould evoke m ore r e a l i s t i c  b e h a v io r s .  The s tu d e n t  who beh av ed  u n r e a l -  

i s t i c a l l y  h a s  an  a s p i r a t i o n  l e v e l  m a rk e d ly  beyond h i s  p o t e n t i a l  c a p a c i ty  

and te n d s  to  a t t a i n  a  lo w er s c h o l a s t i c  s t a n d i n g .  On th e  o th e r  h a n d , th e  

s tu d e n t  who h o ld s  m o d e ra te  a s p i r a t i o n s ,  p e r c e iv e s  h i s  e f f o r t s  a s  b e in g  

com m ensurate w ith  p o t e n t i a l  c a p a c i t y  p e r fo rm a n c e , te n d s  to  o b ta in  g ra d e  

s u c c e s s  (W o re l l ,  1 9 5 9 , p .  4 7 ) .

In  th e  s tu d y  by W o re ll (1 9 5 9 ) ,  a s p i r a t i o n  i n d i c i e s  a lo n e  p ro d u ced  

a m u l t i p l e  R o f  .6 9 .  When com bined w ith  a b i l i t y  and h ig h  s c h o o l a c h ie v e ­

m ent i n d i c i e s ,  a  m u l t ip l e  R o f  .72 was o b ta in e d  f o r  th e  t o t a l  g ra d e  p o in t  

a v e ra g e  o f  fre sh m en  s t u d e n t s .

M easu res  o f  In d e p e n d e n c e . M easu res o f  in d e p e n d e n c e  show some 

p ro m ise  o f  b e in g  u s e f u l  p r e d i c t o r s  o f  academ ic  p e r fo rm a n c e . C o n c e p tu a l ly ,  

t h i s  v a r i a b l e  h a s  b een  u se d  in  d i f f e r e n t  s e n s e s .  I t  i s  u se d  som etim es 

to  i n d i c a t e  th e  n e e d  to  make d e c i s io n s  and to  s e l e c t  a l t e r n a t i v e  c o u r s e s  

o f  a c t i o n  on o n e 's  own i n i t i a t i v e  w ith o u t  s e e k in g  th e  a d v ic e  o r  s u p p o r t  

o f  o t h e r s .  I t  i s  som etim es u sed  in  th e  s e n s e  o f  c o n fo rm ity  to  o r d e v ia t io n  

from  some group  norm . In d ep en d e n ce  a p p e a rs  t o  b e  p o s i t i v e l y  r e l a t e d  to  

academ ic p e r fo rm a n c e .

M easu res  o f  I m p u l s i v i t y . In  an  ach ie v e m e n t o r i e n t e d  s o c i e t y ,  

a d e q u a te  a d u l t  r o l e  p e rfo rm a n c e  o f te n  r e q u i r e s  d e la y  in  im m ed ia te  

g r a t i f i c a t i o n  in  th e  i n t e r e s t  o f  lo n g - te rm  g o a ls  (L av in  p .  8 1 ) .  The
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a b i l i t y  to  d e la y  im m ediate  g r a t i f i c a t i o n  and  to  p e r s i s t  a t  t a s k s  when 

th e  re w a rd s  l i e  in  th e  f u t u r e  i s  a  r e q u ir e m e n t  o f  a s t u d e n t 's  e d u c a t io n a l  

r o l e .  Thus v a r i a t i o n s  in  t h i s  p e r s o n a l i t y  c h a r a c t e r i s t i c  a r e  o f te n  r e ­

l a t e d  t o  academ ic  p e r fo rm a n c e .

M easu res  o f  A n x ie ty . On th e  c o l l e g e  l e v e l ,  g e n e ra l  m e a su re s  o f 

a n x ie ty  a r e  n o t  d i r e c t l y  u s e f u l  f o r  p r e d i c t i o n  o f  academ ic  p e r fo rm a n c e . 

H ow ever, some e v id e n c e  d id  s u g g e s t  t h a t  g e n e r a l  a n x ie ty  m ig h t b e  u s e f u l  

i n  m u l t i p l e  c o r r e l a t i o n  a n a l y s i s ,  s in c e  i t  m ig h t b o o s t  th e  l e v e l  o f  

c o r r e l a t i o n  be tw een  a b i l i t y  and g ra d e s  (L a v in ,  p .  8 7 ) .

M easu res  o f  I n t r o v e r s i o n . The te rm  " in t r o v e r s i o n "  r e f e r s  to  

sh y n e ss  and  a  te n d e n c y  to  w ith d raw  from  s o c i a l  c o n t a c t .  I t s  o p p o s i t e ,  

e x t r o v e r s io n  r e f e r s  t o  a  te n d e n c y  tow ard  s o c i o b i l i t y  and th e  s e e k in g  o f  

s o c i a l  c o n t a c t s .  I n t r o v e r s io n  on th e  c o l le g e  l e v e l  a p p e a rs  to  be  

p o s i t i v e l y  r e l a t e d  to  acad em ic  p e rfo rm a n c e  (L a v in , p .  9 0 ) .

M easu res  o f  S e l f - I m a g e . Even th o u g h  s p o t t y ,  th e  s tu d ie s  s u g g e s t  

t h a t  a  p o s i t i v e  s e l f - im a g e  i s  a s s o c ia t e d  w ith  h ig h e r  p e r fo rm a n c e . How­

e v e r ,  th e  s tu d i e s  do n o t  e s t a b l i s h  w h e th e r  th e  s e l f - im a g e  i s  d e te rm in e d  

by p r i o r  p e rfo rm a n c e  o r  w h e th e r  p e rfo rm a n c e  i s  d e te rm in e d  by th e  s e l f -  

im age (L a v in , p .  9 3 ) .

M easu re s  o f  A d ju s tm e n t. A num ber o f  i n v e s t i g a t i o n s  h ad  u se d  th e  

M in n e so ta  M u l t ip h a s ic  P e r s o n a l i t y  In v e n to ry  (MMPI) t o  s tu d y  th e  r e l a t i o n ­

s h ip  be tw een  a d ju s tm e n t and acad em ic  p e r fo rm a n c e . The MMPI i s  a  c l i n i c a l l y  

o r i e n t e d  in s t ru m e n t  t h a t  d e f in e s  a num ber o f  p e r s o n a l i t y  d im e n s io n s  h a v in g  

p a t h o lo g ic a l  s i g n i f i c a n c e .  Some s t u d i e s  r e v e a le d  a  l e v e l  o f  s ig n i f i c a n c e  

and o th e r s  d id  n o t .
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Many o th e r  p e r s o n a l i t y  v a r i a b l e s  have  b een  s tu d ie d  s in g ly  and 

in  m u l t i p l e s  f o r  t h e i r  s i g n i f i c a n c e  i n  academ ic  p e r fo rm a n c e . A t b e s t  

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

S o c io lo g ic a l  D e te rm in a n ts  a s  P r e d i c t o r s

W hile no s o c io l o g ic a l  v a r i a b l e  was c o n s id e re d  in  t h i s  s tu d y ,  

th e s e  v a r i a b l e s  do p la y  a r o l e  i n  academ ic p r e d i c t i o n .  Many s tu d ie s  

w ere  re v ie w e d  to  a s c e r t a i n  th e  e f f e c t  o f  s o c i o l o g i c a l  v a r i a b l e s .

S o c io lo g ic a l  s tu d ie s  ta k e  two fo rm s , b a s i c a l l y .  One ty p e  exam ines 

th e  e f f e c t s  o f  r o l e  r e l a t i o n s h i p s  on acad em ic  a c h ie v e m e n t. An exam ple o f  

t h i s  w ould be a  s tu d y  o f  th e  s tu d e n t - t e a c h e r  r e l a t i o n s h i p  in  w hich  th e  

d e g re e  o f  co n g ru en ce  betw een  th e  s t u d e n t 's  and th e  t e a c h e r 's  d e f i n i t i o n  

o f  th e  s t u d e n t 's  r o l e  i s  m e a su re d . A second  ty p e  o f  s o c io l o g ic a l  s tu d y  

exam ines th e  e f f e c t  o f  v a r io u s  e c o l o g ic a l  and dem ograph ic  c h a r a c t e r i s t i c s  

upon academ ic p e r fo rm a n c e . T h ese  i n v e s t i g a t i o n s  exam ine su ch  v a r i a b l e s  

a s  so c io ec o n o m ic  s t a t u s ,  sex  o f  th e  s tu d e n t ,  r a c e  o f  th e  s tu d e n t ,  

r e l i g i o n ,  r u r a l - u r b a n  b a c k g ro u n d , h ig h  s c h o o l c h a r a c t e r i s t i c s ,  a g e ,  and 

th e  l i k e  (L a v in , p .  1 2 2 ) .

S o c io lo g ic a l  v a r i a b l e s  a r e  r e l a t e d  to  p e rfo rm a n c e  b e c a u se  th e y  

sy m b o liz e  c e r t a i n  u n i f o r m i t i e s  o f  p e r s o n a l i t y .  T h a t i s ,  p o s i t i o n  in  th e  

s o c i a l  s t r u c t u r e  su ch  a s  so c io -e c o n o m ic  s t a t u s  and sex  te n d s  to  p ro d u c e  

c e r t a i n  s i m i l i a r i t i e s  in  p e r s o n a l i t y  among o c c u p a n ts  o f th e s e  p o s i t i o n s .  

Some o f  th e s e  p e r s o n a l i t y  c h a r a c t e r i s t i c s  a r e ,  in  t u r n ,  r e l a t e d  to  

academ ic a ch iev em en t (L a v in , p .  1 2 3 ) .

S im i la r  S tu d ie s  i n  P r e d ic t io n  

In  r e v ie w in g  th e  l i t e r a t u r e  f o r  o th e r  s tu d i e s  s i m i l a r  to  t h i s  

o n e , v e ry  few w ere  found  t h a t  w ere  l i m i t e d  s o l e l y  to  th e  p r e d i c t i o n  o f
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g e n e ra l  b io lo g y  g rad e  p o i n t  a v e ra g e s  f o r  com munity c o l l e g e  s t u d e n t s .  

T h e r e f o re ,  th e  re v ie w  was b ro a d e n  to  in c lu d e  p r e d i c t i o n  s tu d ie s  t h a t  

w ere r e l a t e d  to  freshm an  b io lo g y  in  g e n e r a l ,  to  o th e r  s c ie n c e  s u b j e c t s ,  

and to  o th e r  com munity c o l l e g e  s u b j e c t s .  A lso  re v ie w e d  w ere s tu d i e s  

t h a t  u se d  CGP t e s t  s c o re s  f o r  p r e d i c t i o n ;  i n t e r e s t ,  m o t iv a t io n  and 

a s p i r a t i o n  m e a s u re s ,  such  a s  SAT and SCAT* and th e  h ig h  sch o o l g ra d e  

p o i n t  a v e r a g e .

S tu d ie s  In v o lv in g  th e  P r e d i c t i o n  
o f  B io lo g y  G rade P o in t  A verages

W illiam s  s tu d ie d  th e  e f f e c t s  o f  s e l e c t e d  e n v iro n m e n ta l f a c t o r s  

on a c h ie v e m e n t in  g e n e ra l  c o l le g e  b io lo g y  in  th e  San A n to n io  U nion J u n io r  

C o lle g e  D i s t r i c t .  To do t h i s  he  e s t a b l i s h e d  such  d ich o to m o u s g ro u p s  a s  

s c ie n c e  v e r s u s  n o n - s c ie n c e  m a jo r s ,  freshm en  v e r s u s  n o n -fre sh m e n , and  

f u l l - t i m e  v e r s u s  p a r t - t im e  s tu d e n t s .  O th e r d ic h o to m ie s  w ere (1 ) s tu d e n t s  

who had  a  c o n t e n t - o r i e n te d  backg round  v e r s u s  th o s e  who h ad  a p r o c e s s -  

o r i e n t e d  b a c k g ro u n d , ( 2 ) th o s e  who v iew ed b io lo g y  a s  p r o c e s s - o r i e n t e d  

v e r s u s  th o s e  who v iew ed i t  a s  c o n te n t  o r i e n t e d ,  and (3 )  th o se  w hose ACT 

N a tu ra l  S c ie n c e  s c o re s  w ere  ab o v e-th e -m ea n  v e r s u s  th o s e  whose s c o r e s  w ere 

b e lo w -th e -m e a n . He u sed  th e  p o in t  b i - s e r i a l  m ethod t o  c a l c u l a t e  c o e f f i c i e n t s  

o f  c o r r e l a t i o n .  When u s in g  th e  f i r s t  s e m e s te r ’s g ra d e  p o in t  a v e ra g e  a s  

th e  c r i t e r i o n  o f  a c h ie v e m e n t, W illia m s  o b ta in e d  c o r r e l a t i o n  c o e f f i c i e n t s  

t h a t  w ere  s i g n i f i c a n t  a t  th e  .01 l e v e l . When th e  s c o r e s  on th e  A dvanced 

P lac em en t B io lo g y  E x am in a tio n  w ere u sed  a s  th e  c r i t e r i o n  v a r i a b l e ,  

in s te a d  o f  th e  GPA, o n ly  th e  ACT above o r  below  th e  mean d icho tom y p r o ­

duced a s i g n i f i c a n t  c o r r e l a t i o n  (W illia m s , 1 9 7 2 ).

I n  a s tu d y  e n t i t l e d  "The R e la t io n s h ip  o f C e r t a in  M easu rab le  

F a c to r s  to  A cadem ic S u ccess  in  Freshm an B io lo g y  a t  A labam a A g r i c u l t u r a l
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and M e c h a n ic a l C o lle g e ” , J e n k in s  d e v e lo p ed  t h e  fo l lo w in g  p r e d i c t i o n  

e q u a t io n :

X! = 8 .4  +  0 .1 8 7 7  X2  +  0 .0 0 7 1  X3  +  0 .0 6 5 1  X4  +  0 .1 6 0 8  X5 .

She c o n s id e re d  th e  f a c t o r s  o f  se x  (X ^ ) , h ig h  s c h o o l  ra n k  (X2 ) , i n t e l l i g e n c e  

a s  m e a su re d  by  th e  C a l i f o r n ia  S h o r t  T e s t  o f  M e n ta l M a tu r i ty  (X3 ) , re a d in g  

a b i l i t y  a s  m easured  by  th e  Iow a S i l e n t  R e a d in g  T e s t s  (X4 ) , c r i t i c a l -  

th i n k in g  a b i l i t y  a s  m easu red  by  th e  W a tso n -G la se r  C r i t i c a l  T h in k in g  

A p p r a i s a l  (X5 ) , and g e n e ra l  a c h ie v e m e n t in  s c ie n c e  a s  d e te rm in e d  by STEP 

(Xg) . C o r r e la t io n  c o e f f i c i e n t s  w ere c a l c u l a t e d  f o r  th e  f i r s t  s e m e s te r  

b io lo g y  g ra d e  p o in t  a v e ra g e  and each  o f  th e  in d e p e n d e n t v a r i a b l e s . No 

s i g n i f i c a n t  r e l a t i o n s h i p  was fo u n d  betw een  s e x  and  th e  c r i t e r i o n  

v a r i a b l e .  A c o r r e l a t i o n  c o e f f i c i e n t  o f  .07 w as o b ta in e d  f o r  th e s e  two 

f a c t o r s .  C o r r e la t io n  c o e f f i c i e n t s  f o r  th e  c r i t e r i o n  v a r i a b l e  ( th e  f i r s t  

s e m e s te r  g rad e  p o in t  a v e ra g e )  and th e  o th e r  f a c t o r s  w ere a s  fo l lo w s :  

h ig h  s c h o o l r a n k ,  .8 0 ; m e n ta l a b i l i t y ,  .2 4 ; r e a d in g  a b i l i t y ,  .3 3 ; 

c r i t i c a l  th in k in g ,  .2 9 ; a ch iev em en t i n  g e n e r a l  s c ie n c e ,  .1 9 .  She con ­

c lu d e d  t h a t  h ig h  sc h o o l r a n k  was th e  b e s t  p r e d i c t o r ;  fo l lo w e d  by  re a d in g  

a b i l i t y ,  c r i t i c a l  th in k in g  a b i l i t y ,  and m e n ta l a b i l i t y  ( J e n k in s ,  19 6 6 ).

C r a f t ,  in  an u n p u b lish e d  d i s s e r t a t i o n  a t  th e  U n iv e r s i t y  o f  

K e n tu c k y , used  (1 )  h ig h  s c h o o l g ra d e  p o in t  a v e r a g e ,  (2 ) h ig h  sc h o o l 

s c ie n c e  g ra d e  p o in t  a v e ra g e ,  (3 )  ACT s ta n d a rd  s c o r e ,  (4 ) ACT E n g lis h  

s c o r e ,  (5 )  ACT N a tu ra l  S c ie n c e  s c o re  and ( 6 ) th e  f i r s t  s e m e s te r  g rad e  

p o i n t  a v e ra g e  to  p r e d i c t  a c h ie v e m e n t i n  b io l o g y .  A ll v a r i a b l e s  showed 

some r e l a t i o n s h i p  to  a ch iev em en t in  b io lo g y ,  h o w ev er, th e  s t r o n g e s t  

r e l a t i o n s h i p s  w ere shown by h ig h  s c h o o l GPS and  h ig h  s c h o o l s c ie n c e  GPA.

H is  sam p le  was d iv id e d  in t o  f i v e  g ro u p s  a c c o r d in g  to  th e  g r a d e s  A, B, C,

D, an d  E . He u sed  a n a ly s i s  o f  v a r i a n c e ,  th e  Duncan M u l t ip le  R ange, and
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d is c r im in a n t  f u n c t io n a l  a n a l y s i s  to  d e te rm in e  th e  r e l a t i o n s h i p s  ( C r a f t ,  

1 9 7 2 ) .

In  a s tu d y  c o n d u c ted  a t  th e  U n iv e r s i ty  o f  N e b ra s k a , Jo h n s te n  

fo u n d  a  p o s i t i v e  r e l a t i o n s h i p  b e tw een  h ig h  s c h o o l b ack g ro u n d  i n  s c ie n c e  

and  m a th e m a tic s  and a ch iev em en t i n  g e n e ra l  c o l le g e  b io lo g y .  The g a in  in  

s c o r e s  on p r e - t e s t s  and p o s t - t e s t s  u s in g  th e  A dvanced P lac em en t B io lo g y  

E x am in a tio n  s e rv e d  a s  th e  d e p e n d e n t c r i t e r i o n .  He d iv id e d  h i s  sam ple  

i n t o  f i v e  m a jo r  t e s t  c a s e s :

(1 ) T hose who h ad  ta k e n  h ig h  sc h o o l c h e m is t ry ,  v e r s u s  th o s e  

who had  n o t .

(2) T hose  who h ad  ta k e n  h ig h  sc h o o l p h y s ic s  v e r s u s  th o se  who 

h ad  n o t .

(3 )  T hose who h ad  l e s s  th a n  two y e a r s  o f  m a th e m a tic s ,  v e r s u s  

two to  th r e e  y e a r s  o f  m a th e m a tic s , v e r s u s  m ore th a n  3% y e a r s  

o f  m a th e m a tic s .

(4 ) T hose who had  p a r t i c i p a t e d  in  e x t r a - c u r r i c u l a r  s c ie n c e  

a c t i v i t i e s  v e r s u s  th o s e  who had  n o t .

(5 ) T h o se  who h ad  h ig h  s c h o o l te a c h e r s  w hose c r e d i t  h o u rs  in  

b io lo g y  ra n g e d  from  0 to  17 h o u r s ,  18 to  35 h o u r s ,  and  36 

h o u r s  o r m o re .

He u sed  a n a l y s i s  o f v a r ia n c e  and th e  " t "  t e s t  to  d e te rm in e  s i g n i f i c a n t  

d i f f e r e n c e s .  S i g n i f i c a n t  r e l a t i o n s h i p s  a t  th e  .01 l e v e l  was fou n d  f o r  

c a s e s  1 , 2 ,  and  3 and a t  th e  ,05  l e v e l  f o r  c a s e s  4 .  No s i g n i f i c a n c e  was 

fou n d  in  c a s e  5 ( J o h n s te n ,  1 9 6 7 ).

B e n n e t t  (1 9 7 0 ) , in  a d i s s e r t a t i o n  a t  Iowa S ta t e  U n iv e r s i t y ,  found  

s i g n i f i c a n t  d i f f e r e n c e s  among h ig h  sc h o o l b io lo g y  g ro u p s ,  h ig h  s c h o o l 

c h e m is try  g ro u p s ,  and th r e e  c o l l e g e  g roups i n  a c h ie v e m e n t in  B io lo g y  101
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a s  m easu red  b y  an  a c h ie v e m e n t t e s t  and f i n a l  g r a d e s .  He a l s o  s tu d ie d  

th e  p r e d i c t i v e  e f f e c t  o f  h ig h  s c h o o l  r a n k ,  th e  M in n e so ta  S c h o la s t i c  

A p ti tu d e  t e s t s ,  th e  E n g l is h  and  m a th e m a tic s  p la c e m e n t s c o r e s .  Of th e s e  

v a r i a b l e s , h e  fo u n d  t h a t  th e  p r e v io u s  h ig h  s c h o o l b io lo g y  and  c h e m is try  

p rog ram s w ere m ore s i g n i f i c a n t l y  r e l a t e d  to  s u c c e s s  in  B io lo g y  101 and 

c o u ld ,  t h e r e f o r e ,  s e rv e  a s  p r e d i c t o r s .

The e f f e c t s  o f s e l e c t e d  c u l tu r a l - e n v i r o n m e n ta l  f a c t o r s  and  s tu d e n t  

a t t i t u d e s  on a ch iev em en t i n  f re sh m an  b io lo g y  w ere s tu d ie d  by  M cC all (1972) 

a t  M id d le  T e n n e sse e  S ta t e  U n iv e r s i t y .  He u se d  v a r io u s  s t a t i s t i c a l  m eas­

u r e s  to  d e te rm in e  th e  e f f e c t  o f  each  v a r i a b l e .  S i g n i f i c a n t  e f f e c t s  w ere 

found  f o r  th e  num ber o f  s c ie n c e  c o u rs e s  th e  s tu d e n t s  had  co m p le te d  in  

h ig h  s c h o o l ,  and  th e  ty p e  o f  b io lo g y  c o u rs e  co m p le te d  in  h ig h  s c h o o l .  

S i g n i f i c a n t  r e l a t i o n s h i p s  w ere  a l s o  found  w ith  r e s p e c t  to  s tu d e n t  

em ploym ent; th o s e  who w ere m o d e ra te ly  em ployed s c o re d  h i g h e s t .  W ith  

r e s p e c t  to  th e  s e l f - r e p o r t  o f  h ig h  sc h o o l g r a d e s ,  th o s e  who r e p o r te d  

g ra d e s  o f  B+ to  A , s c o re d  s i g n i f i c a n t l y  h ig h e r  on th e  b io lo g y  

a c h ie v e m e n t e x a m in a t io n  and th e  b io lo g y  n u m e ric a l  a v e r a g e .  S tu d e n ts  who 

had  a  d e s i r e  to  ta k e  th e  c o u rs e  s c o re d  s i g n i f i c a n t l y  h ig h e r  th a n  th o se  

who to o k  i t  o n ly  b e c a u se  i t  was r e q u i r e d .

The r e l a t i o n s h i p s  o f  s e x ,  a b i l i t y  l e v e l  and b io lo g y  p r e p a r a t io n  

to  a c h ie v e m e n t in  fre sh m an  b io lo g y  a t  M e tro p o l i ta n  S ta t e  C o lle g e  w ere 

i n v e s t i g a t e d  by  S p u r l in  (1968) . He o rg a n iz e d  h i s  d a ta  i n t o  v a r io u s  

f a c t o r a l  d e s ig n s  w ith  s e x ,  h ig h  s c h o o l b io lo g y  b a c k g ro u n d , ACT t o t a l  

s c o r e ,  ACT s c ie n c e  s c o re ,  and  h ig h  sc h o o l r a n k  a s  f a c t o r s .  The c r i t e r i a  

f o r  s u c c e s s  w ere  s c o r e s  on th r e e  t e s t s :  th e  N e lso n  B io lo g y  T e s t ,  th e  

K r a b i l l  T e s t  o f  B io lo g ic a l  P r i n c i p l e s ,  and l o c a l l y  p re p a re d  f i n a l  

e x a m in a t io n s .  He u sed  a n a l y s i s  o f  v a r ia n c e  and  c o v a r ia n c e  p ro c e d u re s
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to  d e te rm in e  any  s i g n i f i c a n c e .

The f a c t o r s  o f  s e x ,  ACT t o t a l  s c o r e ,  S c ie n c e  ACT S c o re , and h ig h  

s c h o o l ra n k  v a r ie d  s i g n i f i c a n t l y  w ith  s tu d e n t  a c h ie v e m e n t. A ls o , th e  

ty p e  o f  h ig h  sc h o o l b io lo g y  w h ich  a  s tu d e n t  had  co m p le te d  was found  to  

h av e  made a  d i f f e r e n c e  upon h i s  p e rfo rm a n c e  i n  th e  c o l l e g e  c o u r s e .  He 

d e v e lo p e d  th r e e  p r e d i c t i o n  e q u a t io n s  a c c o rd in g  to  w h e th e r  th e  s tu d e n t  h ad  

p r e v io u s ly  ta k e n  BSCS b io lo g y ,  c o n v e n t io n a l  b io lo g y ,  o r  n o  b io lo g y  in  

h ig h  s c h o o l . I n  ea c h  c a se  th e  ACT t o t a l  s c o re  was th e  m o s t s i g n i f i c a n t  

v a r i a b l e .  S p u r l in  co n c lu d ed  t h a t  c o l le g e  b io lo g y  a c h ie v e m e n t was 

a f f e c t e d  by  p r i o r  b i o l o g i c a l  e d u c a t io n  a s  w e l l  a s  by th e  s t u d e n t 's  

i n t e l l i g e n c e  and r e a d in g  a b i l i t y .

I s  th e r e  any  s i g n i f i c a n t  d i f f e r e n c e  i n  a c h ie v e m e n t i n  g e n e r a l  

b io lo g y  w i th in  a  com m unity c o l l e g e  and a  u n i v e r s i t y  i f  t h e  s tu d e n t s  

b ack g ro u n d s  a r e  s im i la r ?  T h is  q u e s t io n  p ro v id e d  th e  fo c u s  o f  a  s tu d y  

by K o c h e rb e rg e r  a t  th e  S t a t e  U n iv e r s i t y  o f  New Y ork a t  B u f f a lo .  He 

to o k  sam p les  from  th e  u n i v e r s i t y  and from  Jam estow n Community C o lle g e .  

F o u r h y p o th e s e s  w ere  t e s t e d .  The f i r s t  was t h a t  th e  tw o -y e a r  c o l l e g e  

p ro d u c e s  b e t t e r  r e s u l t s  on a  common a ch iev em en t m e asu re  th a n  does th e  

u n i v e r s i t y ,  e s p e c i a l l y  f o r  th o s e  in  th e  lo w e r 5 0 th  p e r c e n t i l e  o f  th e  

c l a s s  a s  d e te rm in e d  by  th e  h ig h  sc h o o l a v e ra g e  and th e  N e lso n  B io lo g y  

T e s t .  Even th ough  th e  u n i v e r s i t y  sam ple  s c o re d  h ig h e r  on a  common 

c r i t e r i o n  e x a m in a tio n  th a n  th e  com m unity c o l le g e  sam p le , th e r e  was n o  

s i g n i f i c a n t  d i f f e r e n c e  found  be tw een  th e  s c o re s  i n  th e  lo w e r  5 0 th  

p e r c e n t i l e  g ro u p s .  The tw o -y e a r  c o l le g e  d id  n o t  p ro v id e  i n s t r u c t i o n  

t h a t  was s i g n i f i c a n t l y  d i f f e r e n t  from  t h a t  o f  th e  u n i v e r s i t y .

The seco n d  h y p o th e s i s  t e s t e d  was t h a t  a c h ie v e m e n t i n  h ig h  s c h o o l 

and a c h ie v e m e n t on th e  N e lso n  B io lo g y  t e s t  i s  p o s i t i v e l y  c o r r e l a t e d  w ith
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s u c c e s s  in  g e n e r a l  b io lo g y .  The r e s u l t s  in d i c a t e d  t h a t  c o r r e l a t i o n s  

be tw een  h ig h  sc h o o l a v e ra g e s  and th e  c r i t e r i o n  and  a l s o  be tw een  th e  t e s t  

and th e  c r i t e r i o n  v a r i a b l e  w ere s i g n i f i c a n t .

T h i r d ly ,  i t  was shown, a s  h y p o th e s iz e d ,  t h a t  th e  l a c k  o f  s u c c e s s  

a s  m easu red  by  "D11 and  "F" g ra d e s  was g r e a t e r  in  th e  u n i v e r s i t y  th a n  in  

th e  tw o -y e a r  c o l le g e  a l th o u g h  c r i t e r i o n  s c o re s  w ere  somewhat h i g h e r .  

F o u r th ly ,  th e  tw o -y e a r c o l l e g e  s tu d e n t  p e r c e iv e d  a  c l o s e r  r e l a t i o n s h i p  

b e tw een  h im s e l f  and h i s  f a c u l t y  th a n  d id  th e  u n i v e r s i t y  s t u d e n t .  O v e r a l l ,  

K o ck e rb u rg e r c o n c lu d e d  t h a t  th e  com m unity c o l le g e  a p p e a rs  t o  p ro v id e  

s a t i s f a c t o r y  academ ic i n s t r u c t i o n  in  an a tm o sp h ere  t h a t  i s  m ore  co n d u c iv e  

to  th e  academ ic  s u r v iv a l  o f  th e  l e s s  w e l l  p re p a re d  s tu d e n t s  

(K o c h e rs b e rg e r , 1966) .

I n  a n o th e r  s tu d y ,  th e  r e l a t i o n s h i p  o f  m a th e m a tic a l a p t i t u d e  and  

a c h ie v e m e n t to  s u c c e s s  in  h ig h  sc h o o l b io lo g y  was exam ined . The 

i n v e s t i g a t o r  u sed  p a r t i a l  c o r r e l a t i o n  te c h n iq u e s  t o  m easu re  th e  e f f e c t s  

o f  m a th e m a tic a l a ch iev em en t and a p t i t u d e  on b o th  c o n v e n t io n a l  and BSCS 

b io lo g y  w h ile  c o n t r o l l i n g  f o r  v e r b a l  r e a s o n in g .  He found  s i g n i f i c a n t  

r e s u l t s  i n  b o th  in s ta n c e s  (C a in , 1 9 6 4 ) .

S tu d ie s  I n v o lv in g  th e  P r e d ic t io n  o f  A chievem ent 
in  O th e r Community C o lle g e  S c ie n c e  S u b je c ts

The p r e d i c t i o n  o f  s u c c e s s  in  g e n e ra l  c h e m is try  i n  a com munity 

c o l l e g e  was i n v e s t i g a t e d  by  C o ley  a t  C habot C o lle g e  i n  Haywood, C a l i f o r n i a .  

A l l  s c ie n c e  m a jo rs  a t  t h i s  i n s t i t u t i o n  w ere  r e q u i r e d  to  ta k e  G en era l 

C h e m is try . Upon e n t r y  i n t o  th e  p rogram  many s tu d e n t s  had  n o t  ta k e n  h ig h  

s c h o o l c h e m is try  and  b o th  y e a r s  o f h ig h  sc h o o l a l g e b r a .  A l l  w ere r e q u i r e d  

to  ta k e  th e  T o ledo  C h em is try  P lacem en t E x am in a tio n  w here an  a r b i t r a r y  

s c o re  o f  50 was s e t  a s  th e  minimum s c o re  f o r  a d m is s io n  to  g e n e ra l  c h e m is t ry .



31

S tu d e n ts  who s c o re d  below  50 w ere  a s s ig n e d  to  p r e - c o l l e g e  C h e m is try  3 1 , 

who th e n ,  upon s u c c e s s f u l  c o m p le tio n , to o k  th e  G en era l C o lle g e  C h em is try  

ACT s e r i e s .

To d e te rm in e  th e  b e s t  p r e d i c t o r  o r  th e  b e s t  c o m b in a tio n  o f 

v a r i a b l e s  t h a t  w ould  p r e d i c t  s u c c e s s  i n  G e n e ra l C h em is try  1A, te n  

in d e p e n d e n t v a r i a b l e s  w ere  c o r r e l a t e d  w ith  two d ep e n d e n t v a r i a b l e s .

The in d e p e n d e n t v a r i a b l e s  w ere  C h em istry  3 1 , th e  T oledo C h e m is try  

P lac em en t Exam, ACT s c o re s  (C o m p o s ite , M a th e m a tic s , N a tu ra l  S c ie n c e , 

E n g l i s h ,  S o c ia l  S c ie n c e ) ,  and h ig h  s c h o o l c h e m is try  and a lg e b r a  c o u r s e s .  

The two d ep e n d e n t v a r i a b l e s  w ere  G e n e ra l C h em is try  1A g ra d e s  and th e  

A m erican  C hem ical S o c ie ty  (ACS) G e n e ra l C h em is try  E x am in a tio n  s c o r e s .

The ACS s c o re s  and th e  C h em is try  1A g ra d e s  c o r r e l a t e d  from  .72 to  .8 1 . 

M u l t ip le  c o r r e l a t i o n  te c h n iq u e s  w ere u se d  to  d e te rm in e  th e  d e g re e  o f 

r e l a t i o n s h i p  be tw een  th e  v a r i a b l e s .  S te p w ise  r e g r e s s io n  was em ployed to  

d e v e lo p  th e  d i f f e r e n t i a l  w e ig h t in g s  o f  th e  p r e d i c t o r  v a r i a b l e s .

F o r th o s e  s tu d e n t s  who h ad  ta k e n  th e  p r e - c o l l e g e  C h em istry  3 1 , 

th e  o n ly  p r e d i c t o r  o f  any s ig n i f i c a n c e  was th e  g ra d e  in  C h e m is try  3 1 . 

W ith o n ly  th r e e  v a r i a b l e s  in  th e  e q u a t io n ,  a  m u l t ip l e  R o f  .43 was 

o b ta in e d ,  a lo n g  w ith  an R s q u a re  o f  .18 and a  s ta n d a rd  e r r o r  o f  .9 4 .

T h is  i n d i c a t e d  t h a t  th e  C h em is try  31 g ra d e  a lo n e  a c c o u n te d  f o r  18% o f  

th e  v a r i a n c e .  When th e  T o led o  C h e m is try  P la c e m e n t Exam s c o r e s  w ere 

e n te r e d  a s  th e  second  b e s t  v a r i a b l e  i t  o n ly  in c re a s e d  th e  t o t a l  v a r ­

ia n c e  a c c o u n te d  f o r  t o  19%, th u s  was n o t  n e e d e d  in  th e  r e g r e s s io n  

e q u a t io n .  The f i r s t  e q u a t io n  o f  Y = 0 ,4 2  +  0 .6 3  (C h e m is try  31 g ra d e )  

was u s e f u l  f o r  p r e d i c t i o n s .

F or th o s e  s tu d e n ts  who had  n o t  ta k e n  th e  p r e - c o l l e g e  C h em is try  

31 a s  p r e r e q u i s i t e ,  th e  T o led o  C h em is try  P lac em en t Exam w as th e  b e s t



32
p r e d i c t o r .  I t  y ie ld e d  a  m u l t ip l e  R o f  0 .3 9 ,  an R s q u a re  o f  0 .1 5  and  a 

s ta n d a rd  e r r o r  o f  1 .1 7 .  I t  a c c o u n te d  f o r  15% o f th e  t o t a l  v a r i a n c e .

The p r e d i c t i o n  e q u a t io n  on t h i s  b a s i s  was Y = 1 .4 7  +  0 .0 6  (T o ledo  

C h em is try  P lacem en t Exam ). The o th e r  v a r i a b l e s  d id  n o t  c o n t r i b u t e  to  

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

I n  a t te m p t in g  to  e x p la in  th e  la c k  o f  s ig n i f i c a n c e  when o th e r  

p r e d i c t o r  v a r i a b l e s  w ere  u s e d ,  th e  s tu d y  was i n  ag reem en t w ith  th e  

l i t e r a t u r e  w hich  s u g g e s ts  t h a t  c o u rse  a r e a s  and g ra d e  p o in t  a v e ra g e  a r e  

b e t t e r  p r e d i c t o r s  th a n  t e s t  s c o r e s .  ACT s c o re s  te n d  to  c o r r e l a t e  b e t t e r  

w ith  o v e r a l l  fresh m en  g ra d e  p o in t  a v e ra g e s  th a n  w ith  th e  s p e c i f i c  c o u rse  

g r a d e s .

The s tu d y  s u g g e s ts  t h a t  i t  i s  im p o r ta n t  t h a t  ea c h  i n s t i t u t i o n  

d e v e lo p  i t s  own u n iq u e  p r e d i c t i o n  e q u a t io n  and m e th o d s . H ow ever, a  lo o k  

a t  th e  t o t a l  am ount o f  v a r ia n c e  e x p la in e d  by  th e  in d e p e n d e n t v a r i a b l e s  

le a d s  to  th e  c o n c lu s io n  t h a t  th e re  w ere  o th e r  f a c t o r s  t h a t  c o n t r ib u te d  

to  s u c c e s s  i n  c h e m is t r y .  They may o r  may n o t  have b een  academ ic i n  

n a t u r e ,  b u t  w h a tev e r th e y  w e re , th e y  w ere  s i g n i f i c a n t  (C o le y , 1 9 7 3 ) .

In  a n o th e r  s i m i l a r  s tu d y  d e a l in g  w ith  p r e d i c t i o n  o f  s u c c e s s  in  

community c o l l e g e ,  th e  a r e a  o f  co n ce rn  was re m e d ia l m a th e m a tic s  and 

among th e  c r i t e r i a  w ere  CGP t e s t  v a r i a b l e s .  T h is  was one o f th e  few  

s tu d ie s  fo u n d  t h a t  u t i l i z e d  GCP t e s t  s c o r e s . CGP d i f f e r s  from  ACT in  

t h a t  i t  was o r i g i n a l l y  d e v e lo p e d  p r i m a r i l y  f o r  u se  in  th e  com m unity 

c o l l e g e .

The s tu d y  was done in  seven  com m unity c o l le g e s  in  th e  s t a t e s  o f  

C o n n e c t ic u t  and M a s s a c h u s e t t s . D ata  on 181 re m e d ia l m a th em atic s  s tu d e n ts  

w ere u sed  to  d ev e lo p  a  r e g r e s s io n  e q u a t io n  f o r  p r e d i c t i n g  s u c c e s s  in  

re m e d ia l m a th e m a tic s  c o u r s e s .  In  th e  r e g r e s s io n  a n a l y s i s  th e  fo l lo w in g
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in d e p e n d e n t v a r i a b l e s  were i d e n t i f i e d :  s e l e c t e d  s c o r e s  from  th e  CGP 

t e s t  ( r e a d in g ,  s e n te n c e s ,  m a th e m a tic s ,  an d  m a th e m a tic s  i n t e r e s t ) ,  h ig h  

s c h o o l  a v e ra g e ,  num ber o f c l a s s  h o u rs  f o r  w hich  r e g i s t e r e d ,  num ber o f 

c r e d i t  h o u rs  g iv e n  in  r e m e d ia l  m a th e m a tic s ,  an  a t t i t u d e  tow ard  m a th e ­

m a t ic s  s c o re  from  th e  D u tto n  t e s t ,  work s t a t u s  w h ile  a t t e n d in g  c o l l e g e ,  

and  s e x .  The c r i t e r i o n  v a r i a b l e  was a  d ich o to m o u s v a r i a b l e  b a s e d  on 

g r a d e s  i n  r e m e d ia l  m a th em a tic s  c o u rse s  -  A , B , C, o r  s a t i s f a c t o r y  f o r  

s u c c e s s  and D, F , W, or u n s a t i s f a c t o r y  f o r  f a i l u r e .

I n t e r c o r r e l a t i o n s  o f  th e  in d e p e n d e n t v a r i a b l e s  w ith  th e  c r i t e r i o n  

v a r i a b l e  w ere s i g n i f i c a n t  o n ly  f o r  th e  fo l lo w in g :  h ig h  sc h o o l a v e ra g e ,  

r  = 0 .2 9 ;  CGP r e a d in g  s c o r e ,  r  = 0 .1 3 ; CGP s e n te n c e  t e s t  s c o r e ,  r  = 0 .1 8

and CGP m a th e m a tic s  s c o re ,  r  = 0 .1 9 .  I n  o r d e r  to  d e te rm in e  th e  b e s t

p r e d i c t o r s ,  th e  i n v e s t i g a t o r  u s e d  s te p w is e  r e g r e s s io n  a n a l y s i s .  From 

t h i s  a n a l y s i s  th e  b e s t  c o m b in a tio n  c o n s i s t e d  o f f i v e  v a r i a b l e s :  h ig h  

s c h o o l  a v e ra g e  (X-^) , CGP m a th e m a tic s  t e s t  s c o re  (X2 ) , D u tto n  a t t i t u d e  

to w ard  m a th e m a tic s  s c o re  (X3 ) , CGP s e n te n c e  t e s t  s c o r e  (X4 ) , CGP 

m a th e m a tic s  i n t e r e s t  sc o re  (Xg) . The m u l t i p l e  R f o r  th e s e  f i v e  v a r i a b l e s

was 0 .3 3  w hich  w as s i g n i f i c a n t  a t  th e  0 .1 5  l e v e l .  The m u l t i p l e  R f o r  a l l

te n  v a r i a b l e s  was 0 .3 5 .  The r e g r e s s io n  e q u a t io n  b a s e d  on th e  f i r s t  f i v e  

v a r i a b l e s  w as:

Y = 0.1809X-L +  0.0132X2 +  0.0129X3 

+  O.OO6 X4  -  O.OOO6 X5  -  0 .6 5 2 6

E dw ards, 1 9 7 2 ) .

A ct s c o r e s  and h ig h  s c h o o l g ra d e  p o i n t  a v e ra g e s  w ere u se d  in  a 

s tu d y  to  p r e d i c t  g ra d e s  in  o c c u p a t io n a l  and  academ ic c u r r i c u l a  o f  tw o- 

y e a r  c o l l e g e s .  The t e s t  s c o r e s  and th e  h ig h  sch o o l GPA w ere c o r r e l a t e d  

w i th  th e  e n d - o f - th e  s e c o n d -y e a r - c o l le g e  g ra d e s  in  tw e lv e  c u r r i c u l a r  a r e a s .
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I t  was fou n d  t h a t  by  o p t im a l ly  w e ig h t in g  v a r io u s  c o m b in a tio n s  o f  th e s e  

v a r i a b l e s ,  g ra d e s  in  th e  o c c u p a t io n a l  c u r r i c u l a  c o u ld  b e  p r e d i c t e d  w i th  

th e  same a c c u ra c y  a s  th e y  c o u ld  b e  p r e d i c t e d  i n  th e  academ ic  c u r r i c u l a .  

H ow ever, th e y  w ere l e s s  r e l i a b l e  f o r  women th a n  f o r  m en. The b e s t  

s i n g l e  p r e d i c t o r ,  in  any  c a s e ,  was th e  h ig h  s c h o o l g r a d e  p o in t  a v e ra g e  

( B a i r d ,  1 9 6 9 ) .

W o rsley  (1969) i n  a  d o c to r a l  d i s s e r t a t i o n  a t  A riz o n a  S t a t e  

U n iv e r s i ty  s u p p o r te d  in  h i s  r e s e a r c h  th e  o b s e r v a t io n  t h a t  h ig h  sc h o o l 

a c h ie v e m e n t was more m e a n in g fu l f o r  p r e d i c t i n g  f i r s t  s e m e s te r  g ra d e  p o in t  

a v e ra g e s  f o r  ju n io r  c o l l e g e  s tu d e n ts  th a n  a p t i t u d e  t e s t  s c o r e s .  He u sed  

th e  ACT s c o r e s  and s i x  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  m o d e ls  and  fo u n d  t h a t  

b y  co m b in in g  th e  v a r i a b l e s  h e  co u ld  p ro d u c e  th e  b e s t  p r e d i c t i o n .

I n  a d o c to ra l  s tu d y  by J e n k in s  (1969 ) s ix  s c o r e s  from  th e  

C o lle g e  Q u a l i f i c a t i o n  T e s t  (CQT) and  f i f t e e n  p e r s o n a l i t y  v a r i a b l e s  from  

th e  Edward P e rs o n a l P r e f e r e n c e  S ch ed u le  (EPPS) w ere u sed  to  a n a ly z e  th e  

academ ic  ach iev em en t o f  j u n i o r  c o l le g e  fresh m en  in  te rm in a l  and t r a n s f e r  

c u r r i c u l a .  Few d i f f e r e n c e s  e x i s t e d  be tw een  th e  two c u r r i c u l a r  g ro u p s  in  

EPPS m a n i f e s t  n e e d . H ow ever, th e  t r a n s f e r  g roup  s c o re d  s i g n i f i c a n t l y  

h ig h e r  th a n  th e  te rm in a l  g roup  on a l l  b u t  th e  n u m e r ic a l  s e c t i o n  o f  th e  

CQT.

I n  a  s tu d y  o f  th e  s u c c e s s  o f  th e  C -av e ra g e  h ig h  sch o o l g ra d u a te  

in  a j u n i o r  c o l l e g e ,  no  r e a l  s i g n i f i c a n t  d i f f e r e n c e s  w ere n o te d .  S c o re s  

from  SCAT and th e  C o o p e ra t iv e  R ead ing  T e s t  w ere  c o r r e l a t e d  w ith  th e  f i r s t  

q u a r t e r  g ra d e  p o in t  a v e r a g e .  A ll c o r r e l a t i o n s  w ere lo w . S u b s e q u e n tly ,  

th e  in t e r v ie w  te c h n iq u e  was em ployed to  d ev e lo p  an u n d e r s ta n d in g  o f  th e  

r e l a t i o n s h i p  betw een h ig h  s c h o o l a c h ie v e m e n t and ju n i o r  c o l le g e  a c h ie v e ­

m e n t. T h is  l e d  th e  a u th o r  to  c o n c lu d e  t h a t  th e  in t e r v ie w  a p p ro a c h  was
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m ore h e l p f u l  th a n  t e s t s  (W il l ia m s , R .A .,  1 9 6 3 ) .

S tu d ie s  R e la te d  to  th e  P r e d ic t io n  o f  
S u c c e ss  i n  o th e r  S c i e n t i f i c  A re a s

Arm a t te m p te d  th e  p r e d i c t i o n  o f  acad em ic  s u c c e s s  in  te n  s e l e c te d  

s c ie n c e s  a t  th e  U n iv e r s i t y  o f  W ash ing ton  in  1 9 5 3 . He u sed  g r a d e s  from  

s ix  h ig h  s c h o o l a r e a s ,  t h r e e  r e a d in g  t e s t  s c o r e s ,  and  two a p t i t u d e  

s c o r e s  from  th e  A .C .E . P s y c h o lo g ic a l  Exam a s  t h e  p r e d i c t o r  v a r i a b l e s .  

C o r r e la t io n  c o - e f f i c i e n t s  w ere  c a l c u l a t e d  f o r  th e  a r e a s  o f  b io lo g y ,  

b o to n y ,  c h e m is try ,  e n g in e e r in g ,  f o r e s t r y ,  g e o lo g y , home eco n o m ics , and 

z o o lo g y . The c o e f f i c i e n t s  ra n g e d  from  .60 to  .80  (A rn , 1 9 5 3 ) .

I n  an  e f f o r t  to  d e te rm in e  th e  r e l a t i o n s h i p  be tw een  a c h ie v e m e n t in  

h ig h  s c h o o l and s u c c e s s  in  c o l l e g e ,  R alph  S c o t t  (1966) c o r r e l a t e d  h ig h  

sc h o o l s c ie n c e  and m a th e m a tic s  c o u r s e s  w ith  c o l l e g e  s c ie n c e  and m a th e ­

m a tic s  c o u r s e s ,  ' The num ber o f  u n i t s  in  m a th e m a tic s  o r  s c ie n c e  h ad  v e ry  

l i t t l e  p r e d i c t i v e  v a l u e .  G rades in  h ig h  s c h o o l m a th e m a tic s  ho w ev er, w ere 

good p r e d i c t o r s  o f  s u c c e s s  in  c o l l e g e  m a th e m a tic s  and s c ie n c e  a r e a s  w ith  

th e  e x c e p t io n  o f  g e o lo g y  and p h y s ic a l  s c i e n c e . G rades i n  h ig h  sc h o o l 

s c ie n c e  s u b je c t s  w ere  found  to  b e  good p r e d i c t o r s  o f  s u c c e s s  i n  c o l le g e  

w ith  th e  e x c e p tio n  t h a t  h ig h  s c h o o l b io lo g y  c o u ld  n o t  p r e d i c t  c o l le g e  

c h e m is try .

P e r lb e r g ,  w o rk in g  a t  th e  I s r a e l  I n s t i t u t e  o f  T e c h n o lo g y , found  

v a r i a b l e s  s im i l a r  to  th o s e  found  in  th e  U n ite d  S ta t e s  to  be  r e l i a b l e  in  

p r e d i c t i n g  th e  acad em ic  a c h ie v e m e n t o f  e n g in e e r in g  and s c ie n c e  c o l le g e  

s tu d e n t s  ( P e r lb e r g ,  1 9 6 7 ) . H igh sc h o o l g ra d e s  w ere fo u n d  to  b e  somewhat 

s u p e r io r  to  t e s t  s c o r e s  a s  p r e d i c t o r s  o f  c o l l e g e  a c h ie v e m e n t f o r  f re sh m e n , 

b u t  th e y  w ere i n f e r i o r  to  a  c o m b in a tio n  o f  h ig h  sc h o o l g ra d e s  and  t e s t  

s c o r e s .
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C ro p le y  and F ie l d  (1969) found  t h a t  s c i e n t i f i c  a c h ie v e m e n t i s  

r e l a t e d  t o  c o g n i t iv e  v a r i a b l e s  o th e r  th a n  s im p ly  th e  l e v e l  o f  i n t e l l e c t .

Such v a r i a b l e s  a s  a b s t r a c t  th i n k in g ,  o r i g i n a l i t y ,  and f l e x i b i l i t y  r e ­

l a t e d  s i g n i f i c a n t l y  to  a c h iev em en t when IQ  was s t a t i s t i c a l l y  c o n t r o l l e d .

The m o s t s u c c e s s f u l  s c ie n c e  s tu d e n t s  in  t h e i r  s tu d y  w ere  c h a r a c t e r i z e d  

b y  b e in g  h ig h ly  a b s t r a c t  and o r i g i n a l  i n  t h e i r  th in k in g  and  by  b e in g  

a b le  to  r e l a t e  i n c o n s i s t e n t  d a t a .

I t  was n o t  c l e a r l y  d e te rm in e d  w h e th e r  th e  e x i s t e n c e  o f  a  

c o g n i t iv e  o r g a n iz a t io n  a p p r o p r ia te  to  h ig h  s c ie n c e  a c h ie v e m e n t l e d  c e r t a i n  

i n d i v i d u a l s  to  e n t e r  s c ie n c e  in  th e  f i r s t  p l a c e ,  o r w h e th e r  e f f e c t i v e  

s c ie n c e  te a c h in g  r e s u l t e d  in  th e  in c r e a s e d  s c o r e s  on th e  v a r i a b l e s .  In  

an y  c a s e ,  C ro p ley  and F ie l d  f e l t  t h a t  i n t e l l e c t i v e  v a r i a b l e s  o th e r  th a n  

IQ w ere s i g n i f i c a n t l y  r e l a t e d  to  s c i e n t i f i c  s u c c e s s  and w ould  b e  r e l e v a n t  

i n  a t te m p ts  to  r e c o g n iz e  s tu d e n t s  w ith  s c i e n t i f i c  t a l e n t .

In  1 9 7 3 , Goldman and Hudson c o n d u c te d  a  m u l t i v a r i a t e  a n a l y s i s  o f 

academ ic  a b i l i t i e s  and  s t r a t e g i e s  f o r  s u c c e s s  in  d i f f e r e n t  m a jo r f i e l d s .

They showed t h a t  when s t r a t e g y  m easu re s  a r e  p a r t i a l e d  o u t ,  th e  a b i l i t y  

d i f f e r e n c e s  be tw een  m a jo r  f i e l d s  a r e  no lo n g e r  s i g n i f i c a n t .  T h is  

s u g g e s ts  t h a t  s t r a t e g y  d i f f e r e n c e s  be tw een  m a jo r  f i e l d s  e x i s t  in d e p e n d ­

e n t l y  o f  a b i l i t y  d i f f e r e n c e s .  In  s c ie n c e ,  fo rm a l r e a s o n in g  seems to  be 

th e  s t r a t e g y  t h a t  i s  m ore im p o r ta n t .  In  o th e r  s tu d ie s  r e p o r t e d  by 

Goldman and H udson, i t  was shown t h a t  s c ie n c e  s tu d e n ts  w e re  m ore 

i n t r i n s i c a l l y  m o t iv a te d  and m ore d o gm atic  b u t  l e s s  t o l e r a n t  th a n  l i b e r a l  

a r t s  s t u d e n t s .  T h e ir  f in d i n g s  le n d  s u p p o r t  to  th e  id e a  t h a t  s t r a t e g i e s  

may b e  th e  m ore fu n d a m e n ta l d e te rm in a n ts  o f  academ ic s u c c e s s  th a n  a b i l i t i e s .  

H ow ever, i t  m u st be  n o te d  th a t  b e c a u se  o f  th e  s e l e c t i o n  p r o c e s s  th e y  w ere 

d e a l in g  w ith  a  n a rro w e r  ra n g e  o f  c o l le g e  a b i l i t i e s  th a n  t h a t  found  in
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S tu d ie s  I n v o lv in g  th e  Use o f  S im i la r  
P r e d i c t o r  V a r ia b le s

M cK elpin s tu d ie d  th e  p r e d i c t i v e  v a l i d i t y  o f  s c h o l a s t i c  a p t i t u d e  

s c o r e s  (SAT) -  v e r b a l  and  m a th e m a tic a l -  and  h ig h  sc h o o l a v e ra g e s  f o r  

fre sh m an  g ra d e  p o i n t  a v e ra g e  a t  N o r th  C a r o l in a  C o lle g e  a t  Durham, a  

l i b e r a l  a r t s  c o l le g e  f o r  N e g ro e s . He fo u n d  t h a t  SAT s c o re s  a c c o u n t f o r  

s i x t y  p e r c e n t  o f  th e  v a r i a t i o n  in  th e  g ra d e s  e x p la in a b le  by  th e  d a ta  from  

th e  p re a d m is s io n  v a r i a b l e s .  He co n c lu d ed  t h a t  s in c e  N egro h ig h  s c h o o ls  

and N egro  c o l le g e s  w ere  somewhat a l i k e ,  even low  s c o r e s  on th e  SAT h ad

a h ig h  c o r r e l a t i o n  w ith  th e  r e l a t i v e  s u c c e s s  in  e a c h .

H ow ever, i n  a  s tu d y  by  Thomas and S ta n le y  (1 9 6 9 ) ,  h ig h  sc h o o l 

g ra d e s  d id  n o t  c o n s i s t e n t l y  make th e  g r e a t e s t  c o n t r i b u t i o n  i n  p r e d i c t i n g  

c o l l e g e  g ra d e s  o f  b la c k  s tu d e n t s ,  e s p e c i a l l y  th e  m a le s .  They d id ,  howr

e v e r ,  f o r  w h i te s .  S ta n le y  and  P o r t e r  (1967) e a r l i e r  had  shown t h a t  by

co m b in in g  SAT v e r b a l  and  SAT m a th e m a tic a l s c o re s  w ith  h ig h  s c h o o l g ra d e  

p o i n t  a v e r a g e s ,  p r e d i c t i o n s  w ere im p ro v ed .

ACT s c o re s  w ere u sed  by  R ic h a rd  and L u tz  (1968) in  an  e f f o r t  to  

p r e d i c t  s tu d e n t  n o n -aca d em ic  acc o m p lish m en ts  i n  c o l l e g e .  They found  

t h a t  f o r  n o n -aca d em ic  a c c o m p lish m en ts  th e  ACT had no v a l i d i t y .  Non- 

academ ic acc o m p lish m en ts  w ere in d e p e n d e n t o f  academ ic  p o t e n t i a l .

SCAT v e r b a l  and SCAT m a th e m a tic a l s c o r e s ,  a lo n g  w ith  h ig h  sc h o o l 

p e r c e n t i l e  r a n k ,  p ro v ed  to  b e  u s e f u l  p r e d i c t o r s  o f  th e  g ra d e  p o in t  

a v e ra g e  o f  r e g u l a r l y  a d m itte d  freshm en  and d is -a d v a n ta g e d  fresh m en  

a d m it te d  a s  p a r t  o f  a s p e c i a l  e d u c a t io n a l  o p p o r tu n i ty  p rogram  a t  th e  

U n iv e r s i t y  o f  I l l i n o i s  (B ow ers, 1 9 7 4 ) . M u l t ip le  r e g r e s s io n  e q u a t io n s  

u t i l i z i n g  a l l  t h r e e  v a r i a b l e  showed s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  th e



two g r o u p s .

I n t e r e s t  in  th e  p r e d i c t i v e  v a lu e  o f  " n o n - i n t e l l e c t u a l "  f a c t o r s  

i n  academ ic a c h ie v e m e n t h a s  in c r e a s e d  a s  a  co n seq u en c e  o f  t h e  l i m i t e d  

p r e d i c t i v e  v a lu e  o f  c o n v e n t io n a l  academ ic  a p t i t u d e  m e a su re s .  O nly a 

sm a ll p o r t i o n  o f  th e  v a r ia n c e  in  academ ic s u c c e s s  can  b e  a t t r i b u t e d  to  

th e  v a r ia n c e  in  m e asu re s  o f  a b i l i t y  and  p r e v io u s  acad em ic  a c h ie v e m e n t. 

L eo n a rd  W o re ll (1959 ) showed in  a  s tu d y  a t  th e  U n iv e r s i ty  o f  Iow a t h a t  

th e  l e v e l  o f  a s p i r a t i o n  c o r r e l a t e d  s i g n i f i c a n t l y  w ith  acad em ic  s u c c e s s .  

When c o r r e l a t e d  w ith  t o t a l  g ra d e  a v e ra g e ,  h i s  two a c h ie v e m e n t m e asu re s  

y ie ld e d  a  m u l t i p l e  R o f  0 .4 7 ;  w h e re in  h i s  fo u r  a s p i r a t i o n  i n d i c i e s  p r o ­

duced  a m u l t i p l e  R o f  0 .6 9 .  T h is  i l l u s t r a t e d  th e  v a lu e  o f  n o n ­

i n t e l l e c t u a l  i n d i c i e s  in  p r e d i c t i n g  academ ic s u c c e s s .  When th e  s ix  

v a r i a b l e s  w ere  com bined a  m u l t i p l e  R o f  0 .7 2  was o b ta in e d .

The s tu d e n t  who h e ld  m o d e ra te  a s p i r a t i o n s  o r  ones c l o s e  t o  p r e ­

v io u s  p e r fo rm a n c e , who p e r c e iv e d  h i s  e f f o r t  a s  b e in g  com m ensurate w ith  

h i s  p o t e n t i a l  p e rfo rm a n c e  c a p a c i t y ,  who d id  n o t  s e e  h i s  p e rfo rm a n c e  a s  

m a rk e d ly  im p ro v in g  b y  m aking  a  " t o t a l  p u s h ,"  and w hose s ta n d a r d s  o f  

a c c e p ta b le  s a t i s f a c t i o n  w ere  b e lo w  h i s  p r e v io u s  a c h ie v e m e n t te n d e d  to  

b e  s u c c e s s f u l  i n  g ra d e  a c h ie v e m e n t. On th e  o th e r  hand  th e  s tu d e n t  who 

behaved  u n r e a l i s t i c a l l y  o r  who p e r c e iv e d  h i s  r e a s o n a b le  l e v e l  o f  

p e rfo rm a n c e  s a t i s f a c t i o n  a s  ly in g  above p r e v io u s  a c h ie v e m e n t, who had  

a s p i r a t i o n s  m a rk e d ly  beyond  h i s  p a s t  p e r fo rm a n c e , who e s t im a te d  h i s  

p o t e n t i a l  c a p a c i ty  a s  ly i n g  f a r  above th e  e f f o r t  h e  ex p en d e d , and who 

b e l ie v e d  h e  can  a c h ie v e  f a r  beyond w hat h e  a l r e a d y  h ad  done by  p r e s s in g  

h im s e l f  t o  th e  l i m i t  o f  h i s  a b i l i t y ,  te n d e d  to  a t t a i n  a  lo w e r s c h o l a s t i c  

s ta n d in g  (W o re l l ,  1 9 5 9 ) .

A g a in , a s  i n  th e  p r e v io u s  s tu d y ,  th e  n a t u r e  and u n iq u e  s e t t i n g
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o f t h i s  s tu d y  l i m i t s  th e  a p p l i c a b i l i t y  o f  th e  r e s u l t s .  One m ig h t n o t  

e x p e c t  t h a t  such  n o n - i n t e l l e c t u a l  v a r i a b l e s  w ould  p la y  a s  m e a n in g fu l a  

r o l e  among l e s s  hom ogeneous and l e s s  a c a d e m ic a lly  o r i e n t e d  s tu d e n t s  

( W o r e l l ,  1959, p .  5 4 ) .

The im p ac t o f  a n o th e r  im p o r ta n t  n o n - i n t e l l e c t u a l  f a c t o r  was 

i n v e s t i g a t e d  b y  P em berton  in  a  s tu d y  a t  th e  U n iv e r s i t y  o f  D elaw are  

(P e m b e rto n , 1 9 6 3 ) . A cco rd in g  to  him  th e  v a r i a b l e  m o t iv a t io n  p la y s  a 

m ore im p o r ta n t  r o l e  i n  d e te rm in in g  ach iev em en t i n  h ig h e r  e d u c a t io n  th a n  

a b i l i t y .  He i d e n t i f i e d  fo u r  c a t e g o r i e s  o f g r a d u a t in g  s e n i o r s ,  w hich  he 

l a b e l e d  a s  h ig h - a c h ie v in g ,  o v e r - a c h ie v in g ,  u n d e r - a c h ie v in g  and low - 

a c h i e v in g .  O v e r -a c h ie v e r s  w ere c h a r a c te r i z e d  b y  low a b i l i t y  and an 

o r i e n t a t i o n  tow ard  s o c i a l  s e r v ic e  r a t h e r  th an  i n t e l l e c t u a l  a c h ie v e m e n t. 

U n d e r-a c h ie v e m e n t was a s s o c ia t e d  w ith  h ig h  a b i l i t y  b u t  a low  i n c l i n a t i o n  

to  a c c e p t  i n s t i t u t i o n a l  s t a n d a r d s .  The h ig h  a c h ie v in g  g ro u p s  w ere  

c h a r a c te r i z e d  by  h ig h  a b i l i t y  and  a  p r e f e r e n c e  f o r  i n t e l l e c t u a l l y  

c h a l le n g in g  t a s k s ;  w h e re in ,  th e  lo w -a c h ie v e rs  w ere  found  to  h a v e  low 

a b i l i t y  and a  m o t iv a t io n  tow ard  " e a s y "  r a t h e r  th a n  c h a l le n g in g  p ro g ram s.

In  th e  l a t t e r  g ro u p , f e e l i n g s  o f  p e r s o n a l  in a d e q u a c y  w ere seen  to  be  

co m p en sa ted  by g roup  i d e n t i f y  a s  a  s u b s t i t u t e  f o r  s e l f - d i r e c t i o n .  

P em berton  co n c lu d ed  t h a t  t e s t s  and  g ra d e s  f a l l  s h o r t  o f  b e in g  id e a l  

c r i t e r i a  f o r  c o l le g e  a c h ie v e m e n t.

I n  a n o th e r  s tu d y ,  Packwood (1973) a d m in is te re d  a  m o t iv a t io n  

c h e c k - l i s t  to  ju n i o r  c o l le g e  s tu d e n t s  in  an e f f o r t  to  d e te rm in e  th e  

e f f e c t  o f  m o t iv a t io n  on academ ic a c h ie v e m e n t. He c o r r e l a t e d  th e  re s p o n s e s  

on th e  c h e c k l i s t  w i th  f i r s t  q u a r t e r  g rad e  p o i n t  a v e ra g e s  and com pared th e  

p r e d i c t a b i l i t y  o f  th e  m o t iv a t io n  v a r i a b l e s  w ith  th e  p r e d i c t a b i l i t y  o f  h ig h  

s c h o o l ra n k  and ACT s c o r e s . He d iv id e d  h i s  sam ple  i n t o  two g ro u p s .
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F o r h i e  m ale  g ro u p , th e  c o r r e l a t i o n  betw een  th e  c h e c k - l i s t  and 

th e  a c t u a l  f i r s t  q u a r t e r  GPA was 0 .3 4 7 .  The c o r r e l a t i o n  be tw een  th e  GPA 

p r e d ic te d  b y  h ig h  s c h o o l ra n k  and ACT s c o re s  and th e  a c t u a l  GPA was 0 .3 4 3 .  

The two c o r r e l a t i o n s  w e re  a lm o s t e q u a l ;  ho w ev er, th e y  w ere  shown to  h a v e  

been  m e a su r in g  d i f f e r e n t  v a r ia n c e s  s in c e  th e  c h e c k - l i s t  and th e  p r e d i c t e d  

GPA o n ly  c o r r e l a t e d  a t  0 .0 1 1 .  When com bined , a l l  v a r i a b l e s  ( th e  c h e c k ­

l i s t ,  h ig h  sch o o l r a n k ,  and ACT s c o r e s )  p ro d u ced  a  m u l t i p l e  R o f  0 .4 8 .

F or h i s  fe m a le  group s i m i l a r  r e s u l t s  w ere  o b ta in e d .  Packwood co n c lu d e d  

t h a t  w h ile  h ig h  s c h o o l r a n k  and ACT s c o r e s  a c c o u n te d  f o r  a p p ro x im a te ly  

12 p e r c e n t  o f  th e  v a r i a n c e  in  th e  f i r s t  q u a r te r  GPA, a d d in g  th e  r e s p o n s e s  

from  th e  m o t iv a t io n  c h e c k - l i s t  e x p la in e d  an a d d i t i o n a l  1 2  p e r c e n t .

Even though t h i s  f a c t o r  was n o t  c o n s id e re d  in  t h i s  s tu d y ,  ag e  

d i f f e r e n c e s  may p la y  a  g r e a t e r  r o l e  i n  ach iev em en t in  th e  com m unity 

c o l le g e  th a n  in  th e  u n i v e r s i t y .  T h is  p a r t i c u l a r  a s p e c t  o f  a c h ie v e m e n t in  

th e  com m unity c o l le g e  was s tu d ie d  by  G lenn G roenke, in  an  Ed.D d i s s e r t a t i o n  

a t  A r iz o n a  S ta t e  U n iv e r s i t y  in  1969 . He com pared p la c e m e n t t e s t  s c o re s  

and w ith  p e rfo rm a n c e  i n  two g ro u p s  -  th o s e  who e n te r e d  a s  a d u l t s  ( 2 1  o r 

o ld e r )  v e r s u s  th o s e  who e n te r e d  im m e d ia te ly  a f t e r  h ig h  s c h o o l (18  o r  l e s s ) . 

He com puted P e a rso n  p ro duct-m om en t c o r r e l a t i o n  c o e f f i c i e n t s  be tw een  

a v e ra g e  co m p o site  s c o r e s  o f  th e  ACT and a v e ra g e  f i r s t  s e m e s te r  g ra d e  

p o in t  a v e ra g e s  f o r  e a c h  g ro u p . He fo u n d  t h a t  ACT t e s t  s c o r e s  w ere  m ore 

u s e f u l  f o r  p r e d i c t i o n  i n  th e  young g ro u p  th a n  i n  th e  o ld e r  g roup  

(G ro en k e , 1 9 6 9 ).

The p r e d i c t i o n  o f  th e  o v e r a l l  g ra d e  p o in t  a v e ra g e  o f  ju n i o r  

c o l le g e  fresh m an  h a s  b e e n  th e  s u b je c t  o f  many s tu d i e s  and  d i s s e r t a t i o n s . 

M ost o f  th e s e  s tu d i e s  h av e  em ployed c o r r e l a t i o n  and m u l t i p l e  r e g r e s s i o n  

te c h n iq u e s .  For e x a m p le , W orsley  u se d  s ix  m u l t ip l e  r e g r e s s i o n  a n a l y s i s
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m o d e ls  to  d e te rm in e  th e  u s e f u ln e s s  o f  ACT s c o r e s  and  h ig h  s c h o o l g ra d e  

p o i n t  a v e ra g e s  a s  p r e d i c t o r s  o f  th e  f i r s t  s e m e s te r  g ra d e  p o i n t  a v e ra g e  

f o r  s tu d e n t s  a t  th r e e  M arico p a  County J u n io r  C o lle g e s  i n  A r iz o n a . Even 

th o u g h  th e  h ig h  sc h o o l g ra d e  p o i n t  a v e ra g e  h ad  th e  g r e a t e s t  im p a c t, th e  

b e s t  o v e r a l l  p r e d i c t o r  c o n s i s t e d  o f  th e  com bined v a r i a b l e s  (W o rs ley , 1969) .

Summary

The r e s e a r c h  s tu d i e s  re v ie w e d  i n  t h i s  c h a p te r  h a v e  shown t h a t  

th e  u s e  o f  a  c o m b in a tio n  o f  m easu rem en ts  p ro d u c e s  h ig h e r  c o r r e l a t i o n s  th a n  

th e  u s e  o f  s i n g l e  m e a s u re s . T h is  re v ie w  h a s  a l s o  shown t h a t  p s y c h o lo g ic a l  

and s o c i o l o g i c a l  d e te r m in a n ts ,  a s  w e ll  a s  i n t e l l e c t u a l  d e te r m in a n ts ,  

a f f e c t  a c h ie v e m e n t in  c o l l e g e  c o u r s e s .  What re m a in s  i s  t h e  n eed  f o r  

i n v e s t i g a t i o n s  t h a t  w i l l  b le n d  th e s e  d e te rm in a n ts  i n t o  e q u a t io n s  t h a t  

w i l l  e f f e c t i v e l y  p r e d i c t  a c h ie v e m e n t f o r  v a r io u s  s u b je c t  a r e a s  and  f o r  

v a r io u s  e d u c a t io n a l  c o n d i t i o n s .

W hile many s tu d i e s  h a v e  fo c u se d  on th e  p rob lem  o f  a c h ie v e m e n t in  

g e n e r a l  b io lo g y ,  a  need  f o r  f u r t h e r  s tu d y  i s  s u g g e s te d  b y  th e  re v ie w  o f 

th e  l i t e r a t u r e .  As s u g g e s te d ,  p r e d i c t i o n s  o f  s u c c e s s  i n  com m unity c o l le g e  

s c ie n c e  s u b je c t s  can  b e  made from  r e c o r d s  o f  h ig h  s c h o o l a c h ie v e m e n t and 

from  a d m is s io n  t e s t  s c o r e s .  H ow ever, p e r f e c t  c o r r e l a t i o n s  o f  1 .0  a r e  

r a r e l y  o b ta in e d .  Y e t ,  e f f o r t s  to  im prove c o r r e l a t i o n s  w ould  b e  w o r th ­

w h ile  even  i f  th e  r e d u c t io n  i n  th e  p r e d i c t i o n  e r r o r  i s  s m a l l . I f  th e  

v a r i a b l e s  t h a t  a f f e c t  a c h ie v e m e n t in  g e n e r a l  b io lo g y  a r e  known in  

a d v a n c e , th e n  a p p r o p r i a t e  te a c h in g  s t r a t e g i e s  and l e a r n i n g  te c h n iq u e s  

may b e  d e v i s e d .

The h y p o th e s is  o f  t h i s  s tu d y  i s  t h a t  h ig h  s c h o o l g ra d e  p o in t  

a v e r a g e s ;  SCAT v e r b a l  and q u a n t i t a t i v e  s c o r e s ;  CGP v e r b a l ,  m a th e m a tic a l ,  

b io lo g y  i n t e r e s t ,  and m o t iv a t io n  s c o re s  w ould c o r r e l a t e  p o s i t i v e l y  w ith
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g ra d e  p o i n t  a v e ra g e  i n  g e n e ra l  b io lo g y  and t h e r e f o r e  c o u ld  b e  u sed  to  

p r e d i c t  a c h ie v e m e n t in  g e n e r a l  b io l o g y .  To t e s t  t h i s  h y p o th e s i s ,  th e  

P e a rso n  p ro d u c t-m o m en t c o r r e l a t i o n  and a  s te p w is e  m u l t i p l e  r e g r e s s io n  

a n a l y s i s  w ere  c o n d u c te d . The r e s u l t s  o f  th e s e  s t a t i s t i c a l  p ro c e d u re s  

a r e  shown i n  c h a p te r  I I I .



CHAPTER I I I

RESULTS AND ANALYSIS

The p u rp o s e  o f  t h i s  s tu d y  was to  d e te rm in e  th e  r e l a t i o n s h i p  o f  

s e l e c t e d  v a r i a b l e s  (CGP s c o r e s ,  SCAT s c o r e s ,  and h ig h  s c h o o l GPA) to  

a c h ie v e m e n t i n  g e n e ra l  b io lo g y .  I n  a d d i t i o n ,  t h i s  s tu d y  was an a t te m p t  

to  d e te rm in e  th e  e x t e n t  to  w h ich  a c h ie v e m e n t in  g e n e r a l  b io lo g y ,  when 

m easu red  by  g ra d e  p o in t  a v e r a g e ,  c o u ld  b e  p r e d ic t e d  by  th e  s e l e c te d  

v a r i a b l e s .  The s t a t i s t i c a l  p ro c e d u re s  em ployed w ere P e a rso n  p r o d u c t-  

moment c o r r e l a t i o n  and s te p w is e  m u l t i p l e  r e g r e s s i o n .  The c o m p u ta tio n s  

w ere p e rfo rm e d  b y  com puter u t i l i z i n g  two p rogram s from  th e  S t a t i s t i c a l  

P ackage f o r  th e  S o c ia l  S c ie n c e s  (SPSS) . The r e s u l t s  o f  th e s e  p ro c e d u re s  

a r e  p r e s e n te d  in  t h i s  c h a p t e r .

The d a ta  p r e s e n te d  in c lu d e  th e  m eans and s ta n d a r d  d e v ia t io n s  o f  

ea c h  v a r i a b l e ,  th e  c o r r e l a t i o n  ( r )  be tw een  each  in d e p e n d e n t v a r i a b l e  and 

th e  d e p e n d e n t v a r i a b l e ,  th e  i n t e r - c o r r e l a t i o n s  o f  th e  in d e p e n d e n t 

v a r i a b l e s ,  th e  m u l t i p l e  c o r r e l a t i o n  (R) f o r  each  c o m b in a tio n  o f  v a r i a b l e s ,  

and th e  r e g r e s s io n  c o e f f i c i e n t  (B) f o r  each  in d e p e n d e n t v a r i a b l e  in  th e  

p r e d i c t i o n  e q u a t io n .  The f in d i n g s  a r e  p r e s e n te d  a s  th e y  r e l a t e  to  th e  

h y p o th e se s  s t a t e d  in  C h a p te r  I .

Means and S ta n d a rd  D e v ia t io n s  
o f  th e  V a r ia b le s

The mean and s ta n d a rd  d e v ia t io n  o f  eac h  v a r i a b l e  a r e  shown in  

T ab le  1 .  B oth  th e  h ig h  s c h o o l g ra d e  p o i n t  a v e ra g e  and  th e  b io lo g y  g ra d e  

p o i n t  a v e ra g e  h ave  s im i la r  s ta n d a rd  d e v ia t io n s  (0 .7 9  in  th e  c a s e  o f  th e

43
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TABLE 1

MEANS AND STANDARD DEVIATIONS OF THE VARIABLES

S ta n d a rd
V a r ia b le  Mean D e v ia t io n

B io lo g y  G rade P o in t  A v e r a g e ............................   . 2 .6 2  0 .7 9

CGP V e rb a l S co re   .......................    5 3 .9 6  8 .3 8

CGP M ath em a tic s  S c o r e    5 4 .4 6  8 .5 4

CGP M o tiv a t io n  S co re  ................................................  4 8 .2 5  9 .5 5

CGP B io lo g y  I n t e r e s t  S co re  ..................................  1 6 .9 7  9 .3 4

SCAT V e rb a l S co re  ..........................................................  2 8 5 .0 2  1 1 .6 7

SCAT Q u a n t i t a t i v e    294 .78  1 2 .6 4

H igh S choo l G rade P o in t  A v e r a g e ........................  2 .0 6  0 .6 5
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b io lo g y  g rad e  p o i n t  a v e ra g e  and  0 .6 5  f o r  th e  h ig h  s c h o o l g ra d e  p o in t  

a v e r a g e ) . T h ese  sm a ll s ta n d a r d  d e v i a t i o n s  i n d i c a t e  t h a t  th e r e  was l e s s  

v a r ia n c e  in  th e s e  two v a r i a b l e s  th a n  i n  t h e  o t h e r s .  I t  i s  a l s o  n o te d  

t h a t  th e  s ta n d a rd  d e v ia t io n s  o f  th e  CGP v e r b a l  s c o r e s  and th e  CGP 

m a th e m a tic a l s c o r e s  a r e  s i m i l a r ;  l ik e w is e  th e  CGP m o t iv a t io n  s c o r e s  and 

th e  b io lo g y  i n t e r e s t  s c o re s  show s ta n d a rd  d e v ia t io n s  t h a t  a r e  s i m i l a r —

9 .5 5  and  9 .3 4 ,  r e s p e c t i v e l y .

S im p le  C o r r e la t io n s  and The C o n tr ib u t io n s  
o f  E ach V a r ia b le

The r e l a t i o n s h i p s  b e tw een  th e  in d e p e n d e n t v a r i a b l e s  and  th e

d e p e n d e n t v a r i a b l e  w ere e s t a b l i s h e d  th ro u g h  c o r r e l a t i o n  p ro c e d u re s .

The c o n t r i b u t i o n  o f  ea c h  v a r i a b l e  to  th e  p r e d i c t i o n  o f  th e  d ep e n d e n t

v a r i a b l e  was a n a ly z e d  a c c o rd in g  to  th e  w e ig h t  o f  th e  c o r r e l a t i o n  v a lu e .

The P ea rso n  P roduct-m om ent C o r r e la t io n s

The r e s u l t s  o f  th e  P e a rs o n  p roduct-m om ent c o r r e l a t i o n  p ro c e d u re s  

a r e  shown in  t a b l e s  2 and  3 .  The c o r r e l a t i o n  v a lu e  ( r )  o f  e a c h  in d e p e n d e n t 

v a r i a b l e  to  th e  b io lo g y  g ra d e  p o i n t  a v e ra g e  i s  shown in  t a b l e  2 , and 

i n t e r c o r r e l a t i o n  v a lu e s  o f  th e  in d e p e n d e n t v a r i a b l e s  a r e  shown in  t a b l e  3 .  

Each in d e p e n d e n t v a r i a b l e  showed a  p o s i t i v e  r e l a t i o n s h i p  to  th e  d ep e n d e n t 

v a r i a b l e ,  h o w ev er, o n ly  f i v e  v a r i a b l e s  w e re  s i g n i f i c a n t .  They w ere h ig h  

s c h o o l g ra d e  p o i n t  a v e ra g e ,  CGP b io lo g y  i n t e r e s t  s c o r e ,  CGP m o t iv a t io n  

s c o r e ,  CGP m a th e m a tic s  s c o r e ,  an d  SCAT v e r b a l  s c o r e .  H igh  i n t e r ­

c o r r e l a t i o n  v a lu e s  r e s u l t e d  b e tw ee n  SCAT v e r b a l  and  CGP v e r b a l  s c o re s  

and  betw een  SCAT q u a n t i t a t i v e  and  CGP m a th e m a tic s  s c o r e s . CGP m o t iv a t io n  

was n e g a t iv e ly  c o r r e l a t e d  w i th  b o th  th e  v e r b a l  and  q u a n t i t a t i v e  s c o re s  o f  

CGP and SCAT, w h e re in  th e  b io lo g y  i n t e r e s t  s c o re  was n e g a t iv e l y  c o r r e l a t e d  

w ith  o n ly  th e  q u a n t i t a t i v e  s c o r e s .
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TABLE 2

CORRELATION COEFFICIENTS 
FOR THE DEPENDENT VARIABLE: 

BIOLOGY GRADE POINT AVERAGE

BIOLOGY GRADE
INDEPENDENT VARIABLES_____________________________ POINT AVERAGE (Yi )

H igh S c h o o l Grade P o in t  A verage  ( X ^ ) ........................  .3958 * *

CGP B io lo g y  I n t e r e s t  S c o re  ( X g ) .................................. .2619 **

CGP M a th e m a tic s  S co re  (X3 )    .2906 **

CGP V e rb a l S co re  (X4 )   .2421 **

SCAT Q u a n t i t a t i v e  S co re  ( X g ) ...........................................  .1544

CGP M o tiv a t io n  S core  (Xg)  .................................. .1059

SCAT V e rb a l  S co re  ( X y ) .......................................................... .2160 *

**  S i g n i f i c a n t  a t  th e  .01  l e v e l

*  S i g n i f i c a n t  a t  th e  .05  l e v e l
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C o n tr ib u t io n s  o f  e a c h  V a r ia b le

H igh S ch o o l G rade P o in t  A v e ra g e . Of th e  sev en  in d e p e n d e n t 

v a r i a b l e s  u se d  i n  t h i s  s tu d y ,  h ig h  s c h o o l g ra d e  p o i n t  a v e ra g e  

c o r r e l a t e d  h i g h e s t  w ith  th e  c r i t e r i o n  v a r i a b l e .  The mean o f  t h i s  

v a r i a b l e  was 2 ,0 6  and  th e  s ta n d a r d  d e v ia t io n  was 0 .6 5 .  The s im p le  

c o r r e l a t i o n  v a lu e  was 0 .3 9 5 8  vdiich was s i g n i f i c a n t  a t  th e  0 .0 1  l e v e l  o f  

s i g n i f i c a n c e .  As h y p o th e s iz e d ,  t h i s  v a r i a b l e  a p p e a re d  to  c o n t r i b u t e  m o st 

to  th e  p r e d i c t i o n  o f  g ra d e  p o i n t  a v e ra g e  i n  g e n e r a l  b io lo g y .

CGP M a th e m a tic s  S c o r e . The seco n d  h i g h e s t  c o r r e l a t e  be tw een  th e  

in d e p e n d e n t v a r i a b l e s  and th e  c r i t e r i o n  v a r i a b l e  was th e  CGP m a th e m a tic s  

s c o r e .  T h is  v a r i a b l e  had  a s im p le  r  v a lu e  o f  0 .2 9 0 6 ,  and was s i g n i f i c a n t  

a t  th e  0 .0 1  l e v e l .  I t  i n t e r c o r r e l a t e d  w ith  h ig h  s c h o o l g ra d e  p o i n t  a l s o ;  

an  r  o f  0 .2 6 1 6  i s  shown in  T a b le  3 .

CGP B io lo g y  I n t e r e s t  S c o re . The CGP b io lo g y  i n t e r e s t  s c o re  showed 

a  c o r r e l a t i o n  c o e f f i c i e n t  o f  0 .2 6 1 9 , th e  t h i r d  h i g h e s t  v a lu e  o f  a l l  th e  

in d e p e n d e n t v a r i a b l e s .  T h is  s c o re  was o b ta in e d  from  t h a t  p o r t i o n  o f  th e  

CGP t e s t  w h ich  a sk e d  th e  s tu d e n t  t o  i n d i c a t e  w h e th e r  h e  w ould l i k e ,  

d i s l i k e ,  o r  b e  i n d i f f e r e n t  to  e n g a g in g  in  ea c h  o f  176 s p e c i f i c  a c t i v i t i e s .  

H is  i n t e r e s t  s c o re  was b a s e d  upon h i s  r e p l i e s  to  th o s e  a c t i v i t i e s  t h a t  

w ere r e l a t e d  t o  b io lo g y  ( A C o u n s e lo r 's  G uide to  CGP. 1972 , p .  1 4 ) .  The 

b io lo g y  i n t e r e s t  s c o re  a p p e a re d  to  h a v e  b een  th e  m o s t im p o r ta n t  n o n -  

academ ic c o r r e l a t e  exam ined  by  t h i s  s tu d y .  I t  made an im p o r ta n t  

c o n t r i b u t i o n  to  th e  p r e d i c t i o n  o f  a c h ie v e m e n t i n  g e n e r a l  b io lo g y .

CGP V e rb a l S c o re . The CGP v e r b a l  s c o r e ,  a s  e x p e c te d ,  c o r r e l a t e d  

s i g n i f i c a n t l y  w i th  th e  d e p e n d e n t v a r i a b l e .  M ost s t u d i e s ,  r e p o r t e d  in  th e  

l i t e r a t u r e  s u r v e y ,  showed h ig h  c o r r e l a t i o n  betw een  v e r b a l  a b i l i t y
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m e a su re s  and a c h ie v e m e n t m e a s u re s .

SCAT V e rb a l S c o re . Even though  th e  CGP v e r b a l  s c o re  and  th e  SCAT 

v e r b a l  s c o re  showed a  h ig h  i n t e r c o r r e l a t i o n  v a lu e  ( 0 .6 9 5 2 ) ,  th e  SCAT 

v e r b a l  s c o re  p ro d u ced  a  c o r r e l a t i o n  c o e f f i c i e n t  o f  o n ly  0 .2 1 6 0  w ith  th e  

b io lo g y  g ra d e  p o i n t  a v e r a g e .  T h is  c o r r e l a t i o n  c o e f f i c i e n t  w as s i g n i f i c a n t  

b u t  a p p e a re d  to  b e  o f  l e s s  im p o r ta n c e . I t  m ig h t b e  rem em bered t h a t  t h i s  

s c o r e  h ad  b een  o b ta in e d  from  h ig h  sc h o o l r e c o r d s  o f  th e  s t u d e n t s '  j u n i o r  

y e a r . T h is  f a c t  m ig h t e x p la in  why th e  SCAT v e r b a l  s c o re  e x h i b i t e d  l e s s  

im p a c t on th e  c r i t e r i o n  v a r i a b l e .

SCAT Q u a n t i t a t i v e  S c o re . Q u a n t i t a t i v e  a b i l i t y  a s  m e asu re d  by  

SCAT c o r r e l a t e d  v e ry  h ig h ly  w ith  m a th e m a tic a l a b i l i t y  a s  m e asu re d  by th e  

C o m p ara tiv e  G u idance and P la c e m e n t T e s t .  (A v a lu e  o f  0 .5 9 7 7  i s  shown in  

T a b le  3 . )  When c o r r e l a t e d  w ith  th e  b io lo g y  g ra d e  p o i n t  a v e r a g e ,  th e  

SCAT q u a n t i t a t i v e  was n o t  s i g n i f i c a n t ,  and  t h e r e f o r e  was n o t  a  p r e d i c t o r  

o f  t h e  b io lo g y  g ra d e  p o i n t  a v e ra g e  a s  h y p o th e s iz e d .  As w as n o te d  in  

d i s c u s s in g  th e  SCAT v e r b a l  s c o r e ,  th e  SCAT s c o r e s  w ere  e s t a b l i s h e d  by  

t e s t i n g  t h a t  o c c u r re d  d u r in g  a  s t u d e n t 's  j u n i o r  y e a r  o f  h ig h  sc h o o l 

A g ro w th  p e r io d  o f  two o r m ore y e a r s  h ad  o c c u r re d  p r i o r  to  h i s  

c o m p le tio n  o f  th e  b io lo g y  c o u r s e .

CGP M o tiv a t io n  S c o re . Of th e  sev en  in d e p e n d e n t v a r i a b l e s ,  th e  

CGP m o t iv a t io n  s c o re  showed th e  lo w e s t  c o r r e l a t i o n  ( .1 0 5 9 )  w i th  th e  

b io lo g y  g ra d e  p o i n t  a v e ra g e .  T h is  f a c t  n e g a te d  th e  h y p o th e s i s  t h a t  CGP 

m o t iv a t io n  s c o r e  c o u ld  be u se d  to  p r e d i c t  b io lo g y  p o i n t  a v e r a g e .  H ow ever, 

th e  CGP m o t iv a t io n  s c o re  c o r r e l a t e d  r e l a t i v e l y  h ig h  w ith  th e  h ig h  sc h o o l 

g ra d e  p o i n t  a v e ra g e  (a  v a lu e  o f  0 .4 0 6 3  i s  shown in  T a b le  3 ) .  T h is  may b e  

a c c o u n te d  f o r  by th e  f a c t  t h a t  th e  m o t iv a t io n  s c o re  was d e r iv e d  from
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q u e s t io n s  a sk e d  d u r in g  a  b io g r a p h ic a l  in v e n to r y .  When a sk e d  a b o u t h i s  

a t t i t u d e s  to w ard  h i s  s t u d i e s ,  h i s  s tu d y  h a b i t s ,  h i s  academ ic a c h ie v e m e n ts ,  

and h i s  w i l l in g n e s s  to  work h a rd  f o r  g r a d e s ,  a  s tu d e n t  h ad  f o u r  r e s p o n s e s  

to  ch o o se  fro m , r a n g in g  from  low to  h ig h .  H is  s c o re  was b a se d  on th e  

a g g r e g a te  o f  h i s  an sw ers  (A C o u n s e lo r 's  G uide to  CGP. 1972 , p .  1 1 ) .

M ost s tu d e n t s  i n  th e  sam ple had  j u s t  r e c e n t l y  co m p le te d  h ig h  sc h o o l when 

th e  CGP t e s t s  w ere ta k e n .  As se e n  in  T a b le  1 ,  th e  mean h ig h  sc h o o l 

a v e ra g e  o f  th e  sam ple was 2 .0 6 .  I t  w ould a p p e a r  th e n  t h a t  th e  m o t iv a t io n a l  

l e v e l  o f  th e  s tu d e n t  would b e  somewhat r e f l e c t i v e  o f  h i s  h ig h  sc h o o l 

academ ic  a c h ie v e m e n t.

In  summary, i t  can be  s a id  t h a t  f i v e  o f  th e  sev en  in d e p e n d e n t 

v a r i a b l e s  c o r r e l a t e d  s i g n i f i c a n t l y  w i th  th e  d e p e n d e n t v a r i a b l e  and 

t h e r e f o r e  m ig h t be  u s e f u l  in  p r e d i c t i n g  th e  g e n e ra l  b io lo g y  g ra d e  p o in t  

a v e r a g e .  The CGP m o t iv a t io n  s c o re  and  th e  SCAT q u a n t i t a t i v e  w ere  n o t  

s i g n i f i c a n t l y  c o r r e l a t e d  w ith  th e  b io lo g y  g ra d e  p o i n t  a v e ra g e .

M u l t ip le  R e g re s s io n  and th e  C o n tr ib u t io n  
o f  Combined V a r ia b le s

The r e s u l t s  o f  th e  s te p w is e  m u l t i p l e  r e g r e s s io n  a n a l y s i s  o f  th e  

sev en  in d e p e n d e n t v a r i a b l e s  w ith  th e  b io lo g y  g ra d e  p o in t  a v e ra g e  a r e  

shown in  t a b l e s  4 th ro u g h  7 . I t  was h y p o th e s iz e d  t h a t  a  l i n e a r  c o m b in a tio n  

o f  in d e p e n d e n t v a r i a b l e s  c o u ld  b e  d e v e lo p e d  in t o  an e q u a t io n  t h a t  would 

p r e d i c t  th e  b io lo g y  g ra d e  p o in t  a v e r a g e .  The s te p w is e  r e g r e s s io n  

a n a l y s i s  p ro d u ced  a s e r i e s  o f  e q u a t io n s  d e r iv e d  s e l e c t i v e l y  from  th o s e  

in d e p e n d e n t v a r i a b l e s  t h a t  made th e  g r e a t e s t  c o n t r i b u t i o n  to  th e  d e p en d e n t 

v a r i a b l e .  A d is c u s s io n  o f  th e s e  s t e p s  i s  p r e s e n te d  in  th e  fo l lo w in g  

s e c t io n s  o f  t h i s  c h a p te r .
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S te p w ise  R e g re s s io n  A n a ly s is

I n  th e  s te p w is e  p rogram  o f  SPSS th e  v a r i a b l e  t h a t  c o n t r i b u t e s  

m o st to  th e  p r e d i c t i o n  i s  s e l e c t e d  f i r s t .  The second in d e p e n d e n t 

v a r i a b l e  to  b e  added  to  th e  r e g r e s s i o n  e q u a t io n  i s  t h a t  w hich  p ro v id e s  

th e  b e s t  p r e d i c t i o n  in  c o n ju n c t io n  w ith  th e  f i r s t  v a r i a b l e .  The program  

c o n t in u e s  i n  t h i s  m anner u n t i l  no  o th e r  v a r i a b l e  m akes a s i g n i f i c a n t  

c o n t r i b u t i o n  to  th e  p r e d i c t i o n  e q u a t io n .  A t ea c h  s te p  th e  optimum o r  

n e a r l y  optimum v a r i a b l e  i s  s e l e c t e d ,  g iv e n  th e  o th e r  v a r i a b l e s  i n  th e  

e q u a t io n .

As e x p e c te d  from  th e  r e s u l t s  o f  th e  P e a rso n  p ro d u c t-m o m en t 

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

in d e p e n d e n t v a r i a b l e  e n te r e d  i n t o  th e  s te p w is e  r e g r e s s io n  a n a l y s i s .  The 

seco n d  v a r i a b l e  to  b e  e n te r e d  i n t o  th e  r e g r e s s io n  a n a l y s i s  was th e  CGP 

b io lo g y  i n t e r e s t  s c o r e .

S te p w ise  r e g r e s s i o n  in v o lv e s  th e  s o lv in g  o f  a  system  o f  l i n e a r  

e q u a t io n s .  The c o m p u ta tio n a l  p ro c e d u re  p r o v id e s  two p ie c e s  o f  in fo rm a tio n  

w hich  a r e  u sed  to  s e l e c t  th e  n e x t  v a r i a b l e .  The f i r s t  p i e c e  o f  i n f o r ­

m a tio n  i s  th e  n o rm a liz e d  r e g r e s s i o n - c o e f f i c i e n t  v a lu e  t h a t  th e  p r o s p e c t iv e  

v a r i a b l e  w ould h av e  i f  i t  w ere  b ro u g h t i n t o  th e  e q u a t io n  on th e  n e x t  s t e p .

The second  p ie c e  o f  in fo rm a t io n  u se d  in  th e  s e l e c t i o n  p ro c e s s  i s  

a  v a lu e  known a s  t o l e r a n c e .  I f  th e  to l e r a n c e  i s  s m a l l ,  th e n  t h a t  

v a r i a b l e  i s  n e a r ly  a  l i n e a r  c o m b in a tio n  o f  v a r i a b l e s  a l r e a d y  in  th e  

e q u a t io n .  A l a r g e  t o l e r a n c e  i n d i c a t e s  t h a t  a new " d im e n s io n "  i s  b e in g  

added  to  th e  p r e d i c t i o n  e q u a t io n  (N ie ,  e t . a l . ,  1970, p .  1 8 0 ) .

F ig u re  2 i s  an  exam ple o f  a p r i n t e d  o u tp u t  o f  th e  r e g r e s s io n  

p rogram  w hich shows how th e  v a r i a b l e s  n o t  in c lu d e d  in  t h e  p r e v io u s  p r e ­

d i c t i o n  e q u a t io n  a r e  c o n s id e re d  a c c o rd in g  to  b e ta  i n p u t ,  p a r t i a l
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c o r r e l a t i o n  and t o l e r a n c e .  Such p r i n t - o u t s  a r e  p ro d u ced  f o r  e a c h  s t e p .

F ig u re  2 .  S t a t i s t i c s  f o r  V a r ia b le s  N ot In  The 
E q u a tio n  A t S te p  One.

VARIABLE
BETA

'INPUT
PARTIAL

CORRELATION TOLERANCE

CGP V e rb a l S co re 0 .19147 0 .2 0 6 5 2 0 .9 8 1 2 6

CGP M ath em a tic s  S co re 0 .2 0 0 7 4 0 .2 1 0 9 7 0 .9 3 1 5 4

CGP M o tiv a tio n  S core -  0 .0 6 5 9 -  0 .6 5 5 7 0 .8 3 4 7 1

B io lo g y  I n t e r e s t  S core 0 .21251 0 .2 2 9 2 9 0 .9 8 1 8 8

SCAT V e rb a l S co re 0 .1 4 2 3 4 0 .1 5 1 8 4 0 .9 5 9 6 7

SCAT Q u a n t i t a t i v e  S co re 0 .03155 0 .0 3 2 5 7 0 .8 9 8 7 8

The f i r s t  column i n  F ig u re  2 shows th e  b e ta  c o e f f i c i e n t  ( t h e  

n o rm a liz e d  o r  s ta n d a r d iz e d  r e g r e s s io n  c o e f f i c i e n t  B) w hich  eac h  v a r i a b l e  

would h av e  i f  i t  a lo n e  w ere b ro u g h t i n t o  th e  r e g r e s s io n  e q u a t io n  on th e  

n e x t  s t e p .  The second  colum n shows th e  p a r t i a l  c o r r e l a t i o n  b e tw een  th e  

p r o s p e c t iv e  in d e p e n d e n t v a r i a b l e  and th e  d e p e n d e n t v a r i a b l e  when th e  

in d e p e n d e n t v a r i a b l e s  in  th e  r e g r e s s io n  e q u a t io n  a r e  c o n t r o l l e d  f o r .  The 

t h i r d  column shows th e  t o l e r a n c e .  The p ro d u c t  o f  th e  t o l e r a n c e  and  th e  

b e ta  sq u a re d  g iv e s  an i n d i c a t i o n  o f  th e  am ount o f  v a r ia n c e  t h a t  w i l l  b e  

e x p la in e d  b y  ad d in g  th e  new v a r i a b l e .  The v a r i a b l e  th e n  t h a t  y i e l d s  th e  

l a r g e s t  p r o d u c t  i s  th e  one added  a t  th e  n e x t  s t e p .

A t s te p  one o n ly  t h e  h ig h  sc h o o l g rad e  p o i n t  a v e ra g e  h ad  b een  

e n te r e d  i n t o  th e  r e g r e s s io n  a n a l y s i s .  The s t a t i s t i c s  p ro d u ced  from  t h i s  

s te p  a r e  shown i n  F ig u re  3 .
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F ig u re  3 .  S t a t i s t i c s  F o r V a r ia b le  E n te re d  a t  S tep  

One o f  th e  S te p w ise  R e g re s s io n  A n a ly s is  
V a r ia b le  E n te re d :  HSGPA

PROCEDURE STATISTIC VALUE

MULTIPLE CORRELATION M u l t ip le  R 0 .3 9 5 7 4
R S quare 0 .1 5 6 6 1
S ta n d a rd  E r ro r 0 .7 3 2 0 2

MULTIPLE REGRESSION R e g re s s io n
C o e f f i c i e n t  (B) 0 .4 8 1 3 2

S ta n d a rd iz e d
C o e f f i c i e n t  (BETA) 0 .3 9 5 7 4

S ta n d a rd  E r ro r  o f  B 0 .0 9 5 0 8
C o n s ta n t 1 .6 3 0 9 0
F V alue 2 5 .6 2 5

In  th e  above f i g u r e  th e  m u l t ip le  R i s  th e  same a s  th e  s im p le  r  

shown in  T ab le  2 . I t  c a n  a l s o  b e  seen  t h a t  th e  v a lu e  o f  th e  m u l t ip l e  

R i s  th e  same v a lu e  o f  BETA. BETA i s  a  s ta n d a r d iz e d  m easu re  w hich  t e l l s  

how much each  v a r i a b l e  i s  c o n t r i b u t i n g  to  th e  d e p e n d e n t v a r i a b l e  (H ay es, 

1 9 7 3 , p .  7 0 2 ).

I n  f ig u r e  3 ,  R sq u a re  can  b e  i n t e r p r e t e d  a s  t h a t  p r o p o r t i o n  o f  

th e  v a r ia n c e  in  th e  d e p e n d e n t v a r i a b l e  a c c o u n te d  f o r  by  th e  r e g r e s s io n  

e q u a t io n .  I n  o th e r  w o rd s , i t  can  b e  s a id  t h a t  15 p e r c e n t  o f  th e  v a r i a t i o n  

in  b io lo g y  g rad e  p o i n t  a v e ra g e  can b e  a c c o u n te d  f o r  s o l e l y  b y  th e  h ig h  

s c h o o l g ra d e  p o in t  a v e r a g e .  I f  R sq u a re  i s  s m a l l ,  much o f  th e  v a r i a t i o n  

o f  th e  d ep en d e n t v a r i a b l e  i s  u n e x p la in e d .  I t  may b e  due to  random 

v a r i a t i o n ,  o r i t  may b e  due to  o th e r  in d e p e n d e n t v a r i a b l e s  n o t  y e t  co n ­

s id e r e d  in  th e  r e g r e s s i o n  a n a l y s i s  (S n e d e c o r , 1956 , p .  4 3 8 ) .
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The s ta n d a r d  e r r o r  i n  f i g u r e  3 i s  th e  s ta n d a rd  d e v i a t io n  o f  th e  

r e s i d u a l  — th e  d i f f e r e n c e  b e tw ee n  th e  p r e d i c t e d  b io lo g y  g ra d e  p o i n t  

av e ra g e  and  a c t u a l  b io lo g y  g ra d e  p o in t  a v e r a g e .  The s ta n d a r d  e r r o r  

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

S ta n d a rd  e r r o r  i s  t h e  m e a su re  o f  e r r o r  due to  c h a n c e . I t  i s  th e  

s ta n d a rd  d e v i a t i o n  o f  the* s a m p lin g  d i s t r i b u t i o n  o f  th e  c o r r e l a t i o n  

c o e f f i c i e n t s .  The s ta n d a rd  e r r o r  i s  a  u s e f u l  s t a t i s t i c a l  t o o l .  D iv id in g  

a s t a t i s t i c  b y  th e  s ta n d a rd  e r r o r  g iv e s  an i n d i c a t i o n  o f  how s i g n i f i c a n t  

t h a t  s t a t i s t i c  i s  in  co m p ariso n  w ith  o th e r  s t a t i s t i c s  ( K e r l in g e r ,  1964 , 

p .  1 7 8 ) . I f  th e  s ta n d a rd  e r r o r  i s  much s m a l le r  th a n  th e  s t a t i s t i c  th e n  

th e  c o e f f i c i e n t  c a n  b e  i n t e r p r e t e d  w ith  c o n f id e n c e .

The B and BETA v a lu e s  in  F ig u re  3 a r e  th e  r e g u l a r  and n o rm a liz e d  

r e g r e s s io n  c o e f f i c i e n t s ,  r e s p e c t i v e l y .  The p r e d i c t i o n  e q u a t io n  a t  s te p  

one would b e :  Y;l -  1 .63090  x  0 .4 8 1 3 2  ( X i ) .  The s ta n d a rd  e r r o r  o f  t h i s

p r e d i c t i o n  w ould b e  0 .7 3 2 0 2 . The s ta n d a rd  e r r o r  o f  B g iv e s  a  m e a su re  

o f  th e  r e l i a b i l i t y  o f  th e  r e g r e s s i o n  c o e f f i c i e n t  B. T h u s, th e  ra n g e  o f 

th e  r e g u la r  r e g r e s s i o n  c o e f f i c i e n t  a t  s t e p  one i s  0 .4 8 1 3 2  +  o r  -  0 .0 9 5 0 8 . 

The F v a lu e  i s  d e te rm in e d  by  d iv i d in g  th e  r e g r e s s io n  c o e f f i c i e n t  by th e  

s ta n d a rd  e r r o r .  T h is  F v a lu e  o f  25 .625  i s  s i g n i f i c a n t  a t  th e  .01  l e v e l  

(R o h lf  and  S o lca l, 1969 , p .  1 6 9 ) .

A r e - e x a m in a t io n  o f  F ig u r e  2 ( p .  5 2 )r e v e a l s  t h a t  th e  v a r i a b l e  

b io lo g y  i n t e r e s t  s c o re  h a s  t h e  h ig h e s t  " b e ta  in p u t "  and " t o l e r a n c e " .  

T h e re fo re  i t  w ould  c o n t r i b u t e  m ost t o  th e  r e d u c t io n  o f  th e  u n e x p la in e d  

v a r ia n c e  i n  th e  p r e d i c t i o n  e q u a t io n  d e v e lo p e d  a t  s te p  o n e . The R s q u a re  

in c r e a s e  c a u se d  b y  ad d in g  th e  v a r i a b l e  b io lo g y  i n t e r e s t  i s  0 .0 4 4 4 . The 

b io lo g y  i n t e r e s t  s c o re  t h e r e f o r e ,  e x p la in s  a p p ro x im a te ly  4% o f  th e  

v a r ia n c e  i n  th e  b io lo g y  g ra d e  p o in t  a v e ra g e .
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M u lt ip le  C o r r e la t io n s  f o r  Each 

C o m bination  o f V a r ia b le s

T a b le  4 shows th e  co m p le te  s te p w is e  m u l t i p l e  r e g r e s s io n  a n a l y s i s .

The f i n a l  m u l t i p l e  R was 0 .5 2 3 4 . The R s q u a re  was 0 .2 7 4 0  w hich  s u g g e s ts

t h a t  a p p ro x im a te ly  27% o f  th e  v a r ia n c e  in  th e  b io lo g y  g ra d e  p o in t

a v e ra g e  can  b e  e x p la in e d  by  th e  l i n e a r  c o m b in a tio n  o f  th e  sev en  s e l e c t e d

in d e p e n d e n t v a r i a b l e s .

From s te p  4 t o  s t e p  5 in  T a b le  4 ,  i t  was n o te d  t h a t  th e  R s q u a re

change  was 0 .0 1 4 4  and th e  m u l t i p l e  R was in c r e a s e d  from  0 .5 0 7 8  to  0 .5 2 1 8

w ith  a c o r re s p o n d in g  in c r e a s e  i n  th e  R s q u a r e .  A t s te p  6 , th e  a d d i t i o n a l

in c r e a s e  in  th e  m u l t ip l e  R was c o n s id e r a b ly  l e s s .  The a d d i t i o n  o f  th e

CGP m o t iv a t io n  s c o r e s  made no  s i g n i f i c a n t  c o n t r i b u t i o n  to  th e  v a r i a n c e .

I t  can  b e  f u r t h e r  n o te d  t h a t  th e  s ta n d a rd  e r r o r  in c re a s e d  a s  a r e s u l t  o f

a d d in g  t h i s  v a r i a b l e .  A t s t e p  7 ,  th e  a d d i t i o n  o f  th e  s e v e n th  v a r i a b l e ,

SCAT v e r b a l  s c o r e s ,  o f f e r e d  no  im provem ent in  th e  o v e r a l l  c o r r e l a t i o n .

The P r e d ic t io n  E q u a tio n s

T a b le s  5 ,  6  and 7 show s e v e r a l  p o s s i b l e  p r e d i c t i o n  e q u a t io n s  t h a t

w ere  d e v e lo p e d  a t  v a r io u s  s t e p s  i n  th e  r e g r e s s io n  a n a l y s i s .  A t s te p  4 ,

a m u l t i p l e  R o f  0 .5 0 7 8  was o b ta in e d  (T a b le  4 ) ,  a lo n g  w ith  an R s q u a re  o f

0 .2 5 7 9 ; w hich  m eant t h a t  a p p ro x im a te ly  26% o f th e  v a r ia n c e  was e x p la in e d  

b y  th e  f i r s t  f o u r  v a r i a b l e s .  The p r e d i c t i o n  e q u a t io n  a t  t h i s  s t e p  w as:

Yx = 0 .0 0 6 7  +  0 .3 6 7 9 (X 1) +  0 .0 1 7 9 (X 2) +  0 .0171 (X 3) + 0 .0115(X 4 )

A t s t e p  5 ,  th e  v a r i a b l e  SCAT q u a n t i t a t i v e  was e n te r e d  i n t o  th e  

p r e d i c t i o n  e q u a t io n .  As h y p o th e s iz e d  t h i s  v a r i a b l e  c o r r e l a t e d  (T a b le  2) 

h ig h ly  w ith  th e  CGP m a th e m a tic s  s c o re  and  added  v e ry  l i t t l e  to  th e  

p r e d i c t i o n  e q u a t io n .  The F v a lu e  o f 2 .6 5 9  was n o t  s i g n i f i c a n t  a t  th e

0 .0 5  l e v e l .  The m u l t ip l e  R was in c r e a s e d  to  0 .5 2 1 8  and th e  R sq u a re  was
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TABLE 4

STEPWISE MULTIPLE REGRESSION: BIOLOGY
GRADE POINT AVERAGE WITH THE INDEPENDENT 
VARIABLES

V a r ia b le  E n te re d  
a t  S te p  * M u l t ip le  R R S q u are

R S q u are  
Change

S ta n d a rd
E r r o r

1 .  H igh  Schoo l G rade 
P o in t  A verage 0 .3 9 5 7 0 .1 5 6 6 0 .7 3 2 0

2 . CGP B io lo g y  
I n t e r e s t  S c o re 0 .4 4 8 3 0 . 2 0 1 0 0 .0 4 4 4 0 .7 1 5 1

3 .  CGP M ath em atic s  
S co re 0 .4 9 4 5 0 .2 4 4 6 0 .0436 0 .6 9 7 8

4 .  CGP V e rb a l S c o re 0 .5 0 7 8 0 .2 5 7 9 0 .0 1 3 3 0 .6 9 4 2

5 . SCAT Q u a n t i t a t i v e  
S co re 0 .5 2 1 8 0 .2 7 2 3 0 .0 1 4 4 0 .6 9 0 0

6 . CGP M o tiv a tio n  
S co re 0 .5 2 3 4 0 .2 7 3 9 0 .0 0 1 6 0 .6 9 1 9

7 . SCAT V e rb a l 
S co re 0 .5 2 3 4 0 .2 7 4 0 0 . 0 0 0 1 0 .6 9 4 4

*  Each s t e p  in c lu d e s  a l l  p re c e e d in g  v a r i a b l e s .
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TABLE 5

REGRESSION EQUATION AT STEP 4 : FOUR 
VARIABLES ENTERED

variable B BETA STD ERROR B F

HSGPA (Xx) 0 .3 6 7 9 0 .3 0 2 5 0 .0 9 4 6 15 .1 3 0  * *

BIO INT (X2) 0 .0179 0 .2 1 0 7 0 .0 0 6 4 7 .736  **

CGPM (X3) 0 .0171 0 .1 8 4 4 0 .0 0 7 4 5 .3 4 2  *

CGPV (X4) 0 .0 1 1 5 0 .1 2 1 6 0 .0 0 7 4 2 .425

(C o n s ta n t) ( .0067)

** S ig n i f i c a n t  a t  .01 l e v e l  

*  S ig n i f i c a n t  a t  .05 l e v e l
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TABLE 6
REGRESSION EQUATION AT STEP 5: 

F iv e  V a r ia b le s  E n te re d

VARIABLE B BETA STD ERROR B F

HSGPA (X !) 0 .4006 0 .3 2 9 3 0 .0 9 6 1 1 7 .3 6 9  **

BIO INT (X2) 0 .0 1 7 0 0 .1 9 9 7 0 .0 0 6 4 6 .9 8 3  * *

CGM (X3 ) 0 .0 2 4 4 0 .2 6 2 5 0 .0 0 8 6 8 .0 2 9  **

CGPV (X4 ) 0 .0 1 4 9 0 .1 5 6 9 0 .0 0 7 6 3 .7 9 3  *

SCAT Q (X5 ) -  0 . 0 1 0 0 -  0 .1 5 9 3 0 .0 0 6 1 2 .6 5 9

(C o n s ta n t) ( 2 .3 1 7 9 )

* *  S i g n i f i c a n t  a t  .01 l e v e l  

*  S i g n i f i c a n t  a t  .05  l e v e l
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TABLE 7

COMPLETE REGRESSION 
W ith  a l l  v a r i a b l e s  e n te r e d

S te p  7

VARIABLE_________  B__________ BETA   STD ERROR B________ F

HSGPA ( X ^ 0 .4 2 6 3 0 .3 5 0 5 0 .1 0 7 6 1 5 .6 9 7  **

BIO INT (X2) 0 .0 1 7 5 0 .2 0 6 3 0 .0 0 6 6 7 .1 5 7  **

CGEM (X3 ) 0 .0 2 4 4 0 .2 6 2 2 0 .0 0 8 7 7 .8 8 2  **

GCP V (X4 ) 0 .0 1 4 6 0 .1 5 3 8 0 . 0 1 0 0 2 .1 3 3

SCAT Q (X5) -  0 . 0 1 0 0 -  0 .1 6 0 3 0 .0 0 6 2 2 .6 0 1

GCP MOT (X6) -  0 .0 0 3 8 -  0 .0 4 6 3 0 .0 0 7 1 0 .2 9 4

SCAT V (X7 ) -  0 .0 0 0 8 0 .0 1 9 9 0 .0 0 7 2 0 . 0 1 2

(CONSTANT) 2 .7 1

* *  S i g n i f i c a n t  a t  .01 l e v e l
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i n c r e a s e d  to  0 .2 7 2 3 . H ow ever, t h i s  one p e r c e n t  in c r e a s e  in  v a r ia n c e  

was n o t  s i g n i f i c a n t .

The in t r o d u c t io n  o f  th e  v a r i a b l e s  CGP m o t iv a t io n  and SCAT v e r b a l  

a t  th e  n e x t  two s te p s  (T a b le  6 ) c a u se d  l i t t l e  f u r t h e r  im p ac t on th e  

p r e d i c t i o n  e q u a t io n .  S in c e  th e  l a s t  th r e e  v a r i a b l e s  changed  th e  

d i r e c t i o n  o f  B from  p o s i t i v e  to  n e g a t iv e ,  t h e i r  p a r t i a l  c o r r e l a t i o n s  

w ith  r e s p e c t  to  th e  b io lo g y  g ra d e  p o in t  a v e ra g e  w ere  a l s o  n e g a t iv e .  F o r 

a l l  t h r e e  v a r i a b l e s  th e  s ta n d a r d  e r r o r s  w ere n e a r l y  a s  l a r g e  a s  th e  

r e g r e s s io n  c o e f f i c i e n t s  (T a b le  7 ) .  T h e re fo re  th e  c o e f f i c i e n t s  m u st b e  

u sed  w ith  c a r e  s in c e  t h e r e  i s  a s i g n i f i c a n t  ch an ce  t h a t  th e  s ig n  o f  th e  

t r u e  r e g r e s s io n  c o e f f i c i e n t  i s  o p p o s i te  t h a t  o f  th e  c a l c u la te d  one d u e  

to  th e  random  e r r o r s  in  th e  d a ta  (N ie ,  e £ . a l_ . , 1 9 7 0 , p .  1 9 6 ) . F o r  th e s e  

r e a s o n s  i t  a p p e a rs  t h a t  th e  e q u a t io n  p ro d u ced  a t  s te p  4 (T a b le  5) w ould  

be th e  m o s t r e l i a b l e  f o r  p r e d i c t i n g  th e  g ra d e  p o i n t  a v e ra g e  in  g e n e r a l  

b io lo g y .  The b e s t  p r e d i c t i o n  e q u a t io n  th e n  i s :

Yx = .0067 + .3679(X 1) + .0179(X 2) +  .0171(X 3 ) + .0115(X 4 )

The u s e f u ln e s s  o f  t h i s  e q u a t io n  was d e te rm in e d  by c a l c u l a t i n g  

i t s  f o r e c a s t i n g  e f f i c i e n c y  in  a c c o rd a n c e  w ith  i n d i c e s  d ev eloped  by 

G u i l fo rd  (1 9 6 5 ) .  The r e l a t i o n s h i p  betw een th e  c o r r e l a t i o n  c o e f f i c i e n t s  

( r )  and  G u i l f o r d ’ s in d e x  o f  f o r e c a s t i n g  e f f i c i e n c y  (E) i s  shown in  

F ig u re  4 .  The ra n g e  o f  r ' s  from  0 .3  to  0 .8  i s  m arked o f f  a s  r e p r e s e n t i n g  

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

in s t r u m e n ts  in  p s y c h o lo g ic a l  and e d u c a t io n a l  p r a c t i c e s .  T e s ts  r a r e l y  

show c o r r e l a t i o n s  g r e a t e r  th a n  0 . 8  w ith  p r a c t i c a l  c r i t e r i a ,  and th o s e  

c o r r e l a t i n g  l e s s  th a n  0 .3  a r e  u s u a l ly  o f  v e ry  l i m i t e d  v a lu e  when u se d  

a lo n e  ( G u i l f o r d ,  1965 , p . ' 2 7 9 ) .

To com pute th e  in d e x  o f  f o r e c a s t i n g  e f f i c i e n c y  th e  fo rm u la
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E = 100 ( 1 -  V l -R ^ )  was u s e d .  A t s te p  3 ,  th e  m u l t i p l e  R was 0 .4 9 4 5  and  

th e  R s q u a re  was 0 .2 4 6 6 . By u s in g  th e  fo rm u la ,  an  E o f  13% was o b ta in e d .  

A t s te p  4 ,  a  m u l t i p l e  R o f  0 .5 0 7 8  and a  R sq u a re  o f  0 .2 5 7 9  p ro d u c e d  an  

in d e x  o f  f o r e c a s t i n g  e f f i c i e n c y  (E) o f  13.8% . T h is  m ean t t h a t  th e  

p r e d i c t i o n  e r r o r  was 13.8% l e s s  th a n  i t  w ould h a v e  b een  w ith o u t  th e  

know ledge o f  th e  h ig h  s c h o o l g ra d e  p o i n t  a v e r a g e ,  th e  CGP b io lo g y  

i n t e r e s t  s c o r e ,  th e  CGP m a th e m a tic a l s c o r e ,  and th e  CGP v e r b a l  s c o r e .

T h is  m ean t a l s o  t h a t  th e  p r e d i c t i o n  o f  th e  b io lo g y  g ra d e  p o i n t  a v e ra g e  

b y  m eans o f  th e  e q u a t io n

Yi « 0 .0 0 6 7  +  0 .3 6 7 9 (X 1 ) +  0 .0 1 7 9 (X 2 ) +  0 .0 1 7 1 (X 3 ) + 0 .0 U 5 (X 4 ) 

w ould b e  13.8%  b e t t e r  th a n  t h a t  made m e re ly  from  a  know ledge o f  th e  

m eans o f  th e  b io lo g y  g ra d e  p o i n t  a v e r a g e .

Summary

C o r r e la t io n  a n a l y s i s  in d i c a te d  t h a t  s i g n i f i c a n t  r e l a t i o n s h i p s  

e x i s t e d  b e tw een  th e  d e p e n d e n t v a r i a b l e —b io lo g y  g ra d e  p o i n t  a v e ra g e — 

and f i v e  o f  th e  in d e p e n d e n t v a r i a b l e s .  The f i v e  w ere  h ig h  s c h o o l g ra d e  

p o i n t  a v e ra g e  (X ^ ), CGP b io lo g y  i n t e r e s t  s c o r e  (X3 ) , CGP m a th e m a tic s  

s c o re  (X3 ) , CGP v e r b a l  s c o re  (X4 ) , and SCAT v e r b a l  s c o re  (X7 ) . S te p w is e  

r e g r e s s io n  a n a l y s i s  p ro d u ced  a  p r e d i c t i o n  e q u a t io n  t h a t  in c lu d e d  fo u r  o f  

th e  in d e p e n d e n t v a r i a b l e s .  The e q u a t io n  w as:

Yx = .0067 +  .3679CX2) +  ,0179(X 2 ) +  ,0171(X 3 ) +  .0115(X 4 )

The c o n c lu s io n s  o f  t h i s  s tu d y  and  reco m m en d atio n s  f o r  f u r t h e r  s tu d y  a r e  

p r e s e n te d  in  th e  n e x t  c h a p t e r .



CHAPTER IV 

SUMMARY AND CONCLUSIONS

The aim o f t h i s  s tu d y  was to  ad v an ce  th e  s y s te m a t ic  u n d e r ­

s ta n d in g  o f  th e  m anner i n  w hich  d i f f e r e n c e s  in  a b i l i t y ,  m o t iv a t io n ,  

i n t e r e s t ,  and  h ig h  s c h o o l a c h ie v e m e n t le a d s  to  d i f f e r e n c e s  i n  

a c h ie v e m e n t i n  g e n e r a l  b io lo g y  in  th e  com m unity c o l l e g e .  More 

s p e c i f i c a l l y ,  th e  aim  was to  d e te rm in e  th e  im p a c t o f  sev en  p a r t i c u l a r  

v a r i a b l e s  on th e  p r e d i c t i o n  o f  g ra d e  p o in t  a v e ra g e  in  g e n e r a l  b io lo g y  a t  

Thomas N e lso n  Community C o lle g e .  The r e s u l t s  from  t h i s  s tu d y  w ould a id  

i n  th e  g u id a n c e  p r o c e s s  and  in  th e  s e l e c t i o n  o f  c o u rs e s  i n  w h ich  th e  

p o t e n t i a l i t i e s  o f  th e  in d i v id u a l  w ould be  b e s t  u t i l i z e d .

Summary

A random  sam ple  o f 140 s tu d e n ts  was drawn from  a  l i s t  o f  582 

s tu d e n t s  who h ad  ta k e n  b io lo g y  d u r in g  th e  academ ic  y e a r s  1970 th ro u g h

19 7 3 . The f in d in g s  i n  t h i s  s tu d y  w ere b a se d  on t h a t  random  sam p le .

From th e  s t u d e n t 's  r e c o r d s  th e  fo l lo w in g  ite m s  o f  in fo rm a tio n  w ere 

o b ta in e d :  th e  b io lo g y  g ra d e  p o i n t  a v e ra g e  (Y ^ ) , th e  h ig h  sc h o o l g ra d e  

p o in t  a v e ra g e  ( X i ) , th e  CGP b io lo g y  i n t e r e s t  s c o r e  (X2 ) , th e  CGP 

m a th e m a tic s  s c o re  (X3 ) , th e  CGP v e r b a l  s c o re  (X4 ) , th e  SCAT q u a n t i t a t i v e  

s c o re  (X5 ) , th e  CGP m o t iv a t io n  s c o re  (X5 ) , and th e  SCAT v e r b a l  s c o re  

(X 7 ) . The b io lo g y  g ra d e  p o in t  a v e ra g e  was d e s ig n a te d  a s  th e  d e p e n d e n t 

v a r i a b l e  and th e  o th e r s  a s  in d e p e n d e n t v a r i a b l e s .  I t  was th e n  h y p o th e s iz e d  

t h a t  th e  in d e p e n d e n t v a r i a b l e s  w ould c o r r e l a t e  w ith  th e  d e p e n d e n t v a r i a b l e  

and t h a t  th e y  c o u ld  b e  u sed  to  p r e d i c t  th e  d e p e n d e n t v a r i a b l e .  S e c o n d ly ,

6 3
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i t  was h y p o th e s iz e d  t h a t  th e  h ig h  s c h o o l g ra d e  a v e ra g e  w ould  b e  th e  

m o st im p o r ta n t  v a r i a b l e  in  th e  p r e d i c t i o n .  T h i r d ly ,  i t  was h y p o th e s iz e d  

t h a t  CGP v e r b a l  and  m a th e m a tic a l  s c o r e s  w ould  c o r r e l a t e  h ig h ly  w ith  th e  

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

The th r e e  h y p o th e s e s  w ere  t e s t e d  by  m eans o f  a  P e a rso n  p r o d u c t -  

moment c o r r e l a t i o n  a n a l y s i s .  From t h i s  a n a l y s i s  th e  fo l lo w in g  c o r r e l a t i o n  

( r )  v a lu e s  r e s u l t e d  f o r  th e  in d e p e n d e n t v a r i a b l e s :  h ig h  s c h o o l g ra d e  p o in t  

a v e r a g e ,  0 .3 9 5 8 ; CGP b io lo g y  i n t e r e s t  s c o r e ,  0 .2 6 1 9 ; CGP m a th e m a tic s  

s c o r e ,  0 .2 9 0 6 ; CGP v e r b a l  s c o r e ,  0 .2 4 2 1 ; SCAT q u a n t i t a t i v e  s c o r e ,  0 .1 5 4 4 ; 

CGP m o t iv a t io n  s c o r e ,  0 .1 0 5 9 ; SCAT v e r b a l  s c o r e ,  0 .2 1 6 0 , A l l  v a r i a b l e s  

c o r r e l a t e d  s i g n i f i c a n t l y  w ith  th e  d e p e n d e n t v a r i a b l e  e x c e p t  SCAT 

q u a n t i t a t i v e  s c o re  and  CGP m o t iv a t io n  s c o r e .  W ith  th e  e x c e p t io n s  o f  

th e s e  tw o v a r i a b l e s ,  th e  f i r s t  h y p o th e s i s  was p a r t i a l l y  v e r i f i e d . .  The 

f i n a l  v e r i f i c a t i o n  was d e te rm in e d  b y  s te p w is e  r e g r e s s i o n  a n a l y s i s .

H igh  sc h o o l g ra d e  p o in t  a v e ra g e  y ie ld e d  th e  h i g h e s t  c o r r e l a t i o n  

v a lu e  and  became th e  m ost im p o r ta n t  v a r i a b l e  in  th e  p r e d i c t i o n  e q u a t io n .  

The SCAT v e r b a l  s c o re  and  th e  CGP v e r b a l  s c o re  showed an i n t e r c o r r e l a t i o n  

v a lu e  o f  0 .6 9 5 2 ; th e  SCAT q u a n t i t a t i v e  s c o re  and th e  CGP m a th e m a tic s  

s c o re  showed an i n t e r c o r r e l a t i o n  v a lu e  o f  0 .5 9 7 7 . As was shown in  th e  

s te p w is e  r e g r e s s io n  a n a l y s i s ,  th e  two v a r i a b l e s  in  e a c h  s e t  m easu red  

s i m i l a r  q u a l i t i e s ,  and t h e r e f o r e  b o th  v a r i a b l e s  w ere  n o t  n eed e d  in  th e  

p r e d i c t i o n  e q u a t io n .  The CGP s c o re s  becam e th e  m ost u s e f u l .

A f o u r th  h y p o th e s i s  i n  t h i s  s tu d y  was t e s t e d  b y  s te p w is e  r e ­

g r e s s io n  a n a l y s i s  o f  th e  in d e p e n d e n t v a r i a b l e s  w ith  t h e  d ep e n d e n t 

v a r i a b l e . T h is  h y p o th e s i s  was t h a t  a l i n e a r  c o m b in a tio n  o f  in d e p e n d e n t 

v a r i a b l e s  c o u ld  be  d e v e lo p e d  in t o  an e q u a t io n  t h a t  w ould b e  u s e f u l  in  

p r e d i c t i n g  s u c c e s s  i n  g e n e r a l  b io lo g y .  The s te p w is e  r e g r e s s i o n  a n a l y s i s
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p ro d u c e d  th e  fo l lo w in g  e q u a t io n :  = 0 .0 0 6 7  +  0 .3 6 7 9 (X ^ ) +  0 .0179(X 2)

+  0 .0 1 7 1 (X 3 ) +  O .O llS fX ^ ) . T h is  e q u a t io n  showed a  c o r r e l a t i o n  v a lu e  o f

0 .5 0 7 8 .w ith  th e  b io lo g y  g ra d e  p o i n t  a v e ra g e ,  and t h e r e f o r e  a c c o u n te d  f o r  

26 p e r c e n t  o f  th e  v a r ia n c e  in  th e  b io lo g y  g ra d e  p o i n t  a v e r a g e .

By u s in g  th e  fo rm u la  E = 1 0 0  ( 1 -  V 1  -R ^ ) , i t  was d e te rm in e d  t h a t  

th e  in d e x  o f  f o r e c a s t i n g  e f f i c i e n c y  (E) f o r  t h i s  e q u a t io n  was a p p ro x ­

im a te ly  14 p e r c e n t .  T h is  m ean t t h a t  a p r e d i c t i o n  o f  b io lo g y  g ra d e  p o in t  

a v e ra g e  p ro d u ced  b y  th e  e q u a t io n  w ould b e  14% m ore a c c u r a te  th a n  a  

p r e d i c t i o n  made w i th o u t  th e  u s e  o f  th e  e q u a t io n .

C o n c lu s io n s

To d e te rm in e  th o s e  f a c t o r s  t h a t  a f f e c t  a c h ie v e m e n t i n  any a r e a  

r e q u i r e s  f i r s t  d i s c o v e r in g ,  th ro u g h  s y s te m a t ic  o b s e r v a t io n s  and  m e a su re ­

m e n ts ,  th e  b a s ic  r e g u l a r i t i e s  t h a t  f u n c t io n  in  t h a t  a r e a .  S t i l l  f u r t h e r ,  

th e  d is c o v e ry  o f  th e  e f f e c t s  o f  th e  i n d i v i d u a l 's  own a b i l i t i e s ,  p e r s o n ­

a l i t y ,  and  i n t e r e s t s  upon h i s  a c h ie v e m e n t i s  r e q u i r e d .

The r e s u l t s  o f  t h i s  r e s e a r c h  i n t o  th e  r e l a t i o n s h i p  o f  s e l e c t e d  

v a r i a b l e s  to  g ra d e  p o in t  a v e ra g e  in  g e n e r a l  b io lo g y  le d  t o  th e  fo l lo w in g  

c o n c lu s io n s :

1 . The s in g l e  b e s t  p r e d i c t o r  o f  s u c c e s s  i n  g e n e r a l  b io lo g y  was th e  h ig h  

s c h o o l g ra d e  p o i n t  a v e r a g e .

2 . O th e r  v a r i a b l e s  t h a t  c o r r e l a t e d  s i g n i f i c a n t l y  w ith  th e  b io lo g y  g ra d e  

a v e ra g e  an d , t h e r e f o r e ,  w ere u s e f u l  i n  p r e d i c t i n g  s u c c e s s  i n  g e n e ra l  

b io lo g y  w ere th e  CGP b io lo g y  i n t e r e s t  s c o r e ,  th e  CGP m a th e m a tic s  s c o r e ,  

and th e  CGP v e r b a l  s c o r e .

3 .  The b io lo g y  g ra d e  p o in t  a v e ra g e  w ould b e  p r e d ic te d  b y  u s in g  w e ig h te d  

v a lu e s  o f  th e  h ig h  s c h o o l g ra d e  p o i n t  a v e r a g e ,  th e  CGP b io lo g y  i n t e r e s t  

s c o r e ,  th e  CGP m a th e m a tic s  s c o r e ,  and th e  CGP v e r b a l  s c o r e .
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4 .  The in d e p e n d e n t v a r i a b l e s — CGP m o t iv a t io n  s c o r e ,  SCAT q u a n t i t a t i v e  

s c o r e ,  and SCAT v e r b a l  s c o re  w ere  n o t  u s e f u l  in  p r e d i c t i n g  th e  b io lo g y  

g ra d e  p o in t  a v e ra g e .

T e s t s  o f  a b i l i t i e s  a lo n e  w ere  n o t  th e  b e s t  in s t r u m e n ts  f o r  th e  

p r e d i c t i o n  o f  acad em ic  s u c c e s s  i n  g e n e r a l  b io lo g y .  The a c q u i s i t i o n  o f  

m e n ta l  s k i l l  i s  c u m u la tiv e  and  b y  th e  tim e  th e  s tu d e n t s  w ere  o ld  enough 

to  e n t e r  c o l l e g e ,  p r e v io u s  a t t a in m e n t s ,  s p e c i a l  a b i l i t i e s ,  and i n t e r e s t s  

w ere  b e g in n in g  to  assum e a  m ore im p o r ta n t  r o l e  th a n  p u re  a b i l i t i e s  i n  

a f f e c t i n g  a c h ie v e m e n t.

Recom m endations F o r F u r th e r  R e se a rc h  

The in d e p e n d e n t v a r i a b l e s  u sed  in  t h i s  s tu d y  a c c o u n te d  f o r  o n ly  

tw en ty  sev en  p e r c e n t  o f  th e  t o t a l  v a r ia n c e  i n  t h e  b io lo g y  g ra d e  p o in t  

a v e ra g e .  T h e r e f o re ,  much o f  th e  v a r ia n c e  re m a in e d  u n e x p la in e d .  T here 

w ere  p ro b a b ly  o th e r  in d e p e n d e n t v a r i a b l e s  c o n t r i b u t i n g  to  t h i s  v a r ia n c e .  

I t  i s  t h e r e f o r e  recom mended t h a t  f u r t h e r  r e s e a r c h  b e  co n d u c te d  to  

c o n s id e r  o th e r  acad em ic  and n o n -a c a d e m ic  v a r i a b l e s  t h a t  a f f e c t  th e  

p r e d i c t i o n  o f  g ra d e  p o in t  a v e ra g e  in  g e n e ra l  b io lo g y .

Even th o u g h  t h i s  s tu d y  o f  th e  im p ac t o f  s e l e c t e d  v a r i a b le s  on 

th e  b io lo g y  g ra d e  p o in t  a v e ra g e  h a s  answ ered  many q u e s t i o n s ,  o th e rs  s t i l l  

re m a in  to  b e  a n sw e re d . F u r th e rm o re , t h i s  s tu d y  h a s  s t im u la te d  new r e ­

s e a r c h  q u e s t i o n s .  Some q u e s t io n s  re m a in in g  to  b e  an sw ered  a re :

1 .  What was th e  r e l a t i o n s h i p  be tw een  th e  s t u d e n t 's  h ig h  sc h o o l s c ie n c e  

back g ro u n d  and h i s  s u c c e s s  in  g e n e ra l  b io lo g y ?

2 .  What was th e  r e l a t i o n s h i p  be tw een  th e  s t u d e n t 's  so c io -e c o n o m ic  b a c k ­

g round  and h i s  s u c c e s s  in  b io lo g y ?

New q u e s t io n s  t h a t  h a v e  been  s t im u la te d  by t h i s  s tu d y  a r e :

1 .  Were th e r e  o th e r  i n t e l l e c t u a l  d im e n s io n s  t h a t  a f f e c t e d  ach iev em en t in
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g e n e r a l  b io lo g y  a t  Thomas N elson  Community C o lle g e ?

2 .  Was th e r e  a  r e l a t i o n s h i p  be tw een  te a c h in g  s t r a t e g i e s  and s u c c e s s  

in  g e n e ra l  b io lo g y ?

3 .  Did th e  c o l l e g e 's  academ ic  e n v iro n m en t e f f e c t  s u c c e s s  in  g e n e ra l  

b io lo g y ?

4 .  D id a ch iev em en t in  g e n e r a l  b io lo g y  p ro d u c e  e f f e c t i v e  ch an g es  in  

s tu d e n t s  in  te rm s  o f i n t e l l e c t u a l  grow th?

5 .  How a c c u r a t e l y  d id  t h e  g rad e  p o i n t  a v e ra g e  m e a su re  know ledge o f  

g e n e r a l  b io lo g y ?

I t  i s  recom m ended th a t  f u r t h e r  r e s e a r c h  b e  c o n d u c te d  to  answ er th e s e  

s p e c i f i c  q u e s t i o n s .

W ith im provem ent in  th e  p r e d i c t i o n  o f  g ra d e  p o i n t  a v e ra g e  in  

g e n e r a l  b io lo g y ,  s tu d ie s  shou ld  b e  d i r e c t e d  to w ard  th e  d evelopm en t o f  

e x p e c ta n c y  t a b l e s  (See A ppendix) f o r  u se  in  c o u n s e l in g  and a d v i s in g .  

T e a c h in g  te c h n iq u e s  f o r  b io lo g y  in  th e  com m unity c o l l e g e  re m a in s  in  

n e e d  o f  i n v e s t i g a t i o n .  I n  a d d i t i o n ,  f u r t h e r  r e s e a r c h  i s  n eed ed  in  

o th e r  p rog ram s o f f e r e d  a t  th e  com m unity c o l l e g e ,  i f  th e  com munity c o l le g e  

i s  to  d e f in e  i t s  n ic h e  i n  th e  w o rld  o f  h ig h e r  e d u c a t io n .

R a i s in g  th e  l e v e l  o f  a ch iev em en t o f  s tu d e n t s  r e q u i r e s  m ore th a n  

in c r e a s in g  e x p e n d i tu r e s  and tim e s p e n t  i n  t h e  c la s s ro o m . G ain s  n eed  to  

b e  made in  u n d e r s ta n d in g  th e  w hole p ro c e s s  o f  a t t a i n i n g  s k i l l s  and 

c r e a t i v i t y .

How to  p r e d i c t  academ ic a c h ie v e m e n t h a s  n o t  b een  f u l l y  r e s o lv e d  

in  h ig h e r  e d u c a t io n .  C on tinued  r e s e a r c h  i s  n eed e d  in  th e  develo p m en t 

o f  in s t ru m e n ts  and t e s t s  t h a t  w i l l  a c c u r a t e l y  a s s e s s  a  s t u d e n t 's  a b i l i t y  

and  p o t e n t i a l .  W ith im provem ents i n  t e s t i n g ,  p r e d i c t i o n ,  and te a c h in g  

s t r a t e g i e s  w i l l  come im provem ents i n  th e  t o t a l  e d u c a t io n a l  p r o c e s s .
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T h ere  a r e  g e n e r a l ly  two a p p ro a c h e s  to  a n a ly z in g  a c h ie v e m e n t. One 

ap p ro a c h  h a s  to  do w ith  te a c h in g  m ethods t h a t  can  b e  a p p l ie d  to  e v e ry o n e  

and c o n s e q u e n t ly  r a i s e  e v e r y o n e 's  s ta n d a r d s  o f  p e r fo rm a n c e . The o th e r  h a s  

to  do w ith  th e  r e a c t i o n  o f  i n d i v i d u a l s ,  a c c o rd in g  to  t h e i r  d i f f e r e n t  

c a p a c i t i e s  and i n t e r e s t s ,  to  th e  l e a r n in g  p r a c t i c e s  p r e s e n te d .  R e g a r d le s s ,  

o f  w h e th e r  ad v an c es  in  l e a r n in g  m ethods l e a d  to  t e a c h in g  m ach in es  o r  o th e r  

d e v i c e s ,  an i n t e r a c t i o n  w i l l  a lw ay s  rem a in  be tw een  th e  te a c h in g  m ethods 

and th e  p e r s o n a l i t y  and m o t iv a t io n  o f  th e  i n d i v i d u a l . T h ese  i n t e r a c t i o n s  

m ust b e  c o n t in u o u s ly  i n v e s t i g a t e d .
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TABLE 1

H igh  S ch o o l G rade P o in t  A verage and 
G e n e ra l B io lo g y  G rade P o i n t  A verage

H igh  School 
GPA

B io lo g y GPA Row
T o ta lA B C D

4 1

A 80* 2 0 5

9 15 4 1

B 30 50 14 5 29

1 1 34 29 8

C 13 41 35 1 1 82

2 2 17 3
D 8 8 71 13 24

Sam ple T o ta l 140

*  p e r c e n t

TABLE 2

GGP B io lo g y  I n t e r e s t  S co re  and 
G e n e ra l B io lo g y  G rade P o in t  A verage

B io lo g y B io lo g y GPA Row
I n t e r e s t  S c o re A B G D T o ta l

2 16 2 1 3
0 - 1 1 5* 38 50 7 42

6 16 23 5
1 2  -  2 1 1 2 32 46 1 0 50

15 2 1 9 3
22 -  33 32 43 19 6 48

Sam ple T o ta l 140

* p e r c e n t
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TABLE 3

CGP V e rb a l S co re  and  G e n e ra l B io lo g y  
G rade P o in t  A verage

CGP V erb a l B io lo g y GPA Row
S co re A B C D T o ta l

1 2 23 1 2 3
57 o r above 24* 46 24 6 50

(7 3 % ile  o r  abo v e)
9 16 30 5

47 -  56 15 27 50 8 60
(3 5 % ile -7 1 % ile )

2 13 1 2 3
46 o r  below 7 43 40 1 0 30

(34% o r below )
Sam ple T o ta l 140

*  p e r c e n t

TABLE 4

CGP M ath em atic s  S co re  and G e n e ra l B io lo g y  
G rade P o in t  A verage

CGP M ath B io lo g y  GPA Row
S co re A B C D T o ta l

15 23 18 3
57 o r  above 26* 39 30 5 59

(7 1 % ile  o r ab ove)
6 23 23 4

47 -  56 1 1 41 41 7 56
(4 0 % ile -7 0 % ile )

2 6 13 4
46 o r  below 8 24 52 16 25

(3 9 % ile  o r below )
Sam ple T o ta l 140

*  p e r c e n t



ABSTRACT

A STUDY OF THE RELATIONSHIP OF SELECTED VARIABLES 
TO GRADE POINT AVERAGE IN GENERAL BIOLOGY AT 

THOMAS NELSON COMMUNITY COLLEGE

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  th e  r e l a t i o n s h i p  o f  
c e r t a i n  s e l e c t e d  v a r i a b l e s  t o  g ra d e  p o in t  a v e ra g e  in  g e n e r a l  b io lo g y  a t  
Thomas N e lso n  Community C o lle g e .  The in d e p e n d e n t v a r i a b l e s  t e s t e d  w ere : 
h ig h  s c h o o l g rad e  p o in t  a v e r a g e ,  SCAT v e r b a l  and  q u a n t i t a t i v e  s c o r e s ,  and 
CGP m a th e m a tic s , v e r b a l ,  m o t iv a t io n  and b io lo g y  i n t e r e s t  s c o r e s .  The 
b io lo g y  g ra d e  p o in t  a v e ra g e  s e rv e d  a s  th e  d e p e n d e n t v a r i a b l e .  F o u r 
h y p o th e s e s  w ere t e s t e d .  They w ere  (1 )  t h a t  th e  in d e p e n d e n t v a r i a b l e s  
w ould c o r r e l a t e  p o s i t i v e l y  w i th  th e  d e p e n d e n t v a r i a b l e  a n d , t h e r e f o r e ,  
c o u ld  b e  u sed  to  p r e d i c t  th e  d e p e n d e n t v a r i a b l e ,  (2 )  t h a t  th e  h ig h  sc h o o l 
g rad e  p o i n t  a v e ra g e  would b e  th e  m o st im p o r ta n t  v a r i a b l e ,  (3 ) t h a t  CGP 
v e r b a l  and  m a th e m a tic a l s c o re s  w ould, c o r r e l a t e  h ig h ly  and  r e s p e c t i v e l y  
w ith  SCAT v e r b a l  and  q u a n t i t a t i v e  s c o r e s ,  (4 )  t h a t  a  l i n e a r  c o m b in a tio n  
o f  in d e p e n d e n t v a r i a b l e s  c o u ld  b e  d ev e lo p ed  i n t o  an  e q u a t io n  t h a t  w ould 
be  u s e f u l  in  p r e d i c t i n g  s tu d e n t  s u c c e s s  in  g e n e ra l  b io lo g y .

A random sam ple o f 140 s tu d e n t s  was drawn from  a  l i s t  o f  582 
s tu d e n t s  who had  ta k e n  b io lo g y  d u r in g  th e  academ ic y e a r s  1970 th ro u g h  
1973 . The SPSS p rogram s w ere  u se d  to  co n d u c t a  P e a rs o n  p roduct-m om en t 
c o r r e l a t i o n  and a s te p w is e  m u l t i p l e  r e g r e s s io n  a n a l y s i s  on th e  sa m p le .

For th e  in d e p e n d e n t v a r i a b l e s ,  th e  fo l lo w in g  c o r r e l a t i o n  ( r )  
v a lu e s  r e s u l t e d :  h ig h  sc h o o l g ra d e  p o in t  a v e ra g e  (X ,) ,  0 .3 9 5 8 ; CGP b io lo g y  
i n t e r e s t  s c o re  (X £ ), 0 .2 6 1 9 ; CGP m a th e m a tic s  s c o re  (X ^ ) , 0 .2 9 0 6 ; CGP 
v e r b a l  s c o re  ( X .) ,  0 .2 4 2 1 ; SCAT q u a n t i t a t i v e  s c o re  (X ^ ) , 0 .1 5 4 4 ; CGP 
m o t iv a t io n  s c o re  (X g ), 0 .1 0 5 9 ; and SCAT v e r b a l  s c o re  { X y ), 0 .2 1 6 0 . A l l  
v a r i a b l e s  c o r r e l a t e d  s i g n i f i c a n t l y  w ith  th e  d ep e n d e n t v a r i a b l e  e x c e p t  
SCAT q u a n t i t a t i v e  s c o re  and CGP m o t iv a t io n  s c o r e .  The SCAT v e r b a l  s c o re  
and  th e  CGP v e rb a l  s c o re  showed an i n t e r c o r r e l a t i o n  v a lu e  o f  0 .6 9 5 2 ; th e  
SCAT q u a n t i t a t i v e  s c o re  and th e  CGP m a th e m a tic a l s c o r e  showed an i n t e r ­
c o r r e l a t i o n  v a lu e  o f  0 .5 9 7 7 . S te p w ise  m u l t ip l e  r e g r e s s io n  p ro d u ced  th e  
fo l lo w in g  p r e d i c t i o n  e q u a t io n :  Y-̂  = .0067 +  0.3679(X j^) +  0 .0179(X 2) +  
0 .0 1 7 1 (X 3 ) + 0 .0 1 1 5 (X ^ ). T h is  e q u a t io n  showed a  m u l t i p l e  R v a lu e  o f  
0 .5 0 7 8 .

I t  was c o n c lu d ed  t h a t :  (1 )  th e  b e s t  s in g le  p r e d i c t o r  o f  s u c c e s s
in  g e n e r a l  b io lo g y  was th e  h ig h  sc h o o l g ra d e  p o in t  a v e ra g e ;  (2 ) o f  th e
o th e r  v a r i a b l e s  t h a t  c o r r e l a t e d  w i th  th e  b io lo g y  g ra d e  p o in t  a v e r a g e ,  th e  
CGP b io lo g y  i n t e r e s t  s c o r e ,  th e  CGP m a th e m a tic s  s c o r e ,  and  th e  CGP v e rb a l  
s c o re  w ere  m ost u s e f u l  in  p r e d i c t i n g  s u c c e s s  in  g e n e ra l  b io lo g y ;  (3 )  th e  
b io lo g y  g ra d e  p o in t  a v e ra g e  w ould b e  p r e d ic te d  by u s in g  w e ig h ted  v a lu e s  
o f  th e  h ig h  sc h o o l g ra d e  p o i n t  a v e r a g e ,  th e  CGP b io lo g y  i n t e r e s t  s c o r e ,  
th e  CGP m a th e m a tic s  s c o r e ,  and  th e  CGP v e r b a l  s c o re ;  and  (4 ) th e  CGP 
m o t iv a t io n  s c o r e ,  SCAT q u a n t i t a t i v e  s c o r e ,  and  SCAT v e r b a l  s c o re  w ere  
n o t  u s e f u l  in  p r e d i c t i n g  b io lo g y  g ra d e  p o i n t  a v e ra g e .  I n  g e n e r a l ,  t e s t s
o f  a b i l i t y  w ere n o t  th e  b e s t  in s t r u m e n ts  f o r  p r e d i c t i n g  su c c e ss  i f  u sed
a lo n e .  P re v io u s  ach iev em en t and i n t e r e s t  w ere  a l s o  im p o r ta n t .
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