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C H A P T E R  I

I N T R O D U C T I O N

The changes in ways of thi nk ing , te aching, and a d m i n 

is te r i n g  d e m a n d e d  of c oll eg e p e r s o n n e l  today are p a r t i a l l y  

the result of the ra pid  changes in the types of st ud ent s who 

now co m p r i s e  the c ol le ge  p o p u l a t i o n - - p a r t i c u l a r l y  those s t u 

dents from low s o c i o e c o n o m i c  families. Max Wise (1962) 

st at e d that these stude nt s b r i n g  to co ll e g e less in the way  

of ac ad em ic and social p r e p a r a t i o n  than th eir  m i d d l e  and 

up per  s o c i o e c o n o m i c  cou nt e rp a r ts .  They b r i n g  a di f f er e n t  

type of m o t i v a t i o n  for co l le g e  stu dy  and a d i f f e r e n t  way of 

c o n c e p t u a l i z i n g  the role of the faculty, the cu r r ic u l u m,  and 

e x t r a c u r r i c u l a r  activit ie s. Thus, a cl ea r u n d e r s t a n d i n g  of 

the va lu e s and ne e ds  w h i c h  m o t i v a t e  b e h a v i o r  is i m p o r ta n t  in 

m e e t i n g  the social and ac a d e m i c  i n a d e q u a c i e s  of the studen t 

in order to help h i m  ac hi e v e the goals of the i n s t i t u t i o n  

whi ch,  in turn, helps h i m  ac hi eve  his ow n  p e r s o n a l  goals.

Be cau se  of curren t social p r e s s u r e s  and social  change, 

c ol l e g e s  and u n i v e r s i t i e s  can no lo n ge r  re fu se  a d m i t t a n c e  

to st u den ts w it h  poor e d u c a t i o n a l  b a c k g r o u n d s  and less than
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d e s i r a b l e  a c a d e m i c  p r e p a r a t i o n  for college. T he r e f o r e ,  p r e 

d ic to rs  of a c a d e m i c  a c h i e v e m e n t  must be m o d i f i e d  to meet the 

c h a l l e n g e  of the curre nt  c ol l e g e  p op u l ati on.

E d u c a t o r s  and r e s e a r c h e r s  (Munday, 1967) c o n c e r n e d  

w it h  the p r e d i c t i o n  of c ol l e ge  gr ad es are i n t e r e s t e d  in the 

de gre e of o v e r l a p  of pr e se nt  p r e d i c t o r s  of a c a d e m i c  a c h i e v e 

ment wi t h o t h e r  p o s s i b l e  v a r i a b l e s .  If the o v er l a p is great, 

t her eb y s p e c i f y i n g  a high c o r r e l a t i o n ,  p r e d i c t i o n  w o u l d  not 

be i m p r o v e d  by a dd i n g v a r i a b l e s ;  if the o v er l a p is slight 

and thus the c o r r e l a t i o n  low, ad ding v a r i a bl e s , eve n m o d e r 

ately c o r r e l a t e d  w it h  co l l eg e  grades, wo ul d p r o b a b l y  i mp r o ve  

p r e d ic t io n .  W i t h  this in mind, many  colleg e and u n i v e r s i t y  

r e s e a r c h e r s  ha v e  s tu d i ed  p o s s i b l e  v a r i a b l e s  w h i c h  w o u l d  i m 

pr ov e  pr e d i c t i o n .  Th ey  have  d i s c o v e r e d  that r e l a t i o n s h i p s  

amo ng g e n e r a l l y  used p r e d i c t o r s  of co ll eg e gr ad es can p r o v i d e  

some in s i g h t  into the p r e d i c t i v e  and conten t val ue of such 

me as u re s .  For examp le , n o n i n t e l l e c t i v e  v a r i a b l e s  can be d e 

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

of s t ud en t s,  such as hom e tow n p o p u l a t i o n ,  family income, 

p a r t - t i m e  w o r k  in te r es t s , age and m a r i t a l  status as w e l l  as 

by c e r t a i n  a t t i t u d i n a l  c h a r a c t e r i s t i c s ,  such as career i n 

terests and goals (Spencer and St all ing s,  1968).

To im pl e me n t  r e s e a r c h  in ad di ng v a r i a b l e s  for p r e 

d ic ti on,  s t a n d a r d  A m e r i c a n  Co l l e g e  Test p r e d i c t o r s  were 

c o r r e l a t e d  w i t h  m e a s u r e s  of i n t e l l i g e n c e ,  s c h o l a s t i c  apt it ude .
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E n g l i s h  and r e a d i n g  a c h i e v e m e n t ,  high sc ho ol rank, and study 

ha bi t s (Munday, 1966). A m e r i c a n  Co ll eg e Test scores were 

found to be m o d e r a t e l y  h i g h  as re l at e d  to m e a s u r e s  of i n t e l 

li ge n ce ,  s c h o l a s t i c  ap ti t u de ,  and E n g l i s h  and r e a d i n g  a c h i e v e 

ment. A m e r i c a n  Co l le ge  Test high school s co res  also were 

found to be m o d e r a t e l y  to h ig h l y  re la te d to h ig h  schoo l  

rank. H o we ve r , A m e r i c a n  Co ll e ge  Test score s and hi g h s cho ol  

gr ades we r e r e l a t i v e l y  i n d e p e n d e n t  of st udy  habits.

The m e a s u r e  of st ud y ha b it s  e m p l o y e d  by Cr o n ba ch

(1960) was the S ur vey  of Study Ha bit s and At t i t u d e s . A l 

t h o u g h  this i n v e n t o r y  is fakabl e and thus cannot be used for 

c o l l e g e  a d m i s s i o n s  p u r p o s e s ,  it is us e fu l  in e d u c a t i o n a l  

c o u n s e l i n g  and r e m e d i a l  w o r k  w i t h  co l l e g e  stu dents. The 

test covers st u dy  b e h a v i o r  and a c a d e m i c  a t t i t u d e s  and thus 

is h e l p f u l  in d e t e r m i n i n g  w h at  as pe ct s of the A m e r i c a n  College 

Test a s s e s s m e n t ,  if any, cover these i m p o r t a n t  st u d e nt  c h a r 

a c t e r i s t i c s  •

A n o t h e r  f act or w h i c h  has not b e e n  c o n t r o l l e d  in 

p r e v i o u s  st ud i e s  of the r e l a t i o n s h i p  b e t w e e n  a c a d e m i c  and 

n o n a c a d e m i c  a c h i e v e m e n t  is the ef fe ct  of a s t u d e n t ' s  i n t e r 

ests and as p i r a t i o n s .  For ex a mpl e,  some b r i g h t  st u de nts  

have no i n t e r e s t  in s c ien ce yet hav e the m e n t a l  c a p a c i t y  to 

s u c c e e d  in that field. A c c o r d i n g  to S a u n d e r s  (1956), i n t e r 

est may be a " m o d e r a t o r  v a r i a b l e "  of the r e l a t i o n s h i p s  b e 

tween two types of ac h i e v e m e n t .  Some s t u d e n t s  w i t h  certa in  

u n f a v o r a b l e  p e r s o n a l i t y  p a tt e r n s  but w i t h  a d e q u a t e  a bi lit y
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do not p e r f o r m  w e l l  in coll eg e.  T h e r e f o r e ,  there must be 

s i t u a t i o n s  in the c o l l e g e  s e t t i n g  w h i c h  affect these s t u 

dents more  a d v e r s e l y  than those same s i t u a t i o n s  af fe ct  other 

stud ent s.  W he n these s i t u a t i o n s  are i d e n t if i e d , the co ll eg e  

sta ff can take a p p r o p r i a t e  c o r r e c t i v e  me a su res . Students  

who are v e r y  b r i g h t  may need  a di v e rs e  ar ra y of a c t i v it i e s  

to k e ep  t he m  from b e c o m i n g  b o r e d  and at the same time need 

sp e c i a l  c o u n s e l i n g  to e n a b l e  them  to ch an nel  a s u f f i c i e n t  

p r o p o r t i o n  of their e n e r g y  into a c ad e m i c  pur su its .

M os t  i n v e s t i g a t o r s  t ry i n g to p re d i c t  grade p e r f o r 

man ce in c o l l e g e  ha ve found c o r r e l a t i o n s  b e t w e e n  abilit y  

sc ores on tests such  as the Sc hool and Co ll eg e A b i l i t y  Test 

(S C A T ) and g ra des  of f r e s h m e n  a v e r a g i n g  about .50 (Fricke, 

1958) , but this c o r r e l a t i o n  d i m i n i s h e s  w h e n  one is p r e d i c t 

ing the gr ade s of u p p e r c l a s s m e n .  Be ca us e ab i l i t y  tests are 

u se f u l in e s t a b l i s h i n g  a m i n i m u m  score for a d m i s s i on s ,  it 

is p r o b a b l e  that a s u b s t a n t i a l  p r o p o r t i o n  of the later u n 

e x p l a i n e d  v a r i a n c e  is a c c o u n t e d  for by n o n i n t e l l e c t i v e  f a c 

tors such as p e r s o n a l i t y  p a t t e r n s  (Holland, 1960) and s o c i o 

c u l t u r a l  d i ff e r e n c e s .

A c a d e m i c  p o t e n t i a l  and a c h i e v e m e n t  have l itt le  r e l a 

t i o n s h i p  (Holland and R i c h a r d s ,  1967) to some k i n d s  of non- 

a c a d e m i c  p o t e n t i a l  and s o c i a l l y  i m p o r t an t  p e r f o r m a n c e ;  t h e r e 

fore, m e a s u r e s  of a c a d e m i c  p o t e n t i a l  and a c h i e v e m e n t  may 

hav e s u b s t a n t i a l  p o s i t i v e  c o r r e l a t i o n  w i t h  some n o n a c a d e m i c  

v a r i a b l e s .  The i m p o r t a n c e  of p e r s o n a l i t y  factors in
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v o c a t i o n a l  choice is we ll  e s t a b l i s h e d  (Roe, 1956; Si e g elm an  

and Peck, 1960; T ie d e m a n  and O'Hara, 1963). It is less 

cl ea r ly  e s t a b l i s h e d  how p e r s o n a l i t y  and ab i l i t y  i n f l u e nc e  

the choice of ca ree r role. Howev er , i n v e s t i g a t i o n s  have 

re ve al ed  that it is usual for a male c ol leg e fres hma n co 

an no un ce his i n t e n t i o n  of b e c o m i n g  an e n g i n e e r  and that it 

is rare for the fres hma n to speci fy that he intend s to work 

as a te ac he r or a salesman. An i n s p e c t i o n  by Elton (1967) 

of the 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  of the s t ude nt  who is 

u n d e c i d e d  about his career re ve al s some i n t e r e s t i n g  data 

about his state of i nd ec is ion . He has less ability, but 

he e nj oys  i n d e p e n d e n c e  and d e m o c r a t i c  mod es of t ho ug ht  more 

than the st u de nts  w h o  choose an e n g i n e e r i n g  voc ati on . It 

is ev i de n t  that an u n d e c i d e d  student, for p e r s o n a l i t y  r e a 

sons, may re ject not only an i n d i v i d u a l  v o c a t i o n  but also 

e nt i re  v o c a t i o n a l  fields. E l to n  also found that a fr es hm an  

who choos es a v o c a t i o n  in the field of b u s i n e s s  or finance 

is more i nd e p en d e nt ,  more  t ol era nt  of am bi g u it y ,  and more 

n o n a u t h o r i t a r i a n  than one w h o choos es  a c ar eer  in the field 

of science, e n g i n ee r i ng ,  or medicine.

R es e a r c h  w h i c h  report s p e r s o n a l i t y  d i f f e r e n c e s  

b e t w e e n  st ud e n ts  in d i f f e r e n t  cu r r ic u l a r  g rou ps  has been  

d e v o t e d  la r g el y  to males. A l t h o u g h  so cial change and the 

rapid d e v e l o p m e n t  of te c h no l o g y  are a b o l i s h i n g  the t r a d i 

tional d e m a r c a t i o n  b e t w e e n  mal e and female career  choices,  

the choice of o c c u p a t i o n a l  career is still a d i f f i c u l t  one
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for wom e n,  for w h i l e  the law d e c l a re s them "equal ," rea lit y  

and b i o l o g y  p r o c l a i m  t he m  differen t.  Thus, there is a need 

for r e s e a r c h  w h i c h  co mp a re s  the p e r s o n a l i t y  traits of w o m e n  

w it h  th eir v o c a t i o n a l  choices.

L e h m an  (1965), w h e n  te sti ng ability, found d i f f e r 

ences among w o m e n  in v a r io us  c u r r i c u l a r  gr o upi ngs  on m e a 

sures of cr i ti c a l thin kin g, r e a d in g  c o m p r e h e n s i o n ,  ge ne r a l  

a c a d e m i c  apti tu de,  at ti tu d es ,  and values. B e r e i t e r  and 

F r e e d m a n  (1962) r e p o r t e d  d i f f e r e n c e s  b e t w e e n  c u r r i c u l a r  groups 

on two di m en s i on s:  c o n v e n t i o n a l i t y  and social confide nce .

Elton and Rose (1967) r ep or t e d  two d i m e n s i o n s  w h i c h  e m e rg e d  

from the d i s c r i m i n a n t  an a l ys is  i n d i c a t i n g  b ot h i n t e l l e c t u a l  

and p e r s o n a l i t y  d i f f e r e n c e s  b e t w e e n  the v a r i o u s  female v o c a 

tional choices. The first d i m e n s i o n  is st r o n g l y  i n f l u e n c e d  

by the A m e r i c a n  C o l le g e Test and Sc h o l a r l y  O r i e n t a t i o n  

v ar i a bl e s . The e m p h a s i s  in the s e co n d  d i m e n s i o n  is d i v id e d  

among  S c h o la rl y  O r i e n t a t i o n ,  M a s c u l i n e  Role, and T o l e r a nc e  

and Auto nom y. Th ese r e s e a r c h e r s  f urt her  state "that other 

facets of p e r s o n a l i t y  b e s i d e s  a t t it u d e toward sex role 

m e d i a t e  the v o c a t i o n a l  cho ice s of girls (Elton and Rose, 

pp. 2 9 5 - 29 6 ) ."

P s y c h o a n a l y t i c  li t e ra t u re , p a r t i c u l a r l y  the w r i t i n g  

of D e u t s c h  (1944), s u g g e s t s  a p r o v o c a t i v e  e x p l a n a t i o n  for 

the d i f f e r e n t  v o c a t i o n a l  ch oices w h i c h  are made by a p p a r e n t l y  

e q u a l l y  femin in e women. D e ut s ch  co n ce ive s of f e m i n i n i t y  as 

the d e v e l o p m e n t a l  o u t c om e  of l e a r ni n g  to han d le  acti ve
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a g g r e s s i v e  forces. Both sexes must le a r n how to d i f f e r 

e nt ia te  a g g r e s s i v e  t e n d e n ci e s ; ho w ev er ,  the femi ni ne task 

is to p a r t i a l l y  i n h i b i t  agg re s si o n . A girl who is s u c c e s s 

ful in i n t e g r a t i n g  a g g r e s s i o n  into her f e m i n i n e  im m an enc e  

de vel op s fe mi n in e  a tt it u de s .  The act ive  feminine w o m a n  is 

less ar t i s t i c  and a e s t h e t i c  and mor e e t h i c a l l y  oriented; 

in co n f lic ts b e t w e e n  er o t i c  i n t e r e s t s  and c ul t u r a l  values, 

she choose s va lu es,  thus m a i n t a i n i n g  her cu l t ur a l  heritage. 

She w o u l d  be e x p e c t e d  to ch o o s e  o c c u p a t i o n s  wh ich  build and 

o rg an ize  c u l t u r a l  values. Her p a s s i v e  c o u n t e r p a r t  is more 

a rt is tic  and a e s t h e t i c  and less e t h i c a l l y  orie nt ed ; in 

e r o t i c - v a l u e  c o n f l i c t s  she c ho o s e s  the former most  often. 

Th er e f o r e ,  she w o u l d  be e x p e c t e d  to c hoo se oc c u p a t i o n s  

w h i c h  give free range to her fe m in i n e in tu iti on.  A w o m a n  

who is un a b le  to i n t e g r a t e  her a g g r e s s i v e  t e n d en c i es  into 

he r f e mi nin e i m m a n e n c e  d e v e l o p s  more  m a s c u l i n e  in t e re s t s  

and w o u l d  be e x p e c t e d  to choose b u s i n e s s - f i n a n c e ,  sc ie nt if i c,  

or m e d i c a l  o cc u p a t i o n s .

C o n s i d e r i n g  the th eo r ie s  w h i c h  link v o c a t i o n a l  

ch oice to p e r s o n a l i t y  traits and ce r t a i n  i n t e l l e c t u a l  i n 

terests, and k e e p i n g  in m i n d  the ra p i d l y  c ha n g i n g  m e a n i n g  

and f un ct i on s  of m a ny  v o c a t i o n s  today, one mig ht  think it 

i ll o gi c a l to m e a s u r e  st u d e n t s  on p e r s o n a l i t y  d i m e ns i on s  and 

a ssi gn  t h em  to a v o c a t i o n a l  area  on such evidence. Yet the 

ca reer choice s can be s i g n i f i c a n t l y  l in ke d  to p e r s o n a l i t y  

traits. M o r e ov e r,  p e r h a p s  re s e a r c h  d e a l i n g  wit h s u c c e s s f u l
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men and w o m e n  in v ar i o u s  v o c a t i o n a l  fields w o u l d  e s t a b l i s h  

the i n f l u e n c e  of m a t u r i t y  on those p e r s o n a l i t y  c h a r a c t e r 

is tic s w h i c h  seem  to d i c t a t e  v o c a t i o n a l  choice.

M e a s u r e s  of a c a d e m i c  p o t e n t i a l  are a m o n g  the chief 

m e t h o d s  use d to d e t e r m i n e  a d m i s s i o n  of s t ud en t s to co ll eg e  

for v o c a t i o n a l  p r ep a r a t i o n .  H ow e v er j  this em p has is  on a c a 

de mic  p o t e n t i a l  has led to n e g l e c t  of other e q u a l l y  i m p o r 

tant talents. If a colle ge or u n i v e r s i t y  w i s h e s  to find 

s t u d e n t s  wh o w i l l  e xc e l  b o t h  in the c l a s s r o o m  and in "real 

li fe, " it s h ou ld  i n c o r p o r a t e  m e a s u r e s  of other i m p o r t a n t  

d i m e n s i o n s  of p o t e n t i a l  to re med y this neglect.



C H A P T E R  II

HI ST O RY  AND R E V I E W  OF R E L A T E D  L I T E R A T U R E

Testing, to a s c e r t a i n  a c h i e v e m e n t ,  was rooted in the 

t e a c h e r - p u p i l  r e l a t i o n s h i p  and dated b a c k  to So c ra tes , w h o s e  

t es t i n g  or q u e s t i o n i n g  of his s t u d e n t s  was an in t e g r a l  part 

of the l e a r n i n g  p ro c e s s ,  ra t h e r  than a s e p a r a t e  function.

The t e a c h e r  w i t h  his sma ll group of d e d i c a t e d  f ol lo we rs gave 

way, in time, to more  fo rm al  s i t u a t i o n s  as the t e a c h e r - p u p i l  

ratio rose to t w e n t y - t o - o n e , or t h i r t y - t o - o n e .

The ea r li es t  tests w e r e  c o n c e r n e d  w i t h  w h e t h e r  or 

not the st ud en t had l e a r n e d  wh a t the t e a c h e r  was te aching,

i.e., his ac h i e v e m e n t .  S o c r a t e s ’ tests w e r e  q u e s t i o n s  put 

to the studen t to test his a s s i m i l a t i o n  and a p p l i c a t i o n  of 

the k n o w l e d g e  o f f e r e d  him. Early r e c i t a t i o n s  and sp e ll i n g-  

be es  w e r e  also tests of ac h i e v e m e n t .

In the B o s t o n  p u b l i c  schools, a step to wa rd  s t a n d a r d 

ized a c h i e v e m e n t  tests was  ta ke n  w h e n  H o r a c e  M a n n  s u b s t i t u t e d  

a u n i f o r m  w r i t t e n  e x a m i n a t i o n  for oral tests g i v e n  by the 

s c h o o l  c o m m it t ee m e n.  His r a t i o n a l e  was that all the s t ud ent s
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co uld be given im pa rt ia l , m ore  co mp le t e e x a m i n a t i o n s  s i m u l 

ta neo us ly , c o n s e r v i n g  the time of the ex a mi ner s and c o n 

t r o ll i n g the test situati on.

Pu b l i s h e d  at the turn of the centur y,  Th o r n d i k e ' s  

An In t r o d u c t i o n  to the T h eo r y  of Men t al  and Social M e a s u r e m e n t  

(1904) has b ee n c o n s i d e r e d  by some e d u c a t o r s  to m ar k the b e 

g i n n in g  of m o d e r n  testing. From this point the gro wt h of 

s t a n d a r d i z e d  te sting was steady. The first b a t t e r y  of 

a c h i e v e m e n t  tests in e l e m e n t a r y  school sub jects, the Stanf or d  

A c h i e v e m e n t  T e s t , was p u b l i s h e d  in 1923 by Tr um a n  L. Kelley. 

A c c o r d i n g  to Cronba ch (1949) in E s s e n t i a l s  of P s y c h o l o g i c a l  

T e s t i n g , sev eral re v isi ons  of the St a n fo r d  test have been 

m ore  w i d e l y  u t i li z ed  than any ot her  a c h i e v e m e n t  battery. 

C r o n b a c h  has further p o i n t e d  out that r ev is io ns have im p ro v e d  

n o r m s and score co n v e r s i o n s  w i t h o u t  r a d i c a ll y  a l t e r i n g  the 

test content. There are five scores at the pr i ma r y  level 

on the Stanfo rd A c h i e v e m e n t  Test and eight at the ad v an ce d  

level. Mo r eo ver , C r o n b a c h  (1949) p o i n t e d  out that two-thi rds  

of the r el ia b il i t y c o e f f i c i e n t s  are .88 or better.

B e g i n n i n g  w i t h r ea din g r e a d in e ss  tests in k i n d e r 

g a r t en  through the Gr ad u a te  Reco rd  E x a m i n a t i o n  at the college  

level, most public and p r i v a t e  sch oo l st u de n t s h av e bee n  

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

sur ing  devices. In fact, m e a s u r e m e n t  of l e a r n i n g  has grown 

from Socrates' q u e s t i o n i n g  his s tu den ts i n d i v i d u a l l y  into 

an entire b r an c h  of e d u c a t i o n a l  eva lu at io n .
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The testing, m e a s ur i n g,  and a p p r a i s i n g  of human  

growth by s t a n d a r d i z e d  i n s t r u m e n t s  de s i g n e d  to m e a s u r e  a c a 

demic a c h i e v e m e n t  alone leave many q u e s t i o n s  un a n s w e r e d  

about n o n i n t e l l e c t i v e  factors wh ich they do not evaluate- 

When the e d u c a t o r  has a t t em pt e d to m e a su r e learning, he has 

done so by the c a r e f u l  s e l e c t i o n  or c o n s t r u c t i o n  of valid, 

reliable, and s t a n d a r d i z e d  in s t r u m e n t s  d e s i g n e d  to app r a is e  

v a r i ou s  s p e c if i c  ar ea s of ac a de m i c a c h i e v e m e n t .

In or de r for e x a m i n e r s  to e v a lu a te  a c h i e v e m e n t  tests 

p ro pe rl y, they have i n s i s t e d  that the i n s t r u m e n t s  pos se ss  

c e r ta i n  s t a t i s t i c a l  p r o p e r t i e s  w h i ch  w o u l d  be h e l p f ul  in 

p r o v i d i n g  i n f o r m a t i o n  as to the v a l i d i t y  and r e l i a bi l i ty  

of the i n s t r u m e n t  that has b e e n  s e l e c t e d  for use. Katz 

(1961) has d e s c r i b e d  the four types of v a l i d i t y  w h i c h  should 

be taken into c o n s i d e r a t i o n  w he n  b a s i c  st a nd a r ds  are b e in g  

e m p l o y e d  to e v a l u a t e  a test. F ur th e rm o r e,  norms  have p r o 

v id ed  a me an s of group c o m p a r i s o n  in a way that test p e r 

f or ma nc e m a y be d e s c r i b e d  in a m e a n i n g f u l  way. M a r t i n  Katz

(1961) of E d u c a t i o n a l  T e s t i n g  Service has stat ed  that no 

single a c h i e v e m e n t  test or test b a t t e r y  is best for all pupil 

p o p u l a t i o n s  and c u r r i cu l u ms . Katz has further stat ed  that 

the r e c o m m e n d e d  p r o c e d u r e  for a c h i e v e m e n t  test s e l e c t i o n  

con sis ts  of three phases:

1. Study of our own school c h a r a c t e r i s t i c s  and 
t e s ti n g  need s ;

2. A n a l y s i s  of c h a r a c t e r i s t i c s  and c a p a b i l i t i e s  of 
a v a i l a b l e  tests;
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3. M a t c h i n g  (a) the p o p u l a t i o n  of norms groups, of
r e l i a b i l i t y  s am ple s, and of v a l i d i t y  s t u di e s  for
each test to our own p u pil  p o p u l a t i o n ,  (b) the 
content of e ac h test to our own c u r r i c u l u m  c o n t e nt  
and o b j e c t i v e s ,  (c) the v a l i d i t y  e v i d en c e , r e l i 
ab il i t y data, s c o r i n g  system, and i n t e r p r e t i v e  
m a t e r i a l  for ea c h  test to our own t es tin g p u r 
poses and p r o s p e c t i v e  uses of test scores (p. 31).

The A m e r i c a n  C o l l e ge  T e s t i n g  P rog ram , since its i n 

c e p t i o n  in 1959, has p l a c e d  great emp h as i s  on c o l l e c t i n g

i n f o r m a t i o n  about the r e l i a b i l i t y  of the sub-tes ts.  In 

1965 The A m e r i c a n  Col l eg e  T e s t i n g  P r o g r a m  p u b l i s h e d  a rep or t  

de si g ne d  to give a t e c h n i c a l  c r i t i qu e  of the A m e r i c a n  Co l le g e  

Test batte ry . The r e l i a b i l i t y  of the A m e r i c a n  C o l le g e  Test 

was e x a m i n e d  by th ree d i f f e r e n t  a p p r oa c he s:  i n t e r n a l  c o n 

sistency, p a r a l l e l  forms, and te s t- ret est .

The res ult s of the T e c h n i c a l  Rep o r t have p r o v i d e d  

ample e v i d e n c e  that the tests have s u b s t a n t i a l  r e l i a bi l i t y.

In order to test the i n t e r n a l  c o n s i s t e n c y  of an i n s t r u m e n t ,  

the o d d s - e v e n s  p r o c e d u r e  has b e e n  used. The T e c h n i c a l  Re p or t  

(1965) for the A m e r i c a n  C o l l e g e  Test b a t t e r y  has p r o v i d e d  

i n f o r m a t i o n  that the m e d i a n  r e l i a b i l i t y  of the A m e r i c a n  

Co lle ge  Te sts r a n g ed  fr om  .84 for a sing le  test to .95 for 

the c o m p o s i t e  score. A n o t h e r  study r ep o r t e d  that w h e n  p a r 

allel forms w e r e  c o m p l e t e d  by sev e r al  h u n d r e d  hi gh  sch oo l  

stude nts  "the co r r e c t e d  r e te s t  r e l i a b i l i t i e s  for the four 

tests range from ,78 to .87 (ACT T e c h n i c a l  R e p o r t , 1965 

edition, p. 16)." A study by M u n d a y  and Hoyt (1964) showed  

t e s t - r e t e s t  c o r r e l a t i o n s  for a t w o -y e a r in t e rv a l  i n v o l v i n g
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63 s t ud e n ts  to ran ge from .67 on the So ci al S t ud i e s sub-t es t  

to .84 for the com po si te.

The fi gu re s r e fl ec t  v a r i a t i o n s  in test p e r f o r m a n c e  due 
to any u n r e l i a b i l i t y  of a g iv e n  form, any d i f f e r e n c e s  
in p a r a l l e l  forms, and the e f fec ts of two years of 
h i g h e r  ed u c a t i o n .  Un d er  these c o n d i t i o n s  the test 
resul ts w e r e  r e a s o n a b l y  st able (ACT T e c h n i c a l  Report, 
1965 e d it ion , p. 16).

R e s e a r c h e r s  and e d u c a t o r s  (Cli ff or d Abe, 1966;

G eor ge  D. D e mo s  and M e r r i l l  J. W ei jo la , 1966; and P hil ip  

H i m e l s t e i n ,  1965) have  long b e e n  i n t e r e s t e d  in t e st i n g the 

a sp ec ts  of p e r s o n a l i t y  and i s o l a t i n g  p e r s o n a l i t y  va r ia b l es .  

The first p e r s o n a l i t y  tests w e r e  i n d i v i d u a l  s u b j e c t i v e  tests 

d e v e l o p e d  to aid in d i a g n o s i n g  c l in i c a l  p r o b l e m s  r at her  than 

i s o l a t i n g  p e r s o n a l i t y  needs as re la te d to the pr o c es s  of 

l e a r n i n g .

In the H i m e l s t e i n  (1965) study, the M i n n e s o t a  

M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  s u b - s c a l e s  w e r e  used  in 

p r e d i c t i n g  co ll e g e  ac hi e v e m e n t .  The st udy  resul ts  i n d i 

ca ted  that five of the se v en  sc ales hav e c o r r e l a t i o n s  of 

a ca d e m i c  a c h i e v e m e n t  s i g n i f i c a n t  b e y o n d  the .01 le vel  of 

p r o b a b i l i t y .  The se v en  sc al es  were: A c a d e m i c  A c h i e v e m e n t ,

Co ll e ge  A c h i e v e m e n t ,  G r ad u a t e  Sc ho ol P o t e n t i a l ,  Ho n o r  Point 

Ratio, I n t e l l e c t u a l  E f f i c i e n c y ,  O r i g i n a l i t y ,  and U n d e r 

a c h i e v e m e n t .  "It w o u l d  appe ar,  then, that these s u b s ca l e s  

have v a l i d i t y  as p r e d i c t o r s  of su cc es s in school (p. 1126). "

R e g a r d l e s s  of the s o p h i s t i c a t i o n  of p r o f e s s i o n a l  

p e r s o n a l i t y  t e s t i n g  t e c h n i q u e s  in d e t e r m i n i n g  i n d i v i d u a l
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d i f f e r e n c e s  p e r t i n e n t  to le a r ni n g , the t e c h n i q u e  most  f r e 

q u e n t l y  used in the p u b l i c  s c h o o l  has b e e n  te a c he r -  

ob se r v a t i o n .  F ro m  the time a child has e n t e r e d  k i n d e r g a r t e n ,  

t e a c h e r s  ha v e d u t i f u l l y  e n t e r e d  on his p e r m a n e n t  re c or d  form 

i n f o r m a t i o n  and o b s e r v a t i o n s  about his p e r s o n a l i t y ,  home 

life, c l a s s r o o m  b e h a v i o r  a n d / o r  m i s b e h a v i o r ,  w h i c h  hav e a 

b e a r i n g  on his p e r s o n a l  d e v e l o p m e n t  and e d u c a t i o n a l  a c h i e v e 

ment. By the time the pu p il  has r e a c h e d  j u n i o r  high  school, 

the c o mm e n ts  hav e n a r r o w e d  to o b s e r v a t i o n s  c o n c e r n i n g  the 

s t u d e n t' s p e r s o n al i t y.

S u b j e c t i v e  e v a l u a t i o n  of the s t u d e n t ' s  p e r s o n a l i t y  

in the field of e d u c a t i o n  has long  b e e n  a su bj e ct  of c o n 

troversy. M a n y  t ea c h e r s  have found it d i f f i c u l t  to r e m a i n  

o b j e c t i v e  w h e n  d e s c r i b i n g  the p e r s o n a l i t y  t ra its  of their 

students. Even as far b a c k  as 1936 H a r r y  N. Rivlin, in his 

b o o k  E d u c a t i n g  for Adj us t m e n t , r e c o g n i z e d  the s i g n i f i c a n c e  

of the w e l l - a d j u s t e d  c l a s s r o o m  teac he rs , R i v l i n  has p o i n t e d  

out that

w i t h i n  the four w a l l s  of her room, the t ea c h e r  is a 
de spo t w h o s e  w o r d  ma y not be q u e s t i o n e d ,  and few 
p e o p l e  can be d e s p o t s  gr a c ef u l ly .  Fre ed  from the 
c h a l l e n g e  of co n s t a n t  c r i t i c i s m ,  she d e v e l o p s  p o i n t s  
of view  that are u n j u s t i f i a b l e  (p. 399).

Stude nt p e r m a n e n t  r eco rd  fo l d er s  c o n t a i n  ra ting 

charts  w h e r e o n  the t e a c h e r  i n d i c a t e s  the d eg r e e to w h i c h  

the st ud ent  p o s s e s s e s  v a r i o u 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 s .  

Th es e  a c c u m u l a t i v e  re c o r d s  are m a i n t a i n e d  fro m k i n d e r 

g a r t e n  t hr ou g h h i g h  school. T h o u g h  b o t h  s u b j e c t i v e  and
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ob je c ti v e  in nature, w h e n  records are kept by di f fe r e nt  

teach ers  over a per i od  of twelve years, they give some i n d i 

cation of the stud en t' 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 s  as well 

as his acade mic  ability. However, w h e n the student enters 

college, ent r an c e  r e q u i re m en t s  include only his high school 

g r a d e- p oi n t  average, his class st anding, and the scores of 

his co ll ege  en tr anc e ex a mi n a ti on ,  be it School and College 

Ab il i t y T e s t s , S c h o l a st i c  A p t i t u d e  Test , or the A m e r i c a n  

C oll eg e T e s t . With the ex pense of hi g he r e d u c a t i o n  at an 

al l-t im e hi gh  and the de ma n d  for a v a i l a b i l i t y  of higher 

e d u c a t i o n  for the many rather than the few, co ll e g es  have 

n e c e s s a r i l y  made an attempt to admit those s t u de nt s  who 

have the gr eater chance for ac ad em i c success.

The A m e r i c a n  College T e s t , Sc h o l a s t i c  A p t i t u d e  T e s t , 

and School and College Ab il i t y Tests have be e n  g e n era ll y  

c o n s i d e r e d  a de qua te  p r e d i c t o r s  of ac ad e mi c  success in college. 

M u n d a y  (1967) c o r r e l a t e d  the ACT p r e d i c t o r s ,  w h i c h  inc lude 

the four sub-te st  scores; a com posite; the four c o r r e s p o n d i n g  

hi gh scho ol grades; the HSA, the ACT T Index, H Index, and 

the TH Index with mea s ur e s  of i n t e l l i g e n c e  (H e n m o n -N e l s o n ,

Otis M en t a l  Ab il i t y T e s t s , Ga mma T e s t ); s c h o l a s t i c  a p t i t ud e  

(S c h o la st i c A p t i t ud e  T e s t , School and Co ll ege  A b i li t y T e s t s , 

and M S A T ) ; and, finally, E n g li s h  and r e a d in g tests (C o o p 

er ative En g li s h  Test 1960 e d ., Purd ue Eng lis h T e s t , N e l s o n - 

D enny R e a d in g  T e s t .) M u n d a y 's results i n d i c a t e d  so high
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a d eg ree  of c o r r e l a t i o n  that the value of c o m b i n i n g  a d d i 

tional p r e d i c t o r s  seemed doubtful.

The A m e r i c a n  C o ll e g e T e s t i n g  P r o g r a m  has re pe at e d ly  

s tr e s s e d  the va l ue  of c o n s i d e r i n g  all four su b - te s t s in 

m ak i n g  ac a d em i c  p r e d i c t i o n s .  The 1965 e d it i o n of the ACT 

T e c h n i c a l  R e p o rt has s ta t e d that the me d i an  p r e d i c ti v e  

v a l i d i t y  of the four s u b - t e s t s  ranges from .37 to .50.

The se da t a  w e r e  ba sed  on a twenty  p er c e n t  ra n d o m  sample of 

those co l l eg e s  p a r t i c i p a t i n g  in the 1962, 1963, and 1964 

r e s e a r c h  se r vic es programs.

The A m er i c a n  Co ll e ge  T e s t i n g  P r o g r a m  has used two 

f o u r - v a r i a b l e  m u l t i p l e - r e g r e s s i o n  e q u a ti o n s for p r e d i c t i n g  

g r a d e - p o i n t  averages. The first e q u a t i o n  has been  o bt a i ne d  

from the four s u b - t e s t s  of the ACT b a t t e r y  and is d e s c r i b e d  

as the T Index. The se c o nd  e q u a t i o n  has been  b a s e d  on the 

four s e l f - r e p o r t e d  hi g h s ch ool  grades given by the st u de nts  

w h e n  he w r i t e s  the e x a m in a ti o n . The gr a d e - p o i n t  average 

p r e d i c t i o n s  b as e d  on this e q u a t i o n  are r e fe rre d to as the 

H Index. The conce pt  k n o w n  as the TH Index is the average 

of the T and H indices. This p r o c e d u r e - - t h e  a v e r a g i n g  of 

the T and H i n d i c e s - - h a s  a r b i t r a r i l y  given eq ua l we i g h t  to 

ACT test scores and to s e l f - r e p o r t e d  hig h school grades.

The s u b s t a n t i a l  i n c r e a s e  in p r e d i c t i v e  v a l i d i t y  due co this 

p r o c e d u r e  has b e e n  shown in Table 1, wh er e TH co rr e l a t i o n s  

range from .52 to .64.
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TAB LE 1

P R E D I C T I V E  V A L I D I T Y  OF THE TH INDEX^

Nu m b e r  of N umb er
C r i t e r i o n  C ol le ge s of st u de nts  M e d i a n  r

En gli sh  GPA 574 255, 644 . 616

M a t h e m a t i c s  GPA 393 119,116 .521

Social Studie s GPA 596 186,411 . 590

Na tu r al  Sc i en c e s GPA 475 170,41 8 .584

Ov er a l l GPA 590 28 6,1 21 .644

^ A m e r i c a n  C oll eg e T e s t i n g  Progr am , T e c h n i c a l  R e p o r t , 
1965 Edition, p. 18.

H i m e l s t e i n  (1965) used se v e n s u b - s c a l e s  of the 

M i n n e s o t a  M u l t i p h a s i c  P e r s o n a l i t y  I n v e n t o r y  to d e t e r m i n e  the 

r e l a t i o n s h i p  of each  s u b s c a l e  to a m e a s u r e  of sc h o la s t i c  

a c h i e v e m e n t  (g r ad e - po i n t average) and to s c h o l a s t i c  a p t i 

tude (A m e r i c a n  Colle ge Test or A C T ). All of the s u b - s c a l e s  

wer e 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 t h  the m e a s u r e  of s c h o l as t i c  

a pt i t u d e  us e d in the st u d y (A C T ) . He has as s u m e d  that the 

n o n - c o g n i t i v e  p r e d i c t o r s  of sc ho o l  p e r f o r m a n c e  e m p l o y e d  may 

not be i n d e p e n d e n t  of i n t e l l e c t u a l  facto rs  and may be, in 

reality, in d i r e c t  m e a s u r e s  of int ell i ge n c e.

A c c o r d i n g  to res earch, mu c h  s p e c u l a t i o n  has b e e n  

of fe r ed  as to the p o s s i b i l i t y  of s p e c i f i c  p e r s o n a l i t y  f a c 

tors h a v i n g  an impact on v a ri ou s  types of succe ss  (inclu din g
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o v e r a c h i e v e m e n t  and u n d e r a c h i e v e m e n t )  on every level of 

e d u c a t i o n a l  de v e l o p m e n t .  The u n d e r a c h i e v e r  has also come 

to the a t t e n t i o n  of the s oci al s c i e n t i s t  in the last few 

ye ars  b e c a u s e  his dr o p o u t  p o t e n t i a l  has c r eat ed more p o ss i b l e  

u n e m p l o y m e n t  p r o b l e m s  n e c e s s i t a t i n g  furthe r tr a i ni n g  centers.

In a st ud y  by Lang. Sferra, and Se y m ou r  (1962) at 

F a i r l e i g h  D i c k i n s o n  U n i v e r s i t y  in T ea ne ck , New Jersey, some 

s i g n i f i c a n t  r e s e a r c h  r el a t e d  the p s y c h o l o g i c a l  nee ds  of F a i r 

lei gh D i c k i n s o n  U n i v e r s i t y  f r es hm en , as m e a s u r e d  by the 

E d w a r d s  P e r s o n a l  P r e f e r e n c e  S c h e d u l e , to their level of a c a 

dem ic a c h i e v e m e n t .  The c o n c l u s i o n s  of the study p r o v i d e d  

e v i d e n c e  that c e r t a i n  Ed w a r d s  P e r s o n a l  P re ferenc e Sc he du le  

v a r i a b l e s  d i f f e r e n t i a t e  s i g n i f i c a n t l y  b e t w e e n  low- and hi g h-  

a c h i e v i n g  female and male F a i r l e i g h  D i c k i n s o n  U n i v e r s i t y  

fr es hm en.  The au th o r s co ncl ude d:

Thus, it is c o n c e i v a b l e  that the E d war ds  P e r s o n a l  P r e 
fe re n ce  S c h e d u l e , c o m p l e m e n t i n g  oth er  n o n - i n t e l l e c t i v e  
m e a s u r e s ,  ma y  be e m p l o y e d  to i d e n t i f y  p o t e n t i a l  u n d e r 
a c h i e v e r s  ear ly  in the ir  f r e s h m a n  yea r (p. 360).

Demos and W e i j o l a  (1966) p r o v i d e d  some r e se a r c h that 

a g a i n  r e l a t e d  the a c h i e v e m e n t  an<% p e r s o n a l i t y  c r i t e r i a  as it 

r el a t e s  to the s e l e c t i o n  of st u d e n t s  to p a r t i c i p a t e  in s p e 

cial h o n o r s  p r og r a ms .  The Demos and W e i j o l a  study has b e en  

d e s i g n e d  to ad dr es s the g e n e r a l  q u e s t i o n  "of the use of 

a c h i e v e m e n t  and p e r s o n a l i t y  c r i t e r i a  to pr ed ic t the succe ss  

of s t u d e n t s  s e l e c t e d  to p a r t i c i p a t e  in h on o r s  pr o g r a m s  

(p. 18 7)." The a c h i e v e m e n t  v a r i a b l e s  used in the stu dy  w e r e
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the Ame ri can C o ll eg e  Test c o m p o s i t e  s co r e s w i t h  h i g h  school  

a c a d e m i c  and non a c a d e m i c  A and B gr ades that we r e o b t a i n e d  

in hig h s c h o o l  courses. The a c ad e m i c  g ra des  r e f e r r e d  to 

solid su b j e c t  and n o n - a c a d e m i c  gr ad es i n c l u d e d  all other 

course s wi th  the e x c e p t i o n  of p h y s i c a l  e d u c a t i o n  and m i l i 

tary training. The p e r s o n a l i t y  v a r i a b l e s  for the study w er e  

s e v e r a l  sca le s from  the C a l i f o r n i a  P s y c h o l o g i c a l  I n v e n t o r y . 

The i n f e r e n c e  o b t a i n e d  by c o n s i d e r a t i o n  of the m o t i v a t i o n s  

and 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  of the p a r t i c i p a n t s  s e l e c t e d  

has b e e n  c o n s i d e r e d  a s i g n i f i c a n t  c o n s e q u e n c e  of the study. 

The hi g h  s c ho ol  grades and the A m e r i c a n  C o ll e g e  Test c o m 

po s i t e  scores, ho we v e r ,  were  of li t t le  va lue  in m a k i n g  s e 

le ct i o n s  for p a r t i c i p a n t s  for the s p e c i a l  ho n o r s  pr o gr am s.  

N e v e r t h e l e s s ,  the au th o r s co ncl ud e d:

It l o g i c a l l y  f o l l o w e d  that the use of an a c h i e v e m e n t  
e q u a t i o n  c o m b i n i n g  high sc ho ol  r e c o m m e n d i n g  uni ts and 
some oth er  c r i t e r i a  could p r o v e  more  g e n e r a l l y  s u i t 
able. Of c o n s i d e r a b l e  i n t e r e s t  is the f i n d i n g  of this 
st udy  that an a c h i e v e m e n t  e q u a t i o n  d e r i v e d  from  the 
c o m b i n a t i o n  of h i g h  s c ho o l  r e c o m m e n d i n g  uni ts and six 
s cal es  from  the CPI is a c o n s i d e r a b l y  b e t t e r  p r e d i c t o r  
of co l l eg e  su cc es s  than the use of a c h i e v e m e n t  or a b i l 
ity c r i t e r i a  taken s e p a r a t e l y  or in c o m b i n a t i o n  (p. 192)

In the study by Ge bh a rt  and Hoyt (1958) on the d i f 

f e r e n t i a l  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  of o v e r a c h i e v e r s  and 

u n d e r a c h i e v e r s ,  i n c o n s i s t e n t  fi nd i ng s  ha v e b e e n  revealed. 

G eb ha rt  and Hoyt p oi n t e d  out, h o w e v e r ,  that e x p e r i m e n t a l  

w e a k n e s s  may hav e c o n t r i b u t e d  to this result. They  stated, 

for ex a mp l e , that v a r i o u s  c o ntr ol fa ct or s hav e b e e n  

n e g l e c t e d .
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The in s t ru m e nt  used to i nv e s t i g a t e  r e l a t i o n s h i p s  of 

sco re s  to u n d e r a c h i e v e m e n t  and o v e r a c h i e v e m e n t  was the 

E d w a rd s  P e r s o n a l  Pre ference Sched ule  c o n t a i n i n g  15 p e r s o n 

a li ty  v a ri ab le s. The results of the 16 null h y p o t h e s e s  p r o 

v i d e d the fo l lo win g i n fo r m at i o n:  Of the 16 null h yp o t he s e s,

s e v e n  we re  reject ed at the 5 % level of co nf i d en c e  or beyond: 

The st udy poi nt ed out that o v e ra ch i ev e r s'  scores w e r e  s i g 

n i f i c a n t l y  hig h e r on the a ch i e v e m e n t ,  c o ns is te nc y, order, 

an d i n t r a c e p t i o n  sca les  of the Edw ar ds  P e r so n a l P r e f e r e n c e  

S c h e d u l e . The mean d i f f e r e n c e  b e t w e e n  the o v e r a c h i e v e r  and 

the u n d e r a c h i e v e r  on the A c h i e v e m e n t  scale was e s p e c i a l l y  

s i g n i f i c a n t .  The m ea n  for the u n d e r a c h i e v e r s  on the A c h i e v e 

ment scale was 14.4 and the m ea n for the o v e r a c h i e v e r s  on 

the A c h i e v e m e n t  scale was 16.3.

Table 2 shows that u n d e r a c h i e v e r s  scored h i g h e r  on 

the N u r t u r a n c e ,  A f f i l ia t io n ,  and Cha ng e scales. The mean 

d i f f e r e n c e s  as p o i n t e d  out by Ge bhart and Hoyt on the two 

gro up s  on N u r t u r a n c e  and Change w er e  sig nificant.

In a study e n t i t l e d  P e r s o n a l i t y  of College U n d e r 

a c h i e v e r s  Who Improve wit h Group P s y c h o t h e r a p y , T he l a n  and 

H a r r i s  (1968) s u p po r t ed  the b e l i e f  that p s y c h o l o g i c a l  and 

p s y c h o s o c i a l  factors are s i g n i f i c a n t  d e t e r m in a n t s for a c a 

d e m i c  achie ve men t.

S tud ie s (Morgan, 1952; Bla ck ham , 1955; Powe ll  and 
J ou ra rd , 1963) have sh ow n u n d e r a c h i e v e m e n t  to be 
c o r r e l a t e d  wi t h  e m o t i o na l i m m a t u r i t y  and impul- 
si vi t y  and n e g a t i v i s m  tow ar d a u t ho r i ty  (p. 561).
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T A B L E  2

EPPS S CO R E S FOR GROUPS OF O V E R A C H I E V E R S  

AND U N D E R A C H I E V E R S ^

U n d e r a c h i e v e r s O v e r a c h i e v e r s
Edwards (N - 120) (N = 120)
Need Mea n SD Mean SD F

A c h . 14.4 4.1 16. 3 3.8 1 6 . 3 41 * **
D e f . 12 .0 3.6 12.7 3.5 2.714
Ord , 11.1 4.2 12 - 3 4.5 4 .54 4*
E x h . 13.8 4.4 12 . 3 3.5 1.467
A u t . 13.6 3.6 13.4 4.5 --

Aff. 16.2 4.2 14 . 8 4.6 5. 559 *
I n t . 13.2 4.9 14.5 4.8 3.975*
S u e . 11.6 4.3 10.6 4.5 3.231
Dorn. 13.8 4.3 14.9 4.9 1.073
A b a . 15.3 4.5 16 .1 4.8 1.981

N u r . 15.6 4.7 13.6 4.6 11 .5 5 5* * *
Chg. 15.7 4.0 14.1 4.8 7.808**
E n d . 14.4 4.6 15.2 5.6 1.521
R e t . 15.6 6.1 14.9 6 . 3 --
Agg. 12.3 4.0 12. 3 4.9 --

C S . 10.5 2,2 11.11 2.0 6. 104 *

*P = .05
**p = .01

***p = .001

^G. Gary G e b h a r t  and Do n al d P. Hoyt. P e r s o n a l i t y  n ee d s  of 
u n d e r a c h i e v i n g  and o v e r a c h i e v i n g  freshmen. J ou r n al  of 
A p p l i e d  P s y c h o l o g y , XLIII, No. 2 , 1958, p. 126,
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T h e l a n  and H arr is fu r t h e r  i n d i c a t e d  that some s tu die s wh er e  

p s y c h o t h e r a p y  was e m p l o y e d  w i t h  u n d e r a c n i e v e r s  have r ep or te d  

s uc c es s  in d e v e l o p i n g  their a c a d e m i c  p e r f o r m a n c e  w h i l e  other 

st ud i e s  gave no i n d i c a t i o n  of success. The se  a u tho rs  have 

also cited the S h o u k s m i t h  and T a y l o r  study (1964), in w h i c h  

a group of i n t e r m e d i a t e  s cho ol u n d e r a c h i e v e r s  showed i m 

p r o v e m e n t  on a c h i e v e m e n t  tests fo l l o w i n g  s e ss i o ns  of p s y 

c h o t h e ra p y , wh i l e  S p ie l b e r g e r ,  Weitz, and D e n ny  (1962) 

found there was an i m p r o v e d  g r a d e - p o i n t  av e r a g e  w i t h  hig h-  

a n x i e t y  college s t ud en t s f o l l o w i n g  group t he r a py  sessions. 

Ho we v er ,  a no t h e r  group of u n d e r a c h i e v i n g  c ol leg e f r e s h m e n  

(Win slo w and Schmidt, 1962) wh o failed to re c e iv e  group 

th er a py  e arn ed a s i g n i f i c a n t l y  h ig h e r g r a d e - p o i n t  avera ge  

than those st u den ts wh o  r e c e i v e d  group therapy.

B ec a us e  of the c o n t r a d i c t o r y  findi ng s of va r i o u s  

st ud i es  c o n c e r n i n g  the p o s s i b l e  ef f ec ts  of p s y c h o t h e r a p y  on 

u n d e r a c h i e v e m e n t ,  T h e l a n  and H ar ri s  i n d i c a t e d  the nee d of 

a d d i t i o n a l  r es e a r c h  in this area. The re s ul t s  of the 

T h e l a n - H a r r i s  st u d ie s  s u p p o r t e d  the h y p o t h e s i s  that su b j ec t s  

r e c e i v i n g  group th er apy  w i l l  f u n c t i o n  b e t t e r  a c a d e m i c a l l y  

than a group not r e c e i v i n g  therapy. In c o n s i d e r i n g  the c o r 

r e l a t i o n  be t w e e n  ce r t ai n p e r s o n a l i t y  v a r i a b l e s  and s u b s e q u e n t  

ac ad e m i c  i m p r ov e m en t,  a n e g a t i v e  r e l a t i o n s h i p  b e t w e e n  a d a p 

tive p e r s o n a l i t y  v a r i a b l e s  and ac ad e mi c  i m p r o v e m e n t  was 

shown in one group, w h i l e  the o p p o s i t e  was true of a se c on d  

group. The maj or p u r p o s e  of their study w as  to e xp l o r e  the
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r e l a t i o n s h i p s  of Ed w ar ds  P e r s o n a l i t y  Pre ferenc e S ch ed ul e  

scores to u n d e r a c h i e v e m e n t  and o v e r a c h i e v e m e n t .  The authors 

(Thelan and Ha r ri s,  1968) ra ised the f o l l o w i n g  ques ti on ,

"Why did those su b j e c t s ,  wh o on tests se eme d to be r e l a t i v e l y  

m a l a d j u s t e d ,  tend to show more a c a d e m i c  i m p r o v e m e n t  than 

those wh o  te st ed  to be r e l a t i v e l y  a d j u s t e d  (p. 565)?"

They  add, " f u r t h e r  r e se a r ch , d e s i g n e d  to a s c e r t a i n  the 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  of s u b - g r o u p s  of u n d e r a c h i e v e r s ,  is 

ne e d e d  so that the m e t h o d s  of t r e a t m e n t  can be made more 

r e s p o n s i v e  to the p e r s o n a l i t y  and n e e d s  of the i n d i v i d u a l  

(p.562)

G e b h a r t  and Hoy t (1958) i n d i c a t e d  fro m the study at 

Ka ns a s State C ol l e ge  that there is m e r i t  in the ide a of 

v a r i e t i e s  of p e r s o n a l i t y  pa tt e r n s  in a c h i e v e r s  and n o n 

ac hie v e rs .  On the b a s i s  of their r e s e a r c h ,  us i n g  Edward s  

P e r s o n a l i t y  P r e f e r e n c e  S c h e d u l e , t h re e  d i f f e r e n t  p a t t e r n s  

of o v e r a c h i e v e m e n t  w e r e  h y p o t h e s i z e d :

(a) o v e r a c h i e v e m e n t  a s s o c i a t e d  w i t h  a drive to compet e  
( A c h i e v e m e n t ) ; (b) o v e r a c h i e v e m e n t  a s s o c i a t e d  w i t h  a
dr ive  to o r g a n i z e  or p l a n  (Order); and (c) o v e r a c h i e v e 
me nt  a s s o c i a t e d  w i t h  i n t e l l e c t u a l  c u r i o s i t y  (I n t r a
ce pt i on ) .  S i m i l a rl y ,  two p a t t e r n s  of u n d e r a c h i e v e m e n t  
may be h y p o t h e s i z e d :  (a) that a s s o c i a t e d  w i t h  a need
for v a r i e t y  (Change), w h e r e i n  a c a d e m i c  s tu d i e s  may a pp ear  
b o r i n g  and r ou ti ne ; and (b) that a s s o c i a t e d  w i t h  social  
m o t i v e s  ( A f f i l ia t i on , N u r t u r a n c e ) ,  w h e r e i n  f r i en d s h i p  
m ay  be p l a c e d  above s c h o l a r s h i p  (p. 128).

Ge bh a r t  and H o yt  p o i n t e d  out in this study that the scales 

i n v o l v e d  do not i n t e r c o r r e l a t e  s i g n i f i c a n t l y  and w o u l d  s u p 

port the co n c e p t  that s e v e r a l  r e l a t i v e l y  d i s t i n c t  p e r s o n a l i t y
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p a t t e r n s ,  ra t he r than a di s ti n c t  one, are inv olv ed . The

a u t h o r s  c o n c l u d e d  by saying.

F u r t h e r  studi es  to test these h y p o t h e s e s  w o u l d  s e e m  
w o r t h w h i l e .  A p a t t e r n  a n al y s i s  of the EPPS or an i n 
t e n s i v e  cl i n ic a l  study of und er - and o v e r a c h i e v e r s  
w o u l d  p r o b a b l y  th r o w a d d i t i o n a l  light on this p r o b l e m
(p. 128).

Krug (1959) r e p l i c a t e d  the G e b h a r t - H o y t  s t ud y  at 

C a r n e g i e  In s ti t u t e  of T e c h n o l o g y  us i ng  e n g i n e e r i n g  st u de nts  

as su b je cts . The se  o v e r a c h i e v e r s  sc or ed  s i g n i f i c a n t l y  h ig h e r  

on A c h i e v e m e n t ,  Order, and E n d u r a n c e  scales of the Edwards 

P e r s o n a l  P r e f e r e n c e  Sc he d ul e  and s i g n i f i c a n t l y  lower on 

A f f i l i a t i o n  and H e t e r o s e x u a l i t y .

The result s of the G e b h a r t - H o y t  study and K r u g  study 

p r o v i d e d  the r e l e v a n t  da t a for c o m p a ri s o n.  The a g r e e m e n t  

b e t w e e n  the two s t u d i e s  was si gn i f i c a n t .  A d e f i n i t e  c o r r e 

l a t i o n  w as  shown b e t w e e n  the Ka n s a s State and C a rn e g i e  

I n s t i t u t e  of T e c h n o l o g y  e n g i n e e r i n g  samples. The au th ors  

h y p o t h e s i z e d  that the s e v e r a l  p a t t e r n s  of o v e r a c h i e v e m e n t  

and u n d e r a c h i e v e m e n t  are c l e a r l y  s u b s t a n t i a t e d .

K r u g  (1959) states:

T h e s e  scales r e fle ct  a d i f f e r e n c e  b e t w e e n  c a p a c i t y  and 
p e r f o r m a n c e  w h i c h  is u s e f u l  for p r e d i c t i v e  p u r p os e s ,  
b ut  w h i c h  is also a v a i l a b l e  from recor ds of past p e r 
formance. Since a th eo ry  of o v e r a c h i e v e m e n t  or u n d e r 
a c h i e v e m e n t  is i n t e r e s t e d  in a c c o u n t i n g  for b e h a v i o r  
w h i c h  ab il it y m e a s u r e s  do not p re dic t,  the fi n d i n g s  
of G eb ha rt  and Hoyt  r e p l i c a t e d  in the p r e s e n t  study  
s e e m  of real va lue  (p. 135).

In 1960 G o o d s t e i n  and H e i l b r u n  c o n d u c t e d  a stu dy  

u si n g  the Edwards P e r s o n a l  P r e f e r e n c e  S c h e d u l e , g r a d e - p o i n t
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av er a ge s ,  and a v o c a b u l a r y  test score for s c h o l a s t i c  a p t i 

tude w i t h  a sample of 357 u n d e r g r a d u a t e s  at the State U n i 

v e r s i t y  of Iowa. The results of their res e a rc h  offered  

s u p po r t  for the idea that p e r s o n a l i t y  factors are s i g n i f i 

ca nt l y r e l a te d  to a c a d e m i c  ac hi e ve m e nt  w h e n  the influ en ce  of 

a c a de m i c a b i l i t y  is s t a t i s t i c a l l y  removed. The natu re  of 

the r e l a t i o n s h i p s  d e p en d e d,  howeve r, on the gen eral abi lity 

level of the group un der study. Only w h e n  h o m o g e n e o u s  a b i l 

ity g r o u ps  have b e e n  s t u d i e d  have the r e l a t i o n s h i p s  revea le d  

t h e m se l ve s.  E n d u ra n c e,  for exampl e,  was p o s i t i v e l y  and 

s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  A c h i e v e m e n t  in the mi d dl e -  

a b i l i t y  male s u b - g r o u p ,  but in the h i g h - a b i l i t y  male s u b 

group these v a r i a b l e s  w e r e i n s i g n i f i c a n t l y  n e g a t i v e l y  

co rr e l at e d . The r e s u l ts  of this study for m i d d l e - a b i l i t y  

male s we r e  s i m i l a r  to t ho se of Gebhart and Hoyt (1958) and 

Kr ug (1959). A c h i e v e m e n t  was p o s i t i v e l y  re la t e d and A f f i l 

i a t i on  was n e g a t i v e l y  rel ated to a cad emi c suc ce ss  in all 

three studies. G e b h ar t  and Hoyt found N u r t u r a n c e  and Change 

n e g a t i v e l y  r e l a t e d  to A c h i e v e m e n t ,  while Krug found En d u ra n c e  

p o s i t i v e l y  related. G o o d s t e i n  and H e i l b r u n  c o n c l u d e d  that 

col leg e su cce ss of h i g h - a b i l i t y  and l o w - a b i l i t y  male s was 

d e t e r m i n e d  more by i n t e l l e c t i v e  factors than wa s that of the 

m i d d l e - a b i l i t y  male. In this m i d d l e - a b i l i t y  group, i n t e l 

le cti ve  fa ctors w e r e  m o r e  i m p o rt a nt  d et e r m i n e r s  of actual 

a c a d e m i c  su c ce s s  or failure. These au th or s st r es s e d the 

need for fu rt her  re search.
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Lang, Sferra, and S e y mo u r  (1962) a d m i n i s t e r e d  the 

Edwards P e r s o n a l  P r e f e r e n c e  S c h e du l e  to 87 f r e sh m en  s t u

dents at Fa i r l e i g h  D i c k i n s o n  U n i v e r s i t y  r e p r e s e n t i n g  a cross 

s e c t io n  from the four c o ll ege s:  L i b e r al  Arts, Science and

E n g i n e e r i n g ,  Bu si n es s  A d m i n i s t r a t i o n ,  and Educati on . C o r r e 

lat ions b e t w e e n  a c a d e mi c  a c h i e v e m e n t  ra tings and the 15 

Edward s P e r s o n a l  P r e f e r e n c e  S c h ed u l e v a r i a b l e s  sh ow e d  that 

for female fr eshmen, a c a d e m i c  a c h i e v e m e n t  c o r r e l a t e d  p o s i 

tiv ely  w i t h  A c h i e v e m e n t  and D o m i n a n c e ,  but n e g a t i v e l y  w it h  

N u r t u r a nc e .  A c a d e m i c  a c h i e v e m e n t  for male freshmen, howev er,  

c o r r e l a t e d  p o s i t i v e l y  w i t h  Order, n e g a t i v e l y  w i t h  Dominance.  

All the c o r r e l a t i o n s  w e r e  s i g n i f i c a n t  at .05 leve l or better. 

The c o n c l u s i o n s  of this study s u p p o r t e d  the i m p l i c a t i o n s  that 

ce rt a i n p e r s o n a l i t y  v a r i a b l e s  fr om the Edw ar ds P e r s o n a l  P r e 

fer ence Sc he du le d i f f e r e n t i a t e d  s i g n i f i c a n t l y  b e t w e e n  low- 

and h i g h - a c h i e v i n g  male and female s t u d e n t s  at Fa ir l e ig h  

D i c k i n s o n  Un i v er s i ty .

L u n n e b o r g  and L u n n e b o r g  (1966) found Edwards P e r s o n a l  

P r e f e r e n c e  Sched ul e scores ta ke n s e p a r a t e l y  to be of no p r a c 

tical v a lu e  in the p r e d i c t i o n  of c o l le g e g r a d e - p o i n t  average. 

The r e s e a r c h  team felt, ho w ev er ,  that a l t h o u g h  i n d i v i d u a l  

scores w e r e  i n e f f e c t i v e  p r e d i c t o r s ,  it was i m p o r t a n t  to in 

v e s t i g a t e  the p o s s i b i l i t y  of the a s s o c i a t i o n  of ac ad e m ic  p e r 

f orm an ce  w i t h  p a t t e r n s  of needs. Th ei r sec o n d st udy (1966) 

a p p li e d  a t e c h n i q u e  of p a t t e r n  a n a ly s i s u s in g re li a bl e  sub- 

pat terns of Edwards P e r s o n a l  P r e f e r e n c e  Sc h ed ul e  scores in
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p r e d i c t i n g  g r a d e - p o i n t  average. B eca use  the large nu mb er

of Edwards P e r s o n a l  P r e f e r e n c e  Sc h ed u l e  scales that y i e l d e d

raw scores from 0 to 28 p r o v i d e d  a total n u m b e r  of p o s s i b l e

pa tt er ns too large for one i n v e s t i g a t i o n ,  the L u n n e b o r g  and

L u n n e b o r g  st u dy  l i mit ed the nu m b er  of pa t t er n s  to be studi ed

by s e l e c t i n g  five scales.

The first step was to limit the number of p a t t e r n s  to 
be st ud ie d by ch o os i n g only five scales, by tr i c hot o-  
mi zi n g sc or es  on each scale, and by fo c u si n g  only on 
reli abl e p a t t e r n s  wh i c h  oc cur  f r e q u e n t l y  en ough (p. 389).

The five s u b s c o r e s  used were  A ch i e v e m e n t ,  Ex hi bit ion , 

In tr a c e p t i o n ,  Ab a s e m e n t ,  and A g g r e ss i on .  For both sexes, 

a ca d e m i c  a c h i e v e m e n t  a p pe ar e d to be a s s o c i a t e d  w i t h  high 

needs for A c h i e v e m e n t  and I n t r a c e p t i o n  and a low ne e d for 

Abasemen t. H ow e v er ,  w h e n  the bes t pa tt e r n s  w e re  sc or ed for 

the 600 s ub j e c t s  in the e a rl i e r study, they n e i t h e r  c o r r e 

lated h i g h e r  w i th  g r a d e - p o i n t  av era ge  than w i t h  Ed wa rd s  

P er s on a l  P r e f e r e n c e  Sc he d u le  raw scores, no r  did they c o n 

trib ute  to m u l t i p l e  p r e d i c t i o n  w h e n  added to the raw score. 

The author s c o n c l u d e d  that the Ed wa r ds  P e r s o n a l  P r e f e r e n c e  

Sched ule  p a t t e r n  fo r m a t i o n  was far from e s t a b l i s h e d  since 

the s u b - p a t t e r n  s c o r i n g  failed to add to p r e d i c t i o n  in the 

s eco nd  sample.

The results of nu m e r o u s  studie s (Holland, Lutz, and 

Ri chards, 1966; Cline, R ic h ar ds,  Abe, and N ee dh am , 1963) 

in di c a te d  that there we r e many factors in v o lv e d  in ac a d em i c  

ac hie v e me n t . The above re s ea rc h  has h y p o t h e s i z e d  that no
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s in g le  m e a s u r e  w o u l d  be an ad eq u a te  r e p r e s e n t a t i o n  for all. 

C l i f f o r d  Abe's r e s e a r c h  (1966) was an a t t e m p t  to p r ov i d e  an 

a n a l y t i c  st udy  of b i o g r a p h i c a l  and i n t e r e s t  items that w er e  

p e r f o r m e d  to p r o v i d e  some in sig ht  into the di m e n s i o n s  of 

a c a d e m i c  a c h i e v em e n t.  This stu dy  s u p p o r t e d  the tenet that 

c e r t a i n  me a s u r e s  c o n s t r u c t e d  from b i o g r a p h i c a l  i n f o r m a t i o n  

m ay  be very h e l p f u l  in i d e n t i f y i n g  s i g n i f i c a n t  n o n 

i n t e l l e c t u a l  i nd i c e s  of a c a d e m i c  a ch i e v e m e n t .  The au t h o r  

states,

N o n - i n t e l l e c t i v e  m e a s u r e s  may also p r o v i d e  some u n d e r 
s t a n d i n g  of the p e r s o n a l  traits n e c e s s a r y  for succes s  
e v e n  if they fail to add a s u b s t a n t i a l  in c re m e n t  to 
the p r e d i c t i v e  e q u a t i o n  (p. 39).

U t i l i z i n g  b i o g r a p h i c a l  i n f o r m a t i o n  as a p r e d i c t o r  of 

a c h i e v e m e n t ,  s e ve r a l  st ud ie s by B u n d e r s o n ,  Rigby, and T a y l o r  

(1963), Cline, R i c h a r d s ,  Abe, and N e e d h a m  (1963), and E l l i s o n  

and T a y l o r  (1962) o b t a i n e d  p o s i t i v e  re s u lt s in the use of 

p e r s o n a l  i n v e n t o r y  i n t e r e s t  s ca les  to pr e d i c t  the i n d i v i d 

ual's p r o b a b l e  a c a d e m i c  a ch i e ve m e nt .

The m a j o r i t y  of c o l l e g e s  ha v e  e n d o r s e d  and s u p p o r t e d  

a c a d e m i c  a c h i e v e m e n t  as an i m p o r t a n t  goal. It has b e e n  the 

e x p e r i e n c e  of The A m e r i c a n  Co ll eg e  T e s t i n g  P r o g r a m  that the 

m a j o r i t y  of all a d m i s s i o n s  p r o c e d u r e s  o f t e n  requi re a b a s i c  

lev el of p e r f o r m a n c e  be r ea c h ed  on some s t a n d a r i z e d  i n s t r u 

me nt  d e s i g n e d  to m e a s u r e  a c a d e m i c  p o t e n t ia l .  W he n  c o ll e g e s  

and u n i v e r s i t i e s  h a v e  im p ro v e d  the le vel  of ac ad e m ic  a c h i e v e 

ment of th ei r st u de n t  body, they have done so by r e q u i r i n g
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hi g h e r  Ame ri can Co lle ge  Tes t s co res  and high s ch ool  g rad e-  

point av e ra g e s for admissio n.

Hoyt and M u n d a y  (1968) in Your  Colleg e F re s h m e n  

p oi n t e d  out that " a c a d e m i c  a c h i e v e m e n t  r e p r e s e n t s  only one 

o b j e ct i ve ;  by s e l e c t i n g  e x c l u s i v e l y  on this basis, man y s t u 

dents w i t h  u n u s u a l  p o t e n t i a l s  for oth er  types of a c h i e v e m e n t  

w o u l d  be e l i m i n a t e d  (p. 18)." Some s t udi es (Holland and 

Ric har ds , 1966; H o l l a n d  and Lutz, 1966) have r e v e a l e d  that 

ac ad e mi c  a c h i e v e m e n t  and a c a d e m i c  p o t e n t i a l  tend to be 

u n r e l a t e d  to ma ny  o t he r  c r i t e r i a  of e d u c a t i o n a l  success.

The H o l l a n d  and Ri c h a r d s  stu dy (ACT R e s e a r c h  Re por t No. 12, 

May, 1966) i n vo l v e d  a sa mple of 1 8, 378  c ol le g e a pp l i can ts.

The re su lt s s t r o n g l y  s u g g e s t e d  that a c a d e m i c  and n o n - a c a d e m i c  

a c c o m p l i s h m e n t  are r e l a t i v e l y  i n d e p e n d e n t  areas of talent. 

Th ei r  fi n din gs s u g g e s t e d  that the h ig h  e m p h a s i s  in c ol l e g e s  

and u n i v e r s i t i e s  on a c a d e m i c  p o t e n t i a l  has d e f i n i t e l y  led 

to the ne g l e c t  of oth er s i g n i f i c a n t  h u m a n  talent. This r e 

se arc h also r e v e a l e d  that the p r o p o n e n t s  of s t a n d a r d i z e d  

ap ti t u d e  and i n t e l l i g e n c e  tests have  too o f t e n  re lie d on only 

one type of m e a s u r e  at the n eg l e c t  of others. The r e s e a r c h e r s  

stated.

If a ca d e m i c  ta l e nt  had a s u b s t a n t i a l  re l at i o n  w i t h  v o 
ca ti o n a l  and oth er  n o n - c l a s s r o o m  a c h i e v e m e n t ,  then this 
in te ns e,  p e r v a s i v e  co n c e r n  w i t h  a c a d e m i c  p o t e n t i a l  w o u l d  
be less di s t ur bi ng . U n f o r t u n a t e l y ,  c ol l e ge  grades are 
g e n e r a l l y  po or  p r e d i c t o r s  of r e a l - l i f e  s u cce ss (Price, 
Taylo r, Rich ard s,  and J ac o b se n ,  1964; Ri ch a r d s  et al., 
1962; Taylor, Smich & G h is e l in ,  1963; Hoyt, 1965) and 
are at best only i n e f f i c i e n t  p r e d i c t o r s  (p. 16).
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F i s h m a n  (1960) i n d i c a t e d  that ac ademic a c h i e v e me n t  

is p r e d i c t e d  best from i n t e l l e c t u a l  pre di c to r s , Lang,

Sferra, and S ey mou r (1962), howe ve r, found ev i de n c e that 

c e r t a i n  Ed wa rds  P e r s o n a l  Pre ference Schedule p e r s o n a l i t y  

v a r i a b l e s  we r e s i g n i f i c a n t l y  re la te d to academic ac hievement.  

A st ud y by Stone and Foster (1958) related the p s y c h o l o g i c a l  

ne ed s  of a f r e s h m e n  class to such ac hi ev eme nt as m e as u r e d  by 

the Ste rn  A c t i v i t i e s  Index (SA I ). The Stern A c t i v i t i e s  

I n d e x  w a s gi ve n  to the 1 96 1-6 2 fre shm an class at Ka nsa s State 

U n i v e r s i t y  as part of their e nt r a nc e  re qui rements. In the 

Stone and F ost er study, ten of the thirty SAI scales c o r r e 

la te d  c o n s i s t e n t l y  w i t h  p r e d i c t e d  acad em ic ac h i ev e m en t.  In 

this st u d y  the p r e d i c t i o n  scores  we r e  ba se d upon the A m e r i c a n  

C o l l e g e  Test score s and hi g h sc ho ol  rank. The authors 

state d.

The usual kin d of e x p l a n a t i o n  rega rdi ng  s i g n i f i ca n t  
c o r r e l a t i o n  b e t w e e n  the 10 SAI scales and p r e d i c t e d  
a c a d e m i c  a c h i e v e m e n t  w o u l d  be: A s p eci fic  amount  of
SAI v a r i a t i o n  is p r e d i c t a b l e  or at t r i b u t a b l e  to v a r i 
a t i o n  of s c h o l a s t i c  ab il i t y (p. 56).

Th ey  f u r t h e r  c o n c l u d e d  that v a r i a t i o n  in s c h o l a s t i c  ability

is p r e d i c t a b l e  or a t t r i b u t a b l e  to v a r i a t i o n  of me a su r e d

p s y c h o l o g i c a l  ne e d s (the S A I ).

In 1965 the D e v e l o p m e n t a l  Re s ear ch D e p a r t m e n t  of the 

A m e r i c a n  Colle ge  T e s t i n g  Prog ra m,  in an ef fort to ge n er ate  

mo re  k n o w l e d g e  of h i g h e r  ed u ca t i o n ,  added to the A m e r i c a n  

C o l l e g e  Test Ba t t e r y  the St ud ent  Pr of il e Section, w h i c h  is
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a short b i o g r a p h i c a l  i n v e n t o r y  and c ol l e c ts  in a c o m p r e 

h e n s i v e  and s y s t e m a t i c  m a n n e r  a d i v e r s i f i e d  amoun t of i n f o r 

ma t i o n  about a st u d ent 's needs, p o t e n t i a l s ,  and other e d u c a 

t io n a l l y  s i g n i f i c a n t  c h a r a c t e r i s t i c s .  The Stud en t P ro fil e 

S e c t i o n  of the A m e r i c a n  C o ll e g e  Test B a tt e r y  is used to 

as sess a s t u d e n t' s  p o t e n t i a l  for n o n - a c a d e m i c  achiev em en t.

Ho ll a nd  and Ri ch ar ds (ACT R e s e a r c h  R e p o r t , No. 2,

April, 1965) re p or t e d that ac ad e m ic  p o t e n t i a l  appear s to be

only one of se v er a l  i n d e p e n d e n t  d i m e n s i o n s  of talent.

Since ac ad e mi c  p o t e n t i a l  ap pe ars  to be only  one of 
s ev er al  r e l a t i v e l y  i n d e p e n d e n t  d i m e n s i o n s  of talent, 
it should be used w i t h  d i s c r i m i n a t i o n  ra t h er  than as 
a panacea. We should co n t in u e  to de ve lo p other i n d e 
pe nd e n t  m e a s u r e s  of a c h i e v e m e n t  and o r i g in a li t y . . . .
At the same time, we s hou ld  not m a ke  the same mi s t a k e  
that the p u r v e y o r s  of a p ti t u d e  and i n t e l l i g e n c e  have 
made in the past; that is, to rely on only one k in d  of 
me as u r e  and to e x c l u d e  ot he rs (p. 21).

The H o l l a n d - R i c h a r d s  study has s i g n i f i c a n t l y  im p l i e d  that 

the em p h a s i s  in co l le g e s and u n i v e r s i t i e s  on a c a d e m i c  p o t e n 

tial alone has led to the gross n e g l e c t  of o th e r  i m p o r t a n t  

n o n - a c a d e m i c  talents.

To e xp l o r e  fu r t h e r  the role and s i g n i f i c a n c e  of non- 

a ca d e m i c  c h a r a c t e r i s t i c s ,  El t on  and Rose (1967) c o n d u c te d  

a study at the U n i v e r s i t y  of K e n t u c k y  to see w h e t h e r  f r es h m an  

male s c h o l a r s h i p  re c i p i e n t s  could be d i f f e r e n t i a t e d  in their 

p e r s o n a l i t y  st r u ct u r e from  n o n - s c h o l a r s h i p  stu dents. The 

O mni bu s P e r s o n a l i t y  I n ve n t o r y  (C P I ) was used w i t h  the c o m 

po s i t e  score on the A m e r i c a n  C ol le ge  Test b a t t e r y  along w i t h
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the first sem e s te r  g r a d e - p o i n t  average. Five O m n ib u s P e r 

s o n a li t y  I n v e n to r y  factor scores w e r e  used from a total of 

16 scales. The five factors we r e  T o l e r a n c e  and Auto no my,  

S u p p r e s s i o n - R e p r e s s i o n ,  M a s c u l i n e  Role, Sc ho l a rl y  O r i e n t a 

tion, and Social Int ro v er si o n.  The r esu lts  i n d ic a t ed  the 

U n i v e r s i t y  Co m mi t t ee  on Stu dent Aid a w ar d e d s c h o l a r s h i p s  

sol ely  on the b a sis  of A m e r i c a n  Co lie ge Test pe r f o r m a n c e ;  

th er e fo r e , the a c a de m ic  a c h i e v e m e n t  of the sc h o l a r s h i p  r e c i p 

ient h o l d e r s  was excellent. The f in din gs  of the study showed 

that s c h o l a r s h i p  grants have b e en  given to st ud en t s who wer e  

s u c c e s s f u l  in the c o l l e ge  c l a s s r o o m  and that, as a result, 

the C o m m i t t e e  has c e r t a i n l y  b e e n  j u s t i f i e d  in its p r a c t ic e  

of g r a n t i n g  fi n an c i al  aid on the res ults of the a c a d e m i c  

p e r f o r m a n c e  on the A m e r i c a n  C o l l e g e  Test batte ry.

Ho wev er , if one has a s s u m e d  that the p u r p o s e  of 

s c h o l a r s h i p  awards is p r i m a r i l y  to aid those st u de n t s who  

w i l l  a c c o m p l i s h  o u t s t a n d i n g  a c h i e v e m e n t  in life s u b s e q u e n t  

to college, it is p o s s i b l e  that the C o m m i t t e e  may have s e 

lec te d  a very po or  p re d i ct or .

The issue here is the degre e of the r e l a t i o n s h i p  b e t w e e n  
an apt i t ud e p r e d i c t o r  like the ACT and m e a s u r e s  of n o n 
c o l l e g e  ac hie ve m en t .  There is an i n c r e a s i n g  and s u b 
s ta n t i a l  b od y  of e v i d e n c e  that the r e l a t i o n s h i p  b e t w e e n  
these v a r i a b l e s  is n e g l i g i b l e  (Holland and Ri c ha rd s,
1965, p. 264).

T h e s e au thors have arg ue d c o g e n t l y  for the ne ed to de v e lo p  

m e a s u r e s  of a c h i e v e m e n t  and o r i g i n a l i t y  that are i n d e p e n d e n t  

of a c a d e m i c  potentia l.
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It is c r i t i c a l l y  i m p o r t a n t  (Hakel , 1965) that s u b s e q u e n t  
s tu di es  i n c o r p o r a t e  c r o s s - v a l i d a t i o n  de si gn s and that 
they b e t t e r  ac c ou n t  for the true c o m p l e x i t i e s  of the 
r e l a t i o n s h i p s  b e t w e e n  st ud e n t p e r s o n a l i t i e s ,  abil it ies  
and co l l e g e  e n v i r o n m e n t s .  Such s tu di es  may lead to the 
d i s c o v e r y  of stable and g e n e r a l  p e r s o n a l i t i e s  co r re l a te s  
w h i c h  c a n be used to e n h a n c e  the p r e d i c t i n g  e f f i c i e n c y  
of co ll ege  s e l e c t i o n  b a t t e r i e s  (p. 340).

This su r v ey  of the l i t e r a t u r e  has re ve ale d st ro ng  

su ppo rt  a m o n g  r e s e a r c h e r s  c o n c e r n i n g  the r e l a t i o n s h i p s  b e 

twe en p e r s o n a l i t y  v a r i a b l e s  and a c a d e m i c  a c h i e v e m e n t  and has 

i n d i c a t e d  a nee d for a d d i t i o n a l  r e s e a r c h  to d e t e r m i n e  wh ic h  

p e r s o n a l i t y  v a r i a b l e s  have the h i g h e s t  c o r r e l a t i o n  w i t h  a c a 

de mi c  a c h i ev e m en t .  F u r t h e r m o r e ,  it has a t t e m p t e d  to supply 

e vi d e n c e  that g r a d e - p o i n t  a v e r a g e s  alone do not insur e a c a 

demic a c h i e v e m e n t  for the co l l e g e  student.



C H A P T E R  III

THE P R O B L E M

The p r o b l e m  of this study was to d e t e r m i n e  the r e l a 

t i o n s h i p s  b e t w e e n  a c h i e v e m e n t  v a r i a b l e s  as m e a s u r e d  by the 

A m e r i c a n  C ol leg e Test b a t t e r y  and p e r s o n a l i t y  v a r i a b l e s  as 

m e a s u r e d  by the Ed w a rd s  P e r s o n a l  Pre ference S c h e d u l e . H o w 

ever, the A m e r i c a n  C o l l e g e  Test , like man y o t h e r  s t a n d a r i z e d  

i n s t r u m e n t s ,  is not ca p a b l e  of m e a s u r i n g  the p e r s o n a l i t y ,  

m a t u r i t y ,  and s u s t a i n e d  m o t i v a t i o n  n e c e s s a r y  to c o m p l e t e  

s u c c e s s f u l l y  a f o u r - y e a r  c o u r s e  re q ui r e d  for g r a d u a ti o n .  

A c c o r d i n g  to Br own  and Scott (1966), it is i m p o s s i b l e  to p r e 

dict w i t h  any d egr ee of a c c u r a c y  from A m e r i c a n  Co l le ge  Test 

sc or e s w h e t h e r  a p a r t i c u l a r  s tu d e nt  w i l l  be able  to m a k e  an 

a d e q u a t e  a d j u s t m e n t  to the co l l e g e  e n v i r on m e nt .

D u r i n g  r ec ent  yea rs  more  r e s t r i c t i v e  e n r o l l m e n t  s t a n 

dards h a v e  b e e n  e s t a b l i s h e d  in O k l a h o m a  by the Re g e nt s  for 

H i g h e r  Edu cat io n; that is, p o t e n t i a l  college f r e s h m e n  must 

o b t a i n  an A m e r i c a n  Co ll eg e Test c o m p os i te  sc o r e of 16 or 

r e p r e s e n t  the up pe r h a l f  of his hig h s ch ool  g r a d u a t i n g  class 

or h a v e  a hi g h  s c ho o l  grade av e ra g e  of "C" or higher . W h e n  

c ol l e g e  e n tr a n c e  r e q u i r e m e n t s  are met, the m a j o r i t y  of

34
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e n t e r i n g  f r e s h m e n  s ho u l d be i n t e l l e c t u a l l y  capable of doing 

a c c e p t a b l e  co l l eg e  w o r k  for de gr ee re q ui rem en ts .

R e s e a r c h  by Ri c ha r d  Leo Burns (1963), James W. 

F i r n b e r g  (1965), and Leo A. M u n d a y  (1965) indi ca te s that 

a good p r e d i c t o r  of a c a d e m i c  su c c es s is the c o m b i n a t i o n  of 

high  sc ho ol  gr ad es and the sc or es  from the four sub-tests 

of the A m e r i c a n  Co l le g e  Test ba tte ry . However, such factors 

as the s t ud e n t ' s  m o t i v a t i o n ,  his ab il i ty  to adjust to the 

co ll e g e  e n v i r on m e nt ,  and his e m o t i o n a l  s t ab i l i t y  and m a t u r i t y  

are fa ct ors  w h i c h  are not m e a s u r a b l e  by A m e r i c a n  College Test 

scores or by his high s ch ool  g r a d e - p o i n t  average.

There is a li m i t e d  am ou nt  of re s e ar ch  in d i c a t i n g  

r e l a t i o n s h i p s  am ong  A m e r i c a n  Co ll e ge  Test p e r f o r m a n c e  (Eng

lish, M a t h e m a t i c s ,  So ci al Studies, and Na tu r al  Science), 

g r a d e - p o i n t  avera ge,  and p e r s o n a l i t y  va r ia ble s.  Th er efo re,  

this s t u d y  seeks to d e t e r m i n e  r e l a t i o n s h i p s  among a c h i e v e 

men t v a r i a b l e s  and p e r s o n a l i t y  var ia ble s.

H y p o t h e s i s

In a c c o r d a n c e  w i t h  the p r o b l e m  of this study, it is 

h y p o t h e s i z e d  that no s i g n i f i c a n t  s t a t i s t i c a l  r e l a t i o ns h i p  

a mo n g  test p e r f o r m a n c e  on a c h i e v e m e n t  v a r i a b l e s  as m e a s u r e d  

by the A m e r i c a n  Co ll eg e Test and p e r s o n a l i t y  v a r i a b le s as 

m e a s u r e d  by the Ed wa rd s P e r s o n a l  P r e f e r e n c e  Schedule exists. 

The .05 level of s i g n i f i c a n c e  w i l l  be used to d e te rmi ne  the 

s i g n i f i c a n c e  of the c o r r el a t io ns .



36

D e s c r i p t i o n  o f In str um ent s

Am er i c a n  College Test

An i mp o rt ant  p u r p o s e  of the Am e ri c a n Co l l eg e  T e s t i n g  

P r o g r a m  is to pr om o t e st ud en t w e l f a r e  by t r a n s m i t t i n g  u sef ul  

i n f o r m a ti o n  about st u d e n t s  to coll ege s and high  schools. To 

a cc o m pl i s h this, the P r o g r a m  has fre qu ent ly e x p a n d e d  its data 

c ol l ec t i o n  and r e p o r t i n g  se rv i c e s  which, in turn, has f o s 

tered a b r o a d e r  c o n c e p t i o n  of the Pr o g ra m' s  services.

The f un d a m e n t a l  idea u n d e r l y i n g  d e v e l o p m e n t  of the 

four sub -te sts  of the Ameri can Colle ge Test is that the best 

way to predic t succe ss  in colle ge  is to m e a s u r e  as di r e c t l y  

as po s si b l e the ab i l i t i e s  the st ud en t wi l l  hav e to apply in 

his college work. This means the tasks p r e s e n t e d  in the 

tests must be r e p r e s e n t a t i v e  of s c h o la s ti c  casks. They must 

be s ig n i fi c a nt  in their own right rather than n a r r o w  or a r t i 

ficial tasks that can be d e f e n d e d  for in c l u s i o n  only on the 

ground of their s t a t i s t i c a l  c o r r e l a t i o n  w i t h  a criterio n.

The va l i di ty  of this k i n d  of r e a s o n i n g  in test c o n s t r u c t i o n  

has be en  amply s u p p o r t e d  by research. The result today is 

that n e a r l y  all of the most w i d e l y  used tests of a c a d e m i c  

p o t e n t i a l  consist la r g e l y  of two ki nds  of e x e r ci s es ;  (1) the 

c o m p r e h e n s i o n  of re adi ng  p a s s a g e s  and (2) the s o l u t i o n  of 

fun cti o na l  and p r a c t i c a l  p r o b l e m s  i n v o l vi n g  q u a n t i t a t i v e  

r e a s o n i n g .
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The four su b - te s t s of the A m e r i c a n  Colle ge  Test 

b a t t e r y  are c o m p r i s e d  of English, M a t h e m a t i c s ,  Social 

Studi es,  and N a t u r a l  Science. From  this time forward the 

A m e r i c a n  C ol leg e Tes t wi ll  be r e fe r r ed  to as A C T .

The ACT tests co nt ain  a large p r o p o r t i o n  of co mp l ex  
p r o b l e m - s o l v i n g  ex e rc i s es  and p r o p o r t i o n a t e l y  few m e a 
sures of narrow skills. They also p r o v i d e  a b r o a d e r  
co ve r a g e  of e d u c a t i o n a l  skills than do most ot h er  tests 
of sc h o l a s t i c  p o te nt i a l ;  the i n c l u s i o n  of a score for 
En gl i s h usage is a case in point.

The ACT tests are o ri e n t e d  toward m a j o r  areas of 
co l l e g e  and hig h sc hool i n s t r u c t i o n a l  p r o g r a m s  rather 
than toward a fa c t or i a l d e f i n i t i o n  of v ar iou s aspects 
of i n te l l i g e n c e .  Thus the scores have a direct and 
o bv i o us  r e l a t i o n  to the s t u d en t 's  e d u c a t i o n a l  prog re ss ,  
and a m e a n i n g  that can be re adi ly  graspe d by bo t h  the 
i n s t r u c t i o n a l  staff and the s tu d e nt  (ACT T e c h n i c a l  
R e p o r t , 1965, p. 5).

On eac h of the four tests in the ACT b a tt ery , the 

total n u m b e r  of c or rec t re s po ns e s tr a ns f o r m s  a raw score 

into s t a n d a r d  scores. This scale is the same for the four 

t e s t s .

Since its b e g i n n i n g  The A m e r i c a n  Colle ge  Te s t i n g  

P r o g r a m  has c o n t i n u a l l y  c o l l e c t e d  i n f o r m a t i o n  about the 

q u a l i t y  of its test batcery. Each new form of the e x a m i n a 

tion is s u b j e c t e d  to a r e l i ab i l it y study. The odd s- e ve n s  

p r o c e d u r e  r e c o m m e n d e d  by G u l l i k s e n  (1950) is used. The 

m e d i a n  r e l i a b i l i t i e s  of the ACT tests range from  .84 for 

a si n g le  test to .95 for the co m po s i t e  score.

T h r o u g h  its Re s e ar c h  Service, the P r o g r a m  has c o n

t i n u a l l y  sa mp l e d the p r e d i c t i v e  v a li d i t y  of n e w and old 

test forms. These findings clearl y show that the ACT tests
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have us eful v al i d i t y  and that the tests in c o m b i n a t i o n  w i th  

high s cho ol grades are g e n e r a l l y  s u p e r i o r  to the use of 

e it h e r tests or grades.

The ACT b a t t e r y  co n si s t s of the four f o l l o w i n g  tests: 

En glish, M a t h e m a t i c s ,  S oci al  Studi es , and N a t u r a l  Science. 

These tests were d e v e l o p e d  to m e a s u r e  the a c a d e m i c  a b il i t i e s  

of the stude nts  who p l a n  to a t t e n d  college. The four s u b 

tests are d e s c r i b e d  below:

E n g l i s h . This test me a s ur e s  the s t u d en t 's  u n d e r 

s t a n d i n g  and use of the bas ic e l e m e n t s  in correct and e f f e c 

tive w r it i n g :  p u n c t u a t i o n ,  c a p i t a l i z a t i o n ,  usage p h r a s el o g y,

style, and or g an i z at io n .

M a t h e m a t i c s . This test m e a s u r e s  the s t u d e n t' s  

m a t h e m a t i c a l  r e a s o n i n g  a b i l i t y  and e m p h a s i z e s  p r a c t i c a l  

q u a n t i t a t i v e  p ro b l e m s  that are e n c o u n t e r e d  in many colle ge  

curricul a. It also i n c l u d e s  a s a m p l i n g  of m a t h e m a t i c a l  

t e c h n i q u e s  taught in the high sc ho ol  courses.

Social S t u d i e s , This test m e a s u r e s  the e v a l u a t i v e  

r e a s o n i n g  and p r o b l e m - s o l v i n g  sk i l ls  r e qu ire d in the so ci al  

studies. It m e a s u r e s  the s t u d e n t ' s  c o m p r e h e n s i o n  of re a d i n g  

pa ss a g e s  taken from  t y p i c a l  s o c i a l  studies' m a te r i a ls .  It 

also c o nta in s a few ite ms that test his u n d e r s t a n d i n g  of 

ba s i c  con cepts, k n o w l e d g e  of so ur c es  of i n f o rm a t i on ,  and 

k n o w l e d g e  of sp e c i a l  study s kil ls  n e e d e d  in co ll ege  w o r k  in 

the so cia l studies.
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N at u r a l  S c i e n c e s . This test m e a s u r e s  cr i t ic a l  r e a 

s o n i n g  and p r o b l e m - s o l v i n g  sk ills r e q u i r e d  in the na t ur a l  

sc iences. E m ph asi s is pl a c ed  on the f o r m u l a t i o n  and t e sti ng  

of h y p o t h e s e s  and the e v a l u a t i o n  of reports of s c i e n t i f i c  

e x p e r i m e n t s .

E dw a rd s  Pe r s o n a l  P r e f e r e n c e  Sc h ed u l e

The Edwar ds P e r s o n a l  P r e f e r e n c e  S c h e d u l e , h e r e a f t e r  

r e f e r r e d  to as E P P S , was d e s i g n e d  p r i m a r i l y  as an in s t r u m e n t  

for r e se a r c h  and c o u n s e l i n g  p u r p o s e s  to p ro v i d e  qu ick  and 

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

n o r m a l  p e r s o n a l i t y  v a ri a b le s.  The s t a t e m e n t s  in the EPPS 

and the v a r i a b l e s  that these s t a t e m e n t s  p u rp o r t to measu re  

h av e  th eir  or i g in  in a list of m a n i f e s t  ne e d s p r e s e n t e d  by 

H. A. M u r r a y  and others. The nam es  that ha v e  b e e n  a ss i g n e d  

to the v a r i a b l e s  are those used  by Murray.

The EPPS (EPPS M a n u a l , 1959) p r o v i d e s  m e a s u r e s  of 

f i f t e e n  p e r s o n a l i t y  var iab le s. The names and d e f i n i t i o n s  

of the v a r i a b l e s  are as follows:

1. A c h i e v e m e n t  (ach): To do one 's  bes t,  to be s u c c e s s 
ful, to a c c o m p l i s h  tasks r e q u i r i n g  ski ll  and effort, to 
be a r e c o g n i z e d  au th o ri t y , to a c c o m p l i s h  s o m e t h i n g  of 
great s i g n i f i c a n c e ,  to do a d i f f i c u l t  job well, to solve 
d i f f i c u l t  p r o b l e m s  and p u z z l e s ,  to be able to do things 
b e t t e r  than ot he rs , to w r i t e  a great n o v e l  or play.

2. D e f e r e n c e  (def): To get s u g g e s t i o n s  from others, to 
find out wha t ot hers think, to fo l l ow  i n s t r u c t i o n s  and 
do wh a t  is ex p ec ted , to pr a is e  others , to tell others 
that they have done a good job, to a cc ept  the le a d e r s h i p  
of others, to read about great men, to c o n f o r m  to cu sto m  
and av oi d the u n c o n v e n t i o n a l ,  to let o the rs mak e d e c i 
sions .
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3. O r d e r  (ord): To ha v e w r i t t e n  w o r k  nea t and org an i z ed ,
to ma k e  plans b e f o r e  s t a r t i n g  on a d i f f ic u l t  task, to have 
things o r g a n i z e d ,  to keep  things neat and orde rl y, to make 
ad va n c e  plans w h e n  t a k i n g  a trip, to o r g a n i z e  de ta il s of 
work, to keep l e t t e r s  and files a c c o r d i n g  to some system, 
to have  mea ls  o r g a n i z e d  and a de f i ni t e  time for eating,
to ha v e  things a r r a n g e d  so that they run sm o o t h l y  w i t h 
out change.

4. E x h i b i t i o n  (exh): To say w i t t y  and cl e ve r  things,
to tell a m u s i n g  jo ke s and stories, to talk about p er s o n a l  
a d v e n t u r e s  and e x p e r i e n c e s ,  to have  ot hers no ti c e  and 
co mme nt  upo n on e 's  a p p e a r a n c e ,  to say th ings just to see 
w ha t  e ff ect  it w i l l  have  on others, to talk about p e r 
sonal a c h i e v e m e n t s ,  to be the ce nter of a tt e n ti o n ,  to 
use w o r d s  that o th e r s do not k n o w  the m e a n i n g  of, to ask 
q u e s t i o n s  o th e r s ca nn ot  answer.

5. A u t o n o m y  (aut): To be able to come and go as desired,
to say what  one t h in k s  about things, to be in d e p e n d e n t
of ot h e r s  in m a k i n g  d e c i si o n s,  to feel free to do what 
one w a n t s ,  to do t hi ngs  that are u n c o n v e n t i o n a l ,  to avoid 
s i t u a t i o n s  w h e r e  one is e x p e c t e d  to conform, to do things 
w i t h o u t  r e g a r d  to w h a t  ot hers may think, to c ri t ic ize  
those in p o s i t i o n s  of a u t h or i ty ,  to avoid r e s p o n s i b i 
li ties and o b l i g a t i o n s .

6. A f f i l i a t i o n  (aff): To be loyal to friends, to p a r t i 
ci pa t e in f r i e n d l y  group s,  to do things for friends, to 
form n e w  f r i e n d s h i p s ,  to ma k e as many frien ds  as po s si ble , 
to s h a r e  things w i t h  friends, to do things wi t h friends 
ra the r than alone, to fo rm  st r o n g  at t a c h m e n t s ,  to wr i te  
l et t er s  to friends.

7. I n t r a c e p t i o n  (int): To an a ly z e  one's m o t i v e s  and 
fe elings, to o b s e r v e  o t her s,  to u n d e r s t a n d  how ot hers 
feel about p r o b l e m s ,  to put o n e ’s self in a n o t he r 's  
pl ace , to judge p e o p l e  by why they do th ing s ra t h e r  
than by what  they do, to a n al y z e the b e h a v i o r  of others, 
to a n a l y z e  the m o t i v e s  of others, to p r e d i c t  h o w others 
w i l l  act.

8. S u c c o r a n c e  (sue): To have  ot hers p ro v i d e  he l p  w h e n  
in trouble, to seek  e n c o u r a g e m e n t  from other s, to have 
ot hers be k i n d l y ,  to h a v e  ot hers be s y m p a t h e t i c  and 
u n d e r s t a n d i n g  about p e r s o n a l  p ro b le ms,  to r e ce iv e  a 
great deal of a f f e c t i o n  from others , to h a v e o th ers  do 
favors c h e e r f u l l y ,  to be h e l p e d  by others w h e n  dep re ss ed,  
to ha v e  ot he r s feel so r ry  w h e n  one is sick, to have a fuss 
made ov er  one w h e n  hurt.
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9. D o m i n a n c e  ( d o m ) : To argue for one's point of view, 
to be a l ea de r  in groups to w h i c h  one b e lo n g s , to be 
re ga r d e d  by others as a leader, to be e le c t e d  or a p 
p o i n t e d  c h ai rm an  of commit tee s, to make group de ci si ons ,  
to settl e a rg u me nts  and di s pu t e s b e t w e e n  others, to per- 
saude and i n fl u e nc e others to do wh a t  one wants, to 
s up e r v i s e  and direct the actio ns  of other s, to tell 
others  how to do their jobs.

10. A b a s e m e n t  (aba): To feel guilty  w h e n  one does 
s o m e t h i n g  wrong, to accept blame wh e n  things do not
go right, to feel that p e r s o n a l  p a i n  and mi s e r y  s uf fe re d  
does more good than harm, to feel the need  for p u n i s h 
ment for w r o n g  doing, to feel b e t t e r  w h e n  gi ving in and 
a v o i d i n g  a fight than w h e n  h a v i n g  one's own way, to 
feel the need for c o n f e s s i o n  of error s, to feel d e 
pr e s s e d  by i n a b i l i t y  to ha n d le  si t u a t i o n s ,  to feel timid 
in the pr e s en ce  of sup er io rs,  to feel in f e r i o r  to others 
in most respects,

11. N u r t u r a n c e  (nur): To help frien ds  w h e n  they are
in trouble, to as sist others less for tu nat e, to treat 
o the rs  w i t h  k i n d n e s s  and sy mpathy, to fo rg iv e others, 
to do small favors for others, to be g en e r ou s w it h  
others, to s y m p a t h i z e  w i th  ot he rs  who are hurt or sick, 
to show a great deal of a f f e c t i o n  towar d others, to have 
others confid e in one about p e r s o n a l  pro ble ms.

12. Change (chg): To do new and d i f f e r e n t  things, to
travel, to meet new people, to e x p e r i e n c e  n ov e l t y  and 
ch ang e in daily routine, to e x p e r i m e n t  and try new 
things, to eat in new and d i f f e r e n t  pl ac es , to try new  
and di f f e r e n t  jobs, to move about the c o u n t r y  and live 
in di f f e r e n t  places, to p a r t i c i p a t e  in new fads and 
f a s h i o n s .

13. En du r an c e  (end): To keep  at a job u n t i l  it is 
finished, to comp let e any job u n d e r t a k e n ,  to w o r k  hard 
at a task, to keep at a pu z zl e or p r o b l e m  until it is 
solved, to w o r k  at a single job b ef o r e  t aki ng on others, 
to stay up late w o r k i n g  in order to get a job done, to 
put in long hou rs  of w o r k  w i t h o u t  d i s t ra c t io n ,  to stick 
at a p r o b l e m  even  though it may s e e m  as if no pr o g re s s  
is b e i n g  made, to avoid b e i n g  i n t e r r u p t e d  wh i l e  at
w o r k .

14. H e t e r o s e x u a l i t y  ( h e t ) : To go out w i t h  m em b e r s  of
the o p p o s i t e  sex, to engage in s oc i a l a c t i v i ti e s  w i th  
the op po s i te  sex, to be in love w i t h  so m e on e of the 
op po s i t e  sex, to kiss those of the o p p o s i t e  sex, to be
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re ga r de d  as p h y s i c a l l y  a t t r a c ti ve  by those of the o p 
po si t e  sex, to p a r t i c i p a t e  in d i s c u s s i o n s  ab out sex, 
to read book s and p l ays  i n v o l v i n g  sex, to l i s t e n  to 
or to tell jokes i n v o l v i n g  sex, to b e co m e  se x ua l l y  
e x c i t e d .

15. A g g r e s s i o n  (agg): To att ac k  con t r ar y  poi n t s of
view, to tell ot he rs  w ha t  one thinks about them, to 
cr i t i c i z e  others p u b l i cl y,  to make fun of ot he rs,  to 
tell others off w h e n  d i s a g r e e i n g  w i t h  them, to get 
rev eng e for insul ts , to beco me angry, to b l a m e  others 
wh e n  things go wrong, to read n e w s p a p e r  a c c o u n t s  of 
v i o l e n c e  ( p . 11).

In a d d i t i o n  to the above fif te en  p e r s o n a l i t y  v a r i a b l e s ,  the

EPPS p r o v i d e s  a m e a s u r e  of test c o n s i s t e n c y  and a m e a s u r e  of

pr of i le  stability.

A n u m b e r  of p e r s o n a l i t y  i n v e n t o r i e s  p u r p o r t  to m e a 

sure such traits as e m o t i o n a l  st ab i li t y , anxie ty,  a d j u s t m e n t ,  

or neuroticisra. Still o t he r  i n v e n t o r i e s  p u r p o r t  to m e a s ur e  

such cl i n ic a l  and p s y c h i a t r i c  s y n d r o m e s  as s c h i z o p h r e n i a ,  

paran oia , or hyst eri a. High and /or  low scores on these i n 

v e n t or i es  have m a l a d j u s t i v e  or u n f a v o r a b l e  c l i n i c a l  c o n n o 

tations. For r e s e a r c h  and c o u n s e l i n g  pu rp o s e s,  w h e r e  it is 

often  d e s i r a b l e  to rep or t bac k scor es  to s u b je c t s such i n 

v e n t o r ie s p r es e n t d e f i n i t e  probl ems . Thes e c o n n o t a t i o n s  

are less likel y to be a t t a c h e d  to the v a r i a b l e s  in the E P P S .

No r m a t i v e  d ata  have b ee n  d e v e l o p e d  for two groups 

of subjects: col l e ge  st u de nt s  and adults who w e r e  h o u s e h o l d

heads in the U n i t e d  States. The col l e ge  sample w a s  c o m p o se d  

of hi gh  sch ool  g r a d u a t e s  w i t h  some col le ge training. The 

sample co n s i s t e d  of 749 col l eg e  w o m e n  and 760 co l le g e  men.

The s tu den ts  were e n r o l l e d  in day or e v e n i n g  l i b e r a l  arts
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c la ss es  at v a r i o u s  u n i v e r s i t i e s  and col le ges ; they w e re  o b 

tained as s ub j e ct s  t h rou gh  the c o o p e r a t i o n  of the p s y c h o l o 

gists. Each of the c o o p e r a t i n g  p s y c h o l o g i s t s  was asked to 

ob ta i n a s p e c i f i e d  n u m b e r  of st u de n t s  a p p r o x i m a t e l y  e qu al ly  

di vi d ed  b e t w e e n  the sexes and wi t h as wide an age spread 

as possible. They wer e also r e q u e s t e d  to o b t a i n  stud ent s  

m a j o r i n g  in as w i d e  a v a r i e t y  of d i f f e r e n t  areas as possible.

The adult sample was c om po s e d  of mal e and female 

h o u s e h o l d  heads who we r e  m e m b e r s  of a c on s u m e r  p u r c h a s e  

pa nel  used for m a rk et  surveys. The sample co ver ed  urban  

and rural areas of 1,181 co u n t i e s  in the 48 states (as of 

1957). The co ns u m e r  p a n e l  c o n s i s t e d  of 5, 10 5 h o us e ho ld s.  

Th es e  h o u s e h o l d s  all had female h o u s e h o l d  heads, and 88.5 

pe rc e nt  also had m al e  h o u s e h o l d  heads.

Sa mple

The p o p u l a t i o n  was c o m p r i s e d  of 384 g r a d u a t i n g  

seniors (235 ma les  and 149 females) who w e r e  c u r r e n t l y  e n 

rolled in four m a j o r  state co l le g e s:  N o r t h e a s t e r n  State

College, T a h l e q u a h ,  O k l a h om a ;  C e n t r a l  State College, Edmond, 

O kl a hom a; S o u t h e a s t e r n  State Colle ge,  Durant, Okl ah oma ; 

and S o u t h w e s t e r n  State C o lle ge,  W e a t h e r f o r d ,  Ok lahoma. From  

this time fo r w ar d  N o r t h e a s t e r n  State Colleg e w il l be d e s i g 

n at e d as Co ll e ge  I, Ce n tr a l  State C ol leg e as Co ll eg e II, 

S o u t h w e s t e r n  State Colle ge as Co l l eg e  III, and S o u t h e a s t e r n  

State C o lle ge  as C o lle ge IV. The s el e c t e d  co l le ges
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r e p r e s e n t e d  four v a r i o u s  g e o g r a p h i c a l  areas in the st ate of 

Ok lahoma. The samp le i n c l u d e d  99 st ud e nt s  fr om  C o l le g e  I,

95 s t u d e nt s  from C o l le g e  II, 98 stu d e nt s  from C o l l eg e III, 

and 92 s t u de n t s f ro m  C o ll e g e IV and r e p r e s e n t e d  those s t u 

dents who e n r o l l e d  as f r e s h m e n  in 1965 and w er e  e x p e c t e d  to 

gr ad u a te  from each r e s p e c t i v e  i n s t i t u t i o n  in 1969.

The s u b j e c t s  s e l e c t e d  d e s i g n a t e d  one of the three 

fo l l o w i n g  m a j o r  fields: (1) E d u c a t i o n  Fields; (2) Bu si n es s ,

Po l i t i c a l ,  or P e r s u a s i v e  Fields; or (3) S c i e n t i f i c  Fields. 

T he ée  ar ea s of c o n c e n t r a t i o n  w er e  r a n do m l y s e l e c t e d  from the 

nine m a j o r  v o c a t i o n a l  g r o u p i n g s  d e s i g n a t e d  by the St u de n t  

P r o f il e  S e c ti on  (A C T , 1966) of the A m e r i c a n  C o l l e g e  T e s t i n g  

Program.

All se n i o r  c l a s s e s  in the three m a j o r  ar eas we r e  

listed, and from this list the classes for t e s t i n g  w er e  

r a n d o m l y  sel ec ted . T h es e s t u d e n t s  in each class w er e  a d m i n 

i s t er e d  the E P P S . The ACT score s for those t es t e d  w e r e  

o b t a i n e d  f rom  the R e g i s t r a r ' s  office. St ud e n ts  w ho  did not 

have ACT sco r es  on r e co r d w e r e  e l i m i n a t e d  from the study.

The r e s u l t i n g  f r e q u e n c y  of cases w i t h i n  each s a mp l e  is p r e 

sented in Table  3 by c o lle ge , m a j o r  field, and  sex.
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T A B L E  3

F R E Q U E N C Y  D I S T R I B U T I O N  OF SA M PL I N G  

BY CO L LE GE S:  M A L E  AND FE MA LE

I
N o r t h e a s t e r n

11
Ce nt r a l

III
S o u t h w e s t e r n

IV Total  
S o u t h e a s t e r n

Educ Bus Sci Educ Bus S ci Educ Bus Sci Educ Bus Sci

Male 16 26 23 12 21 23 16 27 16 25 18 12 235

Female 22 6 6 22 13 4 17 8 8 21 12 10 149

T ot a l 38 32 29 34 34 27 33 35 24 46 30 22 384

Data

The EPPS was  a d m i n i s t e r e d  to the r a n d o m l y  se l e ct ed  

group of su b j ec t s  by c o m p e t e n t  p r o f e s s i o n a l  staff m e m b e r s  at 

eac h r e s p e c t i v e  i n s t i t u t i o n .  The EPPS was sc ore d by han d by 

the i n v e s t i g a t o r s .  The ACT s u b - t e s t  sc or es  and oth er  p e r t i 

n en t  i n f o r m a t i o n  w e r e  o b t a i n e d  from  the c o ll eg e  records. The 

data  for ACT p e r f o r m a n c e  wa s  o b t a i n e d  fr om  the r e g i s t r a r ' s  

of fi c e of the r e s p e c t i v e  c o l l e g e s  for all students.

The o r i g i n a l  raw d a L a  w e r e  t a b u l a t e d  and p r e s e n t e d  

in the Ap p e nd i x .  These d a t a  w e r e  p u n c h e d  on IBM cards and 

i n t e r c o r r e l a t i o n s  am on g the v a r i a b l e s  w er e  c o mp u t e d  by the 

M e r r i c k  C o m p u t e r  Center.



C H A P T E R  IV

RE SUL TS  OF STUDY

C o r r e l a t i o n  ( We i nb erg  and Schumaker, 1962) refers 

to a re l a ti o n sh i p  in w h i c h  each unit change on one vari abl e 

co r r es p on ds  to a d e s i g n a t e d  change in the other, and the 

change is uniform. To ex pl o r e the degree of r e la t i o n s h i p  

am ong  the four ACT a c h i e v e m e n t  sub-test scores and the fi f 

teen EPPS p e r s o n a l i t y  v a r i ab l es ,  a c o r r e l a t i o n  m a t r i x  was 

fo rm u la t e d and p r e s e n t e d  in Table 4. With  a sample size of 

384 subjects, a c o r r e l a t i o n  c o e f f ic i e nt  of .20 or greate r  

was n e c e s s a r y  to be s t a t i s t i c a l l y  s i g n if i ca n t  at or be yo n d  

the .05 level of si g n if i c an c e .

Be cau se  of the r e l a t i v e l y  small n um b e r  of stude nt s 

in severa l c l a s s i f i c a t i o n s ,  the u n d e r l y i n g  as s u m p t i o n s  for 

d o i n g  ze r o - o r d e r  c o r r e l a t i o n s  could not be met. Th er efo re,  

the scores wer e co m b i n e d  by sex, maj or  fields, and colleges 

in order to in cr e as e sa mple size so that the o b ta i n e d  c o r r e 

lations among all v a r i a b l e s  w o u l d  be more mea ni n gf u l .

Me as u r e s  of va r io u s  kinds of cogn it iv e a b il it ie s  

incl ude d the su b- t e st s  of the ACT w h i c h  cover ed the b a c k 

ground m a t e r ia l s  and a c h i e v e m e n t  in English, M a th e m a t i c s ,
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TABLE 4

CORRELATION COEFFICIENTS: ALL COLLEGES
MALE AND FEMALE: ALL FIELDS OF STUDY

(N-384)

A C T

English 

Ma th. 

Soc. St.

.42

.55 .49
N. Sci. . 48 .51 .66

nch .07 .19 .25 .22

de f -.12 -.21 -,.17 -.15 -. 06

ord -.14 -.13 -,. 18 -.14 .02 .24

exh . 05 . 13 . 05 .11 .07 -,. 14 - . 13

nut .08 . 15 .. 18 .16 .09 -,. 26 -.13 .14

af f .08 -.16 -,.12 -.11 — .41 .06 -.20 — .18 — ,.29

Int -.08 -.11 .04 -.09 -.12 .07 -.03 -.04 -,. 24 .03

sue . 07 -.04 -,. 05 -.13 -.16 -,.07 -.18 — .03 - .. 22 .19 -.10

dom -.08 . 20 ..19 .18 . 30 -,.15 -.07 .16 .14 -,.30 -.11 -.26

aba -. 16 -.19 -,.27 -.26 -.27 .08 . 00 -.20 -.. 19 .18 -.02 . 06 - .34

nur . 01 -.11 -,. 14 -.15 — .45 — ,. 01 -.18 -.19 - . 39 .60 . 11 . 33 .44

chg .09 -.05 ..01 .03 -.08 -,.02 -.14 -.07 .13 .04 .03 -.15 - . 18

end - .07 -.05 .02 -.02 .15 .04 .37 -.15 -,.01 - . 33 -.01 -.37 .01

bet . 17 . 17 . 14 .20 -.08 .27 . 29 -.01 .06 .04 - .23 .08 .07

ûfîg -.02 . 09 .11 .09 .13 - .23 -.16 .03 . 26 - . 31 -.31 -.07 . 26

. 27

.12 -.03 
-.01 -.31 .03

.25 -.03 -.06 

-.20 -.35 -.24

32

-.09 . 16

*See description of variables on pp. 39-42.
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So cial Studies, and N a t u r a l  S c ie nce s studied. The c o r r e 

lation s of these m e a s u r e s  are shown in Table 5. The c o r r e 

la tio ns  were  all p o s i t i v e  and r e l a t i v e l y  high, r a n g i n g  in 

size from r = .42 to r - .66, w h i c h  s u g g e s t e d  that some c o m 

mon a bi lit y was as s es sed ; the rfore, it mig ht  be i n t e r p r e t e d  

as sc hoo li n g,  c o m p r e h e n s i o n ,  verbal, rea so ni ng ,  or a c o m b i 

n a t i o n  of these, perhaps.

T AB L E  5

I N T E R C O R R E L A T I O N S  OF THE S U B - T E S T S  

M E A S U R E D  BY THE ACT 

(N=384)

En gl i sh M a t h . S o c . S t . N. Sci.

En gl i sh 1.00

M a t h . 0.42 * 1.00

S o c . S t . 0.55* 0.49* 1.00

N. Sci. 0. 48* 0.51* 0. 6 6 * 1.00

* S i g n i f i c a n t  b e y o n d the .05 l e v e l .

I n t e r c o r r e l a t i o n s  of the v a r i a b l e s  m e a s u r e d  by the 

EPPS are p r e s e n t e d  in Table 6. In c o m p a r i n g  this s in g l e  

m a t r i x  w i t h  the c o r r e l a t i o n  m a t r i x  p r e s e n t e d  in the EPPS 

revis ed test m a nu a l , no s i g n i f i c a n t  d i f f e r e n c e  existed.

Since the c o r r e l a t i o n s  w e r e  qu ite  low, it s e e m e d  ob vi o us  that 

the v a r i a b l e s  b e i n g  m e a s u r e d  w e r e  r e l a t i v e l y  i n d e p e nd e n t .



T A B L E  6

I N T E R C O R R E L A T I O N S  O F T H E  V A R I A B L E S  M E A S U R E D  BY T H E  EPPS

2
de f

3
ord

4
e xh

5
aut

6 7 
af f int

8
sue

9
d o m

10 
ab a

11
nur

12
chg

13
end

14
het

15
agg

1.. ach -, 06 . 02 .07 , 09 — .41* — .12 - . 16 . 30* -, 27* - . 4 5 * - . 0 8 , 15 -. 08 . 13

2 .. de f . 24* -. 14 - . 2 6 * .06 .07 -.07 -, 15 .08 - . 0 1 - .02 . 04 - . 2 7 * - .23*

3„ o rd - .1 3 - .1 3 - . 2 0 *  - , 0 3 -. 1 8 -, 07 .00 -, 18 - .1 4 . 37* . 29* -.16

4.. e xh . 14 - , 1 8  -, 04 -. 03 , 16 -, 20* -. 19 -.0 7 - .1 5 -. 01 :o3

5 aut -, 29* -, 24* - . 2 2 * , 14 -.19 -, 39* ,13 - , 01 . 06 , 26*

6 . a f f , 03 . 19 - , 30* , 18 .60* , 04 - . 33* -, 04 - . 3 1 *

7 . int -. 10 -, 11 - .0 2 . 11 ,03 - , 01 -, 23* -, 31*

8 . sue - , 26* . 06 , 33* - , 15 - . 3 7 * ,08 - .07

9 . d o m - . 3 4 * , 44* - , 18 . 01 -.07 , 26*

10 . ab a .27* , 12 - . 01 -, 25* - . 2 0 *

11 . nur - ,03 - . 31* - .0 3 - . 3 5 *

12, chg ,03 - , 06 - . 2 4 *

13 . end -, 32* - . 09

14 , he t , 16

15 , agg

-p-MD

S i g n i f i c a n t  at ,05 l e v e l  o r  behond,
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The c o r r e l a t i o n s  of ACT scores w i t h  EPPS s cor es are 

p r e s e n t e d  in Ta ble  7. No s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e 

l at io ns  wer e found in co l u m n  one, that is, the r e l a t i o n s h i p  

b e t w e e n  the p e r s o n a l i t y  v a r i a b l e s  and En g l i s h  scores , w h i c h  

s h o w e d  that they w e r e  u n r e l a t e d .  The c o r r e l a t i o n s  b e t w e e n  

p e r f o r m a n c e  in M a t h e m a t i c s  and p e r s o n a l i t y  v a r i a b l e s  w er e  

q u i t e  low. Onl y two c o r r e l a t i o n s - - t h o s e  of D e f e r e n c e  and 

D o m i n a n c e - - w e r e  s i g n i f i c a n t .  Perha ps,  it c ou l d  be e x p e c t e d  

to find a n e g a t i v e  c o r r e l a t i o n  w i th  De f er e n c e  (r = -.21) 

and a p o s i t i v e  c o r r e l a t i o n  w i t h  Do mi n a nc e  (r = .20) since 

the D o m i na n c e nee d s u g g e s t e d  a r g u m e n t a t i o n  for one 's  p o i n t  

of v i e w  and the D e f e r e n c e  ne e d of a c c e p t i n g  s u g g e s t i o n s  from 

other s, to f o ll o w  i n s t r u c t i o n s ,  and do wh at  w a s  exp ec te d.

The c o r r e l a t i o n s  of Social S tu die s w i t h  the ne e d  

c a t e g o r i e s  also y i e l d e d  two s i g n i f i c a n t  r e l a t i o n s h i p s ,  that 

is, a p o s i t i v e  c o r r e l a t i o n  (r = .25) w i t h  A c h i e v e m e n t  and 

a n e g a t i v e  c o r r e l a t i o n  (r = -.27) w i t h  Aba sem en t, This 

s u g g e s t e d  that tho se  n e ed s  a s s o c i a t e d  w i t h  S oc i a l S t udi es  

i n v o l v e d  the a b i l i t i e s  of w o r k i n g  w i t h  pe o p l e  and groups, 

also, the s u c c e s s f u l  a c c o m p l i s h m e n t  of tasks w h i c h  re qu i r e  

s ki l l  and effort.

Th re e  s i g n i f i c a n t  c o r r e l a t i o n s  w e r e  found w h e n  c o r 

r e l a t i n g  N a t u r a l  Sc i e n c e  ACT scores w i t h  the EPPS va r i a b l e s .  

It w a s  i n t e r e s t i n g  to n o t e  that two of the s i g n i f i c a n t  r e l a 

t i o n s h i p s  b e t w e e n  these v a r i a b l e s  we r e the same as for the 

r e l a t i o n s h i p s  found w i t h  So c ia l  Studies. One a d d i t i o n a l
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T A B L E  7

CO RRE L A TI O N S OF ACT SCORES WITH  EPPS SCORES

EPPS A C T

V ar ia bl e English M a t h . Soc. St. N. Sci.

ach 0.07 0. 19 0.25* 0.22*

de f -0.12 -0 , 2 1 * -0. 17 -0.15

ord -0.14 -0-13 -0.18 -0.14

exh 0.05 0.13 0. 05 0.11

aut 0.08 0.15 0.18 0.16

aff 0. 08 -0.16 -0.12 -0.11

int -0.08 -0. 11 -0.04 -0.09

sue 0.07 -0.04 -0.05 -0.13

dom -0,08 0.20* 0.19 0.18

aba -0.16 -0,19 -0 .2 7 * - 0. 26*

nur 0.01 -0 .11 -0.14 -0.15

chg 0.09 -0.05 0.01 0.03

end -0.07 -0.05 -0.02 -0.02

het 0.17 0.17 0.14 0.20*

agg -0.02 0.09 0. 11 0.09

* S ign if ic ant  at .05 level or beyond.
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p os i t i v e  r e l a t i o n s h i p ,  r = .20, was ob t ai n e d  wi t h the v a r i 

able, h e t e r o s e x u a l i t y .  This co r r e l a t i o n  cannot be ad e q u a t e l y  

in te r p r e t e d ,  yet it could p o s s i b l y  be expected.

D i s c u s s i o n  of Find ing s and C o n c l u s i o n s

The findi ng s of this study r ev ea le d that of the four 

s u b - t e s t s  of the ACT b at t e r y ,  only three of the sub- te st s  

c o r r e l a t e d  w it h  a re s p e c t i v e  EPPS p e r s o n a l i t y  variable.

The fourth sub -te st , English, was not found to have a s i g n i 

ficant r e l a t i o n s h i p  w it h  any of the fifteen p e r s o n a l i t y  

va ria b l es .  The data  also r ev eal ed  that five of the f i fte en  

p e r s o n a l i t y  v a r i a b l e s  of the EPPS were s i g n i f i c a n t l y  relate d  

to the ACT su b-t est s.  They were A c hi e v em e n t,  Def ere nc e,  

Do mi n an c e , A ba se m e n t ,  and He t er o s e x u a l i t y .

R e s e a r c h  has i n d i c a t e d  that academic a c h i e v e m e n t  may 

best  be p r e d i c t e d  by p e r f o r m a n c e s  on tests w h i c h  m e a s u r e  

a c h i e v em en t . Th ere  has b e e n  a de ar t h of re s e ar ch  r el a t in g  

a c h i e v e m e n t  w i t h  p e r s o n a l i t y  va r i ab l e s w h i c h  are non- 

i n t e l l e c t i v e  m e a s u r e s  that reflect p e r s o n a l i t y  traits and 

are i n d e p e nd e n t d i m e n s i o n s  of talent. The resul ts of this 

study p r o v i d e d  a d d i t i o n a l  e vi d e n c e  that c e rt a i n  p e r s o n a l i t y  

traits w e r e  re la te d to ac a d e m i c  ac hi ev eme nt . The results 

c o n c u r r e d  wi t h  the r e s e a r c h  by Fishm an  (1960), Lang (1962), 

and H i m e l s t e i n  (1965) who w er e s u p p or t ed  by T he l a n  and Harris 

(1968) w h e n  they h y p o t h e s i z e d  that w hi l e  ac a d e m i c  a c h i e v e 

ment test p e r f o r m a n c e  is an accur at e n r e d i c t o r  of ac a d e m i c
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s uc ce ss , other factors suc h as p e r s o n a l i t y  traits must hav e  

an e ff ect  on its p r e d i c t o r  value. The findings also tended  

to c o r r o b o r a t e  in part the re s u lt s  of L u n n e b o r g  and L u n n e b o r g  

(1966) w h e r e  they found a c a d e m i c  a c h i e v e m e n t  a s s o c i a t e d  w i t h  

hig h need for Ac h i e v e m e n t  and low n e e d  for Abaseme nt.

The data did not pe rm i t a m e a n i n g f u l  ini e r p  re i, a L ion 

w i t h  the given c o m p l i c a t e d  r e l a t i o n s h i p s  b e t w e e n  a c h i e v e m e n t  

m e a s u r e s  and the p e r s o n a l i t y  va ri a bl es .  An ex t r em e i n t e r 

p r e t a t i o n  could not be made since it is almost  i m p o s s i b l e  to 

ma ke  i n t e r p r e t a t i o n s  d ir e c t l y  from a table of c o r r e l a t i o n s  

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

sures and p e r s o n a l i t y  m e a s u r e s  may or may not si m p ly  i nv o l ve  

a common rel at io ns h i p.  F u r t h e r m o r e ,  since only se ve n s t a t i s 

t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n s  we r e o b t a i n e d  from 60 c o r r e 

lations, this could have b e e n  a chance o c c u r r e n c e  in v i e w  of 

the r e l a t i v e l y  low values. The a ns w e r may  be found in a f a c 

tor an al y s is  of the scores.

Since the r e l a t i o n s h i p s  am o ng  the v a r i a b l e s  wer e  

complex, and since a small n u m b e r  of the p e r s o n a l i t y  v a r i 

ables were  related to a c h i e v e m e n t  v a r i ab l e s,  a simple e x a m i 

n a t i o n  of the tables for the a p p e a r a n c e  of s i g n i f i c a n t  c o r r e 

lation s b e t w e e n  these v a r i a b l e s  was  not adequate. It was 

p os s i bl e ,  howe ve r, that in s o f a r  as the c h a r a c t e r i s t i c s  m e a 

su red  wer e concern ed , the a c h i e v e m e n t  of s kil ls  and co nc e pt s  

in a c a d e m i c  fields i n f l u e n c e d  the ma nn er  in w h i c h  the items 

in the p e r s o n a l i t y  sc h e d u l e  w e r e  r e s p o n d e d  to.
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In c o n c l u s i o n  it may be said that a l t h o u g h  the p e r 

so na l i t y  v a r i a b l e s  i n c l u d e d  in this study failed to cl ar if y  

the na tu r e  of nee ds  m e a s u r e d  by the E P P S , they did sugges t 

a nu m b e r  of p e r s o n a l  t e n d e n c i e s  w h i c h  pe r ha p s  i n f l u e n c e d  

the e f f e c t i v e n e s s  of p e r f o r m a n c e  on the A C T . Co n ve r s el y,  

a bi l i ti e s  to p e r f o r m  on the ACT may have ef f e ct e d  p e r f o r 

ma nce  on the EPPS.



C H A P T E R  V

SUMMARY, C O N C L U S I O N S  AND R E C O M M E N D A T I O N S

S um m a ry

Testing, m e a s u r i n g  and e v a l u a t i n g  h u m a n  gr ow th  and 

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

to m e a s u r e  a c ad e m i c  p r o g r e s s  has ma n y i m p l i c a t i o n s  in any 

type of a c a d e m i c  program. W h e n  those in the field of e d u 

ca t i o n  a t te m p t to m e a s u r e  l e a r ni n g , they do so by the s e l e c 

tio n or c o n s t r u c t i o n  of v a l i d  and r e l i a b l e  i n s t r u m e n t s  d e 

s i g n e d  to a p p r a i s e  s p e c i f i c  ar ea s  of a c a d e m i c  a ch i e v e m e n t .

The su rv ey  of the l i t e r a t u r e  r e v e a l e d  some su p po rt  

a mo n g  r e s e a r c h e r s  c o n c e r n i n g  the r e l a t i o n s h i p s  am on g p e r s o n 

al it y  v a r i a b l e s  and a c a d e m i c  a c h i e v e m e n t .  It s u g g e s t e d  the 

ne ed  for a d d i t i o n a l  r e s e a r c h  to d e t e r m i n e  w h e t h e r  there we r e  

d e f i n i t e  p e r s o n a l i t y  v a r i a b l e s  that h av e a h i g h e r  c o r r e l a t i o n  

w i t h  a ca de m i c  a c h i e v e m e n t  than ot h er  p e r s o n a l i t y  v a r i ab l e s.

The p r o b l e m  of this stu dy  was to d e t e r m i n e  the r e l a 

t io n s h i p s  b e t w e e n  a c h i e v e m e n t  v a r i a b l e s  as m e a s u r e d  by the 

A m e r i c a n  Co ll eg e Test b a t t e r y  and p e r s o n a l i t y  v a r i a b l e s  as 

m e a s u r e d  by the Ed wa rds  P e r s o n a l  Pre fe re nce  S c h è d u l e . The

55
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E dw ar ds  Pe rs o na l  Pre ference S chedule was a dm i n i s t e r e d  to 384 

co lle ge  seniors c u rr e n t l y  en r o l l e d  at N o r t h e a s t e r n  State 

College, Ta hl eq ua h , Ok lahoma; Centr al State College, Edmond, 

Ok la ho ma;  S o u t h w e s t e r n  State College, W e a t he r fo rd ,  Oklahoma; 

and So u t h e a s t e r n  State College, Durant, Oklahoma. A m e r i c a n  

Co ll e g e  Test scores were o bt a i ne d from the reg is t ra r ' s office 

of each r e sp ec t i v e  school. The su b jec ts se l ec t e d d es i g na t e d  

one of the three fo l lo w i ng  ma jo r  fields : E d u c at i o n Fields;

Bus ine ss , Po li t i c a l ,  and P e r s u a s i v e  Fields; and Scientif ic  

Fields. They wer e g r oup ed as male and female for the co m bi ne d 

four colleges.

There is a l im it e d amount of r e s e a r c h  in d ic a t i n g  r e 

l a t i o n s h i p s  among ACT p e r f o r m a n c e  (English, M a th e m a t i c s ,

S oci al  Studies, and Na tu r al  Science) and p e r s o n a l i t y  v a r i 

ables. The re fo re,  the p u r p o s e  of this study was to pr ov i d e  

a d d i t i o n a l  ev i de n c e  r e g a r d i n g  the r e l a t i o n s h i p s  b e t w e e n  a c a 

dem ic a c h i e ve m e nt  and p e r s o n a l i t y  variabl es.

The p o p u l a t i o n  was c o m p ri s e d of 384 g r a d u at i n g s e

niors, 235 males and 149 females, who w er e  c u rr e n t l y  e nr ol le d  

in four m a j o r  state colleges. The areas of c o nc e n t r a t i o n  

w e r e  ra n dom ly  se l ec t e d from the nine ma j o r v o c a t i o n a l  g r o u p 

ings as d e s i g n a t e d  by the Student P r of i l e  Section of the ACT 

battery. The EPPS was a d m i n i s t e r e d  to the rand om ly se l ec ted  

su bj e ct s  and ACT su b - te s t  scores and other p e r t i n e n t  i n f o r 

m a t i o n  we r e  o bt a i ne d  from the c o lle ge  records.
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An i n t e r c o r r e l a t i o n  m a t r i x  was d e v e lo p e d for each of 

the r e s p e c t i v e  v a r i a b l e s  on the ACT b a t t e r y  and the EPPS 

v a r i a b l e s ,  for males and females, in each col le ge  and each 

field of study. To e x p l o r e  the degree of r e l a t i o n s h i p  among 

the four ACT a c h i e v e m e n t  s u b - te s t  scores and the fi f t ee n  EPPS 

p e r s o n a l i t y  va r i a b l e s ,  a c o r r e l a t i o n  m a t r i x  was  f o r m ul a te d  

c o m b i n i n g  m a l e s and females, all colleg es and all fields of 

s t u d y .

W h e n  i n v e s t i g a t i n g  thes e r e l a t i o n s h i p s  as d e t e r m i n e d  

by p e r f o r m a n c e s  on the AC T b a t t e r y  and the E P P S , s i g n i f i c a n t  

c o r r e l a t i o n s  we r e  found in s e v e n an a ly s e s at the .20 level.

The fi nd in g s of this stu d y  i n d i c a t e  that of the four s u b 

tests of the ACT b a t t e r y ,  on ly  three c o r r e l a t e d  wi t h  any 

p e r s o n a l i t y  v a r i ab l e . These w e r e  M a t h e m a t i c s ,  Social Studies, 

and N a t u r a l  Science. The fo ur th  sub-test, English, was  not 

found to h ave  a s i g n i f i c a n t  r e l a t i o n s h i p s  to any of the f i f 

teen p e r s o n a l i t y  va ri ab l es .  The data r e v e al e d  that five of 

the 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  of the EPPS w e r e  s i g n i f i 

cantly r e l at e d  to the ACT su b -t est s.  Th ey w e re  Ac h i e v e m e n t ,  

D e f e r e nc e,  D o m i n a n c e ,  A b a s e m e n t ,  and H e t e r o s e x u a l i t y .

C o n c l u s i o n s  and R e c o m m e n d a t i o n s

The r e l a t i o n s h i p s  b e t w e e n  a c h i e v e m e n t  m e a s u r e s  and 

p e r s o n a l i t y  v a r i a b l e s  w e re  so c o m pl e x  that the data did not 

perm it a m e a n i n g f u l  i n t e r p r e t a t i o n ,  b e c a u s e  s i g n i f i c a n t  c o r 

r e l a t i on s b e t w e e n  a c h i e v e m e n t  m e a su r es  and p e r s o n a l i t y
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v a r i ab l es  did not n e c e s s a r i l y  involve a co mm on  r e l a t io n s h ip .  

Only seven of the sixty c o r r e l a t i o n s  were found to be s t a 

t i s t ic a ll y  s i g n if i c an t .  W h a t e v e r  the a ca d e m i c  a c h i e v e m e n t  

test me a sur es,  it was de si g n e d  to me as u r e not i n t e l l i g e n c e  

but k no wl ed ge:  a c a d e m i c  skills and e x p e r i e n c e s  de ri v e d from

ex po s ur e  to an a c a d e m i c  setting. D e p e n d i n g  on w h i c h  a c a 

demic area of e x p e r i e n c e  was sele ct ed , p e r s o n a l i t y  items were 

pe rc e i v e d  d i f f e r e n t l y  b e c a u s e  of the skills and c on ce p t s  

learne d in that p a r t i c u l a r  field. P e r s o n a l i t y  v a r i a b l e s  

in cl u de d  in this study s u g g e s t e d  a nu m b e r  of p e r s o n a l  t e n 

denc ies  or needs w h i c h  could in f lu e n c e  the e f f e c t i v e n e s s  of 

p e r f o r m a n c e  on the ACT ba t te r y ,  and a b i l it i es  to p e r f o r m  on 

the ACT may have af fe c t e d  p e r f o r m a n c e  on the E P P S .

I n t u it i v el y ,  it is st r o n g l y  s u s p ec t ed  that p e r s o n a 

lity c o m p o s i t i o n  is am i m p o r ta n t  factor to co lle ge  success. 

Why then, has e m p i r i c a l  d e m o n s t r a t i o n  of this b e l i e f  be e n  

el us i v e?  In the l i t e r a t u r e  there is a de ar t h  of re s ea r c h  

r e g a r d i n g  the r e l a t i o n s h i p s  of a c ad e m i c  a c h i e v e m e n t  and 

p e r s o n a l i t y  traits. Yet, there is a nee d for more co m p l e x  

s t a t i s t i c a l  designs, such as m u l t i v a r i a t e  an al y se s ,  w h i c h  

wo u l d  al low  for a more d e t a i l e d  s t a t i s t i c a l  anal ys is . Such 

designs could a s c e r t a i n  co mmo n facto rs of each test and i m 

porta nt r e l a t i o n s h i p s  not i d e n t i f i e d  in s i mp l e  r el a t io ns h ip s .  

Also, an in c r e a s e  in nu mb e r  of o b s e r v a t i o n s  w o u l d  pe r m it  

co mpa r i so n s  amo ng  v a r i o u s  co l le g e s as to g e o g r a p h i c a l  l o c a 

tion, sever al fields of study, and b e t w e e n  sex.
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8 14 21 18 16 15 10 16 17 15 12 18 03 16 16 11 08 03 25 21
9 17 18 26 25 12 20 10 16 11 16 26 09 08 16 22 13 11 14 06

10 14 24 31 27 13 10 17 13 15 17 07 17 25 10 11 14 17 10 17
11 16 15 22 22 23 14 07 18 11 17 20 08 18 12 10 12 11 19 12
12 20 23 19 24 13 12 07 16 06 22 14 15 08 13 22 22 10 27 03
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18 25 12 17 18 20 07 10 09 09 18 26 16 12 07 11 13 21 27 03
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13 17 12 19 22 21 12 17 16 14 12 12 06 22 09 04 14 14 22 15
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15 25 27 31 28 18 11 10 12 21 13 20 04 24 10 08 17 17 13 12
16 11 22 23 20 08 07 04 08 14 15 15 12 22 13 15 16 15 26 20
17 17 21 20 22 18 11 07 15 14 13 18 04 24 10 09 14 13 18 22
18 22 21 29 27 14 17 09 16 11 18 26 07 16 11 06 24 17 11 08
19 19 23 23 18 13 08 06 15 18 11 16 13 16 18 15 14 12 22 13
20 15 18 25 22 18 10 13 10 12 10 18 13 24 22 09 10 18 11 12
21 19 15 22 28 23 08 14 19 18 10 12 06 26 03 07 19 20 09 16
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4 18 22 13 20 18 09 17 17 15 13 26 11 10 12 11 18 21 09 03
5 25 18 27 25 09 07 10 15 08 19 19 18 19 12 24 09 06 19 17
6 19 20 22 21 18 07 11 15 09 13 19 18 05 22 17 17 07 19 12
7 31 25 19 26 06 09 10 11 07 22 15 15 03 15 22 15 20 28 12
8 19 19 20 18 12 13 09 13 09 22 22 06 09 20 15 21 17 16 06
9 19 14 22 15 21 14 14 13 10 12 18 07 25 10 12 12 23 10 09

10 19 15 21 14 22 11 14 17 10 14 15 11 23 05 09 18 15 18 18
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5 23 21 25 28 15 05 09 13 17 15 21 05 13 16 14 19 16 19 13
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14 20 25 25 30 17 10 13 15 14 12 10 07 16 18 13 15 19 13 17
15 16 14 06 13 11 13 06 19 14 11 13 08 19 13 20 16 17 13 16
16 22 26 28 27 20 08 05 17 09 12 17 12 20 05 13 17 14 27 15
17 16 14 23 18 15 10 08 13 09 16 18 12 20 17 18 13 14 15 12
18 16 22 23 23 17 15 15 17 09 13 18 02 20 16 08 14 16 16 12
19 17 16 19 14 13 13 07 18 18 13 05 12 20 18 11 15 14 21 12
20 19 18 23 22 18 06 09 16 22 14 18 06 16 12 10 23 25 10 05
21 12 19 16 15 15 12 12 14 15 15 19 09 14 19 13 14 15 11 15
22 15 25 24 18 16 07 08 16 13 10 07 20 14 21 23 06 09 24 15
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5 14 15 16 15 08 13 10 14 08 22 17 12 09 18 21 15 11 28 04
6 12 16 18 16 16 17 09 13 11 12 25 09 16 13 12 23 13 07 15
7 12 15 09 14 12 16 16 11 13 16 16 13 15 15 09 15 16 13 15
8 11 17 22 15 13 10 15 13 20 10 09 11 12 15 18 22 12 16 16
9 24 20 31 28 24 11 05 24 11 05 26 09 14 04 04 18 17 21 13
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12 22 19 22 22 15 19 10 15 14 16 11 13 17 14 14 10 12 13 17
13 18 14 21 23 11 11 14 13 15 13 19 02 22 09 11 18 12 18 18
14 19 21 11 18 17 14 14 12 12 11 13 07 13 18 15 21 22 04 11
15 19 27 22 28 19 12 11 11 18 10 17 06 22 14 16 14 08 16 13
16 21 22 25 26 17 17 14 12 04 14 07 15 18 06 21 11 17 27 10
17 16 19 22 18 17 16 06 15 13 11 18 09 23 10 10 18 15 12 18
18 19 24 18 20 15 10 09 12 09 18 14 23 14 12 20 08 04 23 19
19 15 18 19 19 14 11 10 13 14 16 20 13 13 17 13 14 19 15 12
20 10 17 21 21 20 09 12 17 13 14 14 13 15 15 13 12 17 14 13
21 19 24 25 22 20 11 11 14 18 14 14 14 15 10 15 15 14 14 11
22 17 22 11 17 16 12 13 16 18 16 11 07 14 02 11 08 18 27 21
23 10 18 12 25 19 16 10 14 15 15 14 08 10 23 15 21 14 03 11
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2 18 13 18 19 14 12 06 07 13 21 14 12 12 15 23 25 11 13 10
3 22 11 23 15 19 07 17 17 14 08 18 15 11 15 12 18 17 13 09
4 24 16 22 26 10 12 06 15 15 19 22 11 10 16 15 25 08 16 08
5 11 05 07 10 15 13 10 13 13 17 19 09 11 15 13 18 18 14 11
6 19 14 17 23 12 15 18 12 07 20 16 08 06 11 18 26 19 07 14
7 23 16 20 17 16 15 21 19 09 09 23 06 15 15 08 12 25 01 07
8 23 21 17 17 16 10 06 10 12 21 17 15 09 13 21 23 10 23 06
9 18 23 15 10 09 12 19 17 05 17 25 11 23 18 21 10 09 08 10

10 20 26 20 15 13 12 08 13 10 16 19 11 18 12 15 26 12 14 11
11 18 10 21 19 14 13 13 16 10 20 16 15 11 12 19 19 11 12 09
12 19 25 10 12 14 10 05 18 10 21 17 17 15 19 19 ■■6 02 08 19
13 23 18 25 23 19 10 13 20 05 10 24 08 18 11 19 ;.5 18 09 11
14 25 17 19 16 14 12 13 09 08 18 21 21 09 22 15 21 14 03 10
15 19 25 10 12 18 12 13 11 13 13 10 22 05 14 16 15 17 15 16
16 17 15 18 17 12 16 16 09 12 22 15 11 07 13 23 14 16 13 11
17 14 03 19 14 15 16 14 09 11 18 19 18 12 08 14 15 12 13 15
18 27 27 24 24 09 10 13 12 14 21 12 14 10 12 20 24 08 14 17
19 12 17 15 21 19 17 09 13 17 13 18 07 15 15 12 20 14 12 08
20 16 13 16 21 15 11 13 12 12 10 11 16 09 21 13 23 17 15 12
21 21 18 17 23 12 12 09 15 17 16 09 07 23 14 14 15 18 10 10
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4 12 16 05 17 14 15 17 10 12 12 12 12 15 16 09 13 07 20 17
5 20 23 24 27 10 12 17 15 10 16 16 14 20 05 13 16 17 17 12
6 17 19 19 20 13 14 07 18 05 20 12 09 22 19 20 12 15 10 14
7 19 19 21 28 11 09 02 09 13 19 20 16 14 11 16 23 14 27 16
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12 19 25 19 20 18 12 19 14 16 08 06 02 16 05 08 21 26 26 13
13 16 20 19 18 13 12 14 12 15 20 18 10 26 15 11 05 13 08 17
14 21 09 17 19 14 17 16 11 12 12 11 11 08 14 09 21 22 17 15
15 18 24 07 19 21 17 13 16 14 12 16 02 12 18 10 14 20 10 14
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3 20 17 10 19 16 14 13 12 06 19 21 13 08 17 18 16 14 20 03
4 14 15 12 09 08 18 11 14 04 22 17 16 11 20 22 21 07 09 10
5 20 16 18 14 08 16 11 20 15 14 19 15 05 14 15 28 19 02 10
6 14 10 13 14 13 12 12 21 16 18 12 12 15 13 13 14 14 12 13
7 15 06 11 15 14 18 09 17 10 15 14 13 05 18 14 13 17 23 14
8 21 19 22 21 08 08 09 19 14 19 22 13 21 12 12 17 06 19 1 0
9 16 14 17 14 13 11 04 13 12 16 22 08 08 23 18 19 16 10 17
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4 21 25 20 21 11 10 02 21 12 16 10 14 20 07 12 22 09 21 23
5 25 26 28 29 21 08 07 16 20 15 14 09 04 12 12 19 12 26 14
6 17 20 12 19 17 11 12 20 13 13 09 12 23 07 13 17 08 22 14
7 18 19 22 18 17 14 23 14 12 08 15 03 11 15 13 20 23 21 01
8 22 25 25 29 11 14 21 09 14 13 12 07 11 24 15 17 17 14 08
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5 21 26 17 14 18 08 06 21 16 11 22 09 13 15 15 21 13 18 04
6 19 15 20 18 03 11 11 22 14 16 12 14 11 19 16 20 07 20 14
7 19 25 20 19 14 12 19 10 08 10 15 09 13 09 12 17 24 16 22
8 20 22 19 10 13 15 12 09 15 08 24 15 14 18 11 17 16 15 08
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S O U T H W E S T E R N  STATE COLLEGE, W E A T H E R F O R D  - C O LL E G E  IV

SC IE N CE  - MALE  N=16

ACT E P P S

CO
■H

00
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XI
C-l
COs

■u
C/l

o
o

•H
O
CO

z

X:
u
cfl

4-1
01

T)

T3
)-c
O

x :
X
ni

•U
3
CTl

44
44
Cfl

44
c

-rl

u
3
m

6
o

T1

cfl
X
cfl

>4
3
cfl

00
X
cl

T)
3
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44
(U
(fl

00
00
cfl

1 22 23 28 27 18 18 11 12 19 17 12 03 07 19 14 20 19 12 09
2 20 18 19 17 18 14 10 16 18 12 02 08 18 15 07 16 12 26 17
3 20 23 20 21 09 14 04 19 07 20 17 13 18 10 14 14 05 25 21
4 16 25 23 25 14 13 13 13 04 10 20 06 20 11 05 20 25 27 07
5 20 23 14 22 13 08 17 14 13 11 11 13 11 12 10 16 22 27 11
6 17 25 19 27 12 06 15 15 17 14 18 11 13 15 11 16 15 25 07
7 26 28 26 25 13 11 09 17 26 19 04 08 13 09 09 18 14 24 16
8 26 21 20 27 21 14 06 13 13 15 10 15 14 14 10 11 06 25 14
9 21 18 17 27 14 15 11 12 07 16 13 14 16 13 12 14 14 26 13

10 17 17 14 12 15 05 26 15 08 12 12 13 10 17 10 08 21 22 16
11 19 29 25 26 18 11 15 14 12 16 08 10 18 08 08 21 17 21 12
12 22 25 21 28 14 12 05 15 11 13 16 14 06 14 18 19 08 26 19
13 21 27 22 22 18 06 07 22 17 16 08 11 26 13 06 10 14 21 15
14 22 27 18 20 18 13 25 15 16 17 11 04 19 13 12 07 20 09 11
15 17 23 16 27 08 16 11 10 11 16 25 04 12 20 22 17 15 21 01
16 17 18 15 19 19 08 10 08 12 09 11 07 14 18 15 20 19 24 17
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S O U T H W E S T E R N  STATE COLLEGE, W E A T H E R F O R D  - CO L L E G E  IV

SC IE N CE  - FE MA L E N=8

ACT E P P S

tn cm -H
•H • U

rC c/3
OO 4J u x: tw to X. U M-) j-i U E to i-i t>0 13 4-1 ODc tfl o • u OJ M X 44 c 3 o XI 3 X c tu ODw s on to T3 o tu Cfl Cfl •H tn t3 to C Ü (U X I to

I 26 25 28 24 23 14 20 15 1 0 16 22 11 12 03 14 18 16 11 05
Ù z  / / / X z X z XU x o XU Z X Z J XX z z X J z u x o u o X X uo
3 26 27 22 26 19 07 06 21 15 14 10 16 13 18 14 12 07 20 17
4 21 09 19 21 07 13 13 17 11 09 14 12 13 13 13 23 22 15 15
5 25 27 25 26 13 07 11 20 18 12 05 22 21 03 10 17 12 22 17
6 15 15 08 14 06 14 08 10 11 25 20 09 09 15 27 16 10 19 11
7 20 19 18 23 13 11 21 14 15 15 15 10 09 12 15 23 13 07 15
8 18 19 18 22 17 14 18 16 08 10 17 09 18 22 15 17 22 00 07


