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Summ ary

The  purpose of the p resen t  study is to evaluate the p r e ­

d ic t ive  va l id i ty  of  the A C T  a s s e ssm en t - - th e  A C T  tests  and the 

non -academ ic  ach ievem en t  sca les  of the Student P r o f i l e  Section.

A t  35 d i v e r s e  institutions, students who had completed  the A C T  

battery  p r io r  to c o l l e g e  adm iss ion  w e r e  surveyed  fo r  the ir  a c a ­

dem ic  and non-academ ic  accom pl ishm ents  during their  f reshman 

y ea r .  C r i t e r i a  included co l le ge  g rades ,  twe lve  sca les  designed 

to m easu re  notable  e x t r a - c l a s s r o o m  accom p l ishm ent  in co l lege ,  

and one scale  to a ssess  recogn i t ion  f o r  academ ic  accompl ishment .  

P r e d i c t o r s  included s co res  on A C T  tests, high school grades ,  

and the six sca les  measur ing  non -academ ic  accom p l ishment  in 

high school.  The results ,  which support our e a r l i e r  f indings,  

indicate that non -academ ic  accom p l ishment  can be assessed  

with  m odera te  r e l iab i l i t y ,  that both academ ic  and non-academ ic  

accom p l ishm en t  can be p red ic ted  to a useful d eg re e ,  and that 

non-academ ic  accom p l ishm en t  is l a r g e l y  independent of academic  

potentia l and ach ievement.





P re d ic t in g  Student A ccom p l ish m en t  in C o l l e ge  f r o m  the A C T  A s s e s s m e n t  

James M. R ichards ,  Jr. and Sandra W. Lutz

In the in teres t  o f  human and soc ia l  values,  educational 

insti tutions should be concerned  w ith  f inding students who w i l l  

do outstanding things outside the c l a s s ro o m  and in la te r  l i f e  as 

w e l l  as students who have the abil ity  to get sa t is fac tory  g rades .

If  w e  a re  to find such students, we  need a better  r e c o rd  of 

students'  com petenc ies  and ach ievem ent  during the high school  

y e a r s .  Further ,  we  should cons ider  such m easures  important  

in the ir  own r ight rather  than weak  supplementary  m easures  

to r em ed y  the sl ight de fec ts  of conventional  aptitude and a c h ie v e ­

ment  tests .

The  Student P r o f i l e  Section was  added to the A C T  battery  

in the fa l l  o f  19&5 to f i l l  this need in part.  It is a short 

b iog raph ica l  inventory  containing the kind of in format ion  often 

requested  in co l l e ge  application blanks. H ow eve r ,  it  co l l e c ts  

and repo r ts  this in fo rmat ion  in a m o r e  sys tem at ic  fashion than 

do s im i la r  institutional f o rm s .  Spec i f i ca l ly ,  it  g ives  the student 

the opportunity  to te l l  the p ro spec t i v e  c o l l e g es  about his a s p i r a ­

tions, goals ,  antic ipated personne l  needs (such as housing and 

f inancia l  aid),  and n o n -c la s s ro o m  ach ievements .

The purpose of the p resen t  study is to evaluate  the p red ic t iv e  

va l id i ty  o f  the A C T  A s s e s s m e n t - - th e  A C T  tests  and the non-aca-



dem ic  ach ievement  sca les  of  the Student P r o f i l e  Section.  The  

A C T  tests have been va l idated  many t imes  (A m e r i c a n  C o l l e g e  

Tes t ing  P r o g r a m ,  1965, 1966; Munday, in p r e s s )  and the va l id i ty

of  s im i la r  non-academ ic  accom p l ishm ent  sca les  has been studied 

(R ichards,  Holland, & Lutz , 1966b). The presen t  study is the 

f i rs t ,  however ,  to assess  s imultaneously  the p red ic t i v e  va l id i ty  

of m easu res  of academic  and non-academ ic  accom p l ishm en t  obtained 

as part  o f  a co l l e ge  adm iss ions  testing p ro g ram .  Thus it is a 

r ep l ica t ion  and extension,  in a d i v e r s e  group of two- and four-  

y ea r  co l l e g es ,  o f  our prev ious  r e s ea r ch  on the re la t ionsh ips  

among non-academ ic  accompl ishment ,  academic  potential,  and 

academ ic  accom p l ishment  (Holland, 1961; Holland & Ast in ,  1962; 

Holland & N icho ls ,  1964; Holland & R ichards ,  1965,1966; R ichards  

et al. , 1966a, 1966b).

Method

P r e d i c t o r s

The p red ic t iv e  v a r iab les  included the fo l low ing  m easu res :

A C T  Tes ts .  The test battery,  a c o l l e g e  admiss ions  test 

adm in is te red  nationally, y ie lds  the fo l low ing  subtest s co res :

English,  ' mathemat ics ,  soc ia l  studies and natural sc ience.  Each 

score  is converted  to a common scale  with a mean of a p p ro x i ­

m ate ly  20 and a standard deviat ion of about 5 fo r  co l lege-bound  

high school seniors .  The r e l i a b i l i t i e s  of  the A C T  tests  (A m e r i c a n



C o l l e g e  Tes t ing  P ro g r a m ,  1965), the high c o r re la t ion s  between 

the A C T  battery  and other s im i la r  m ea su res  (Ee l ls ,  1962), and

the s im i la r  re la t ionsh ip  of the A C T  battery  and of s im i la r  m easures

to c o l l e g e  grades (Munday, 1965) al l  indicate that the A C T  battery  

is a typ ica l  m easure  o f  academic  potential.  T h e r e f o r e ,  we would 

not expect  m arked ly  d i f fe ren t  resu lts  in the p resen t  study i f we  

had used some other academ ic  test or  test battery.

High School Grades.  A s  a regu la r  part  of the A C T  procedure ,

persons  taking the A C T  battery  r ep o r t  the grades  they have r e c e iv ed  

in high school courses  in four a reas :  English, mathemat ics ,  soc ia l  

studies, and natural sc ience.  R e sea r ch  by Davidsen (1963) indicates 

that, in a la r g e  sample, such s e l f - r e p o r t e d  grades  co r respond  c lose ly  

to the high school t ranscr ip ts .  A  r eana lys is  o f  Dav idsen 's  data 

y ie ld ed  a c o r re la t ion  of . 92 between s tudent-repor ted  and schoo l-  

r epo r ted  grades .  The m easu re  used in the presen t  study is the 

ov e ra l l  a v e ra ge  on a four -po in t  sca le  (A = 4, B = 3, e t c . ) of 

al l  g rades  repor ted .  In another  study by Hoyt (1963) the p red ic t i v e  

e f f i c iency  of a v e ra ge  s e l f - r e p o r t e d  grades  equaled the p red ic t iv e  

e f f i c i en cy  of  the student's rank in the high school c lass obtained 

f r o m  his transcr ipt .

N o n -A c a d e m ic  A ch ie v em en t  Scales .  A  check l is t  o f  e x t r a ­

cu r r i cu la r  accom p l ishm ent  was deve loped  to obtain scores  in the 

fo l low ing  a reas :  leadersh ip ,  music,  d rama and speech, art,  wr i t ing ,



and sc ience.  Each sca le  consis ted  of eight i tems ranging f r o m  

com mon and l e ss  important accom pl ishm ents  to r a r e r  and m ore  

important ones. F o r  example ,  sc ience  i tem s included such 

accompl ishments  as " p e r f o r m e d  an independent sc ien t i f ic  e x p e r ­

im en t"  o r  "won a p r i z e  or  award of any kind fo r  sc ien t i f ic  w o rk  

or  study. " In genera l ,  the accom pl ishments  invo lve  public action 

or  recognit ion ,  so that in p r inc ip le  the accom p l ishm ents  could 

be v e r i f i e d .  The score  on each sca le  is s imply  the number of 

accompl ishments  the student m arks  " Y e s ,  applies  to m e . "  Students 

with  high sco res  on one or  m o re  of these s imple  sca les  p r e s u m ­

ably have attained a high l e v e l  of accom pl ishment ,  which requ i re s  

com p lex  skil ls ,  l o n g - t e r m  pers is tence ,  or  o r ig ina l i ty .  These  

sca les  a re  d iscussed  in deta il  e l s ew h e re  (A m e r i c a n  C o l l e g e  

Tes t ing  P ro g r a m ,  1965; Holland & R ichards ,  1966).

C r i t e r i a  of A ch ie v em en t

The c r i t e r i o n  v a r iab les  included the fo l low ing  m easu res :

Co l le ge  Grades.  Each student repo r ted  his g rade  a ve ra ge  

fo r  his last c o l l e g e  t e r m  by checking one o f  the fo l low ing  a l t e rn a ­

t ives :  D or  low er ,  D+, C, C+, B, B+, A  or  A+.  S co res  f r o m  1 to 7 

w e r e  ass igned  to these a l te rna t ives  so that a high sco re  indicates 

high grades .  A ls o ,  as a check on the accuracy  with which students 

repo r ted  their  accompl ishments ,  the co l l e g es  w e r e  asked to r ep o r t  

the g rade  a v e ra ge  f o r  each student on a standard four-po in t  sca le



w h e r e  A  = 4. 00, B = 3. 00, C = 2. 00, D = 1. 00, and a fa i l ing  

g rade  = 0.00.

N o n - C la s s r o o m  A ch ie v em en t  R eco rd .  W e  used a check l is t  

o f  non -academ ic  accom pl ishm ents  to m ea su re  ach ievem ent  in the 

fo l low ing  a reas :  leadersh ip ,  soc ia l  part ic ipat ion ,  art,  soc ia l  s e rv i c e ,  

sc ience ,  business, humanit ies, r e l i g iou s  s e r v i c e ,  music,  wr i t ing ,  

soc ia l  sc ience,  and speech and drama.  W e  a lso deve loped  a 

s im p le  sca le  to de te rm ine  public recogn i t ion  fo r  academ ic  attainment 

in co l l e ge .  Each sca le  is,  in a sense,  a c r i t e r i o n  or  standard 

o f  accom p l ishm en t  in an im portant  a r ea  of  human endeavor .  A  

deta i led  account of the rat iona le ,  deve lopment ,  and stat is t ica l  

ch a ra c te r i s t i c s  of  these sca les  is p resen ted  e ls ew h e re  (R ichards  

et al. , 1966a, 1966b).

Each sca le  includes ten i tems,  except  the Recogn i t ion  fo r  

A c a d e m ic  A c co m p l ish m en t  Sca le  wh ich  has f i v e  i tem s.  In r e ­

sponding to the i tem s,  the student m arks  " y e s "  f o r  those a c c o m ­

pl ishments  wh ich he has ach ieved  during co l l e g e  and "n o "  f o r  those 

which he has not achieved.  The sco re  on each scale  is s imp ly  the 

number of  " y e s "  responses .

I tems range f r o m  common and l e s s  important accom pl ishments  

to r a r e  and m o r e  important  ones. F o r  example ,  leade rsh ip  a c c o m ­

pl ishments  included: e lec ted  to one o r  m o re  student o f f i c es ,  ac t ive  

m e m b e r  o f  four or  m o r e  student groups,  s e rv ed  on a student- 

faculty  com m it tee .  M us ic  accom pl ishm ents  included: composed  or



ar ranged  music  which was  public ly  p e r fo rm ed ,  public ly  p e r f o r m ed  

on two or  m o r e  music  instruments ,  attained a f i r s t  d iv is ion  rat ing  

in a state or  reg iona l  so lo  mus ic  contest. The  rem ain ing  sca les  

consisted  of  s im i la r  i tem s w ith  content appropr ia te  to the var ious  

a reas  o f  ach ievement .  In genera l ,  the accom p l ishm ents  invo lve  

public action or  recogn it ion ,  so that, in pr inc ip le ,  they could be 

v e r i f i e d  by compar ing  student s e l f - r e p o r t s  with public r e co rd s .

W e  assumed that the poss ib i l i t y  o f  v e r i f i c a t i o n  would l e s sen  student 

exaggerat ion .

The n o n -c la s s ro o m  ach ievem en t  sca les  w e r e  adm in is te red  as 

part  of a com prehens ive  fo l low -u p  of the Student P r o f i l e  Section.

W e  used a spec ia l  quest ionnaire ,  so that students could m ark  their  

answers  to quest ions d i r e c t l y  on the quest ionna ire  booklet.  The 

ent ire  booklet was  then run through an op t ica l -s can ner  scor ing  

m ach ine .^  The fo l low -up  quest ionna ire  e l i c i t ed  in fo rm at ion  about 

a co l l e ge  student's ach ievements ,  goals ,  sat is fact ions,  l i v ing  

c i rcum stances ,  and se l f - e va lua ted  change since enter ing  co l l ege .

The Sample

The Student P r o f i l e  Section fo l low -up  was  adm in is te red  in 

the spring of 1966 to students complet ing  their  f reshm an  y ea r  at 

th i r t y - f i v e  c o l l e g es .  Four teen  of  these c o l l e g es  w e r e  tw o -y e a r

^The layout of  these f o r m s  was  deve loped  and the scor ing  was 
p e r f o rm ed  by Nat ional  Computer  Systems,  Minneapol is ,  Minnesota .



co l l e g es ,  and twenty-one o f f e r ed  four y ea rs  of  undergraduate  

education. These  c o l l e g es  w e r e  chosen f r o m  institutions p a r t i c ­

ipating in A C T ' s  1966 C lass  P r o f i l e  R e s e a r c h  S e r v i c e  (A m e r i c a n  

C o l l e ge  T es t ing  P r o g r a m ,  1966). The par t icu la r  c o l l e g es  included 

a re  l i s t ed  in Tab le  1.

Tab le  1

C o l le ges  Included in the Sample

T w o - Y e a r  C o l le ges

F r e s n o  City Co l lege ,  Ca l i fo rn ia  
Hartne l l  C o l l e ge ,  Ca l i fo rn ia  
Santa Rosa  Junior Co l lege ,  

Ca l i fo rn ia  
O te ro  Junior C o l lege ,  Co lorado  
Thornton Co l lege ,  I l l ino is  
F o r t  Dodge Community  Co l lege ,  

Iowa
St. John's  Co l le ge ,  Kansas

Lake  M ich igan  Co l lege ,  M ich igan  
M a r y  H o lm es  Junior Co l lege ,  

M is s i s s ip p i  
M u r ra y  State A g r i c u l tu ra l  Co l lege ,  

Oklahoma 
Community  C o l le ge  of Phi ladelphia ,  

Pennsy lvan ia  
Pano la  Co l lege ,  T exas  
C o l l e ge  of E as te rn  Utah 
P o to m a c  State C o l lege ,  W e s t  Va.

F o u r - Y e a r  Co l le ges

La  S i e r r a  Co l lege ,  Ca l i fo rn ia  
I l l ino is  T ea ch e rs  C o l lege :

Chicago South 
I l l ino is  Co l lege  
U n ive r s i t y  of I l l ino is  
Centra l  C o l lege ,  Iowa 
W i l l i a m  Penn C o l le ge ,  Iowa 
W ich i ta  State U n ive rs i ty ,  Kansas 
Mount St. M a r y ' s  C o l lege ,  

M ary land  
M ich igan  T ech no log ica l  U n ive r s i t y  
Chadron State Co l lege ,  N eb raska  
New  M e x i c o  Highlands U n ive rs i t y

Bluffton C o l le ge ,  Ohio 
Langston U n ive rs i ty ,  Oklahoma 
Mount M a r ty  Col lege ,

South Dakota 
South Dakota School of  M ines  

and Techno logy  
Ten n essee  State U n ive rs i t y  
Tuscu lum Co l lege ,  Tennessee  
M c M u r r y  Co l lege ,  T exas  
M id w es t e rn  U n ive rs i ty ,  Texas  
Nor th  T exas  State U n ive r s i t y  
W iscon s in  State U n ive r s i t y  

at Stevens Poin t



It would be helpful to know the extent to wh ich these c o l l e g es  

a re  l ike A m e r i c a n  co l le g es  in genera l .  A s t in  (1965) recently- 

published a com prehen s ive  descr ip t ion  of th e "en v i ron m en ts "  of 

1015 f o u r - y e a r  c o l l e g es  in t e rm s  of  e ight ch a ra c te r i s t i c s :  se lec t iv i ty ,  

s ize ,  and s ix "p e rso n a l  o r i e n ta t i o n s " - -R ea l i s t i c ,  Inte l lectual ,  Socia l ,  

Convent ional ,  En te rp r is ing ,  and A r t i s t i c - - b a s e d  on the propor t ion  

of students in each of s ix  c la s ses  of  m a jo r  f i e ld  (Holland, 1966;

Ast in  & Holland, 1961). A s t in  repo r ts  s c o r e s  fo r  c o l l e g es  on these 

va r iab les  using a standard scale  with a mean of  approx im ate ly  50 

and a standard devia t ion of approx im ate ly  10.

A  descr ip t ion  o f  junior c o l l e g e  env ironments  has a lso  been 

published (R ichards,  Rand, & Rand, 1965, 1966). Through fac tor  

analys is ,  a b r i e f  p ro f i l e  was  deve loped  f o r  d esc r ib ing  junior 

c o l l e g e  env ironments .  Th is  p ro f i l e  consists  o f  s ix  fa c to rs :  P r i v a t e  

Contro l (or  Cultural A f f lu ence ) ,  T ech no log ica l  Spec ia l iza t ion ,  S ize,  

Convent iona l ism  (or  A g e ) ,  T r a n s f e r  Emphasis ,  and High Cost 

(or  Business Orientat ion).  E s t im a ted  sco res  on these fa c to r s  

a re  ava i lab le  in the f o r m  of stanines (Gui lford,  1956, p. 503), 

wh ich  are  n o rm a l i z ed  standard scores ,  ranging f r o m  1 to 9, with 

a mean of 5 and a standard devia t ion of  1.96.

O f  the co l l e g es  in this sample ,  13 tw o -y e a r  c o l l e g es  and

19 f o u r - y e a r  c o l l e g es  a re  inc luded in these l i s ts .  W e  computed 

means and standard deviat ions fo r  these c o l l e g es  on the env ironm enta l



descr ip t ion  scales .  Resu lts  a re  su m m ar ized  in Tab le  2. These  

r esu l ts  show that, in a number o f  cases,  the mean fo r  the sample  

c o l l e g es  dev ia tes  f r o m  the a l l - c o l l e g e  mean by ha lf  a standard 

devia t ion  o r  m ore .  The pattern of d i f f e r en ces  is consistent with 

the type o f  c o l l e g e  using A C T  s e r v i c e s .  T h e r e f o r e ,  it appears 

that our sample  is m o r e  rep re sen ta t i v e  o f  A C T  c o l l e g es  than of 

c o l l e g e s  in genera l .

Tab le  2

Mean and Standard Dev ia t ion  of Sample  C o l l e ges  
on Env ironm enta l  Descr ip t ion  Sca les

Mean S. D.
T w o - Y e a r  C o l l e ge s

(N  - 13)
P r i v a t e  Contro l 5. 1 1.4

(Cult.  A f f .  )
Tech.  Specia l. 5. 1 1. 3
Size 5. 8 1.4
Convent iona l ism 6. 1 1.4

(A g e )
T rans .  Emph. 6. 1 1. 3
High Cost 4. 6 1. 4
(Bus. Or ientat ion)

F o u r - Y e a r  C o l l e g e s
(N = 19)
S e lec t iv i ty 45. 11 7. 43
S ize 51. 11 10. 47
R e a l i s t i c  Or. 54. 42 9. 22
Sc ien t i f ic  Or. 52. 95 9. 36
Soc ia l  Or, 48. 58 9. 50
Convent ional  Or. 51. 84 8. 55
En te rp r is in g  Or. 48. 47 7. 52
A r t i s t i c  Or. 46. 79 8. 59

Note .  - -Env i ronm enta l  descr ip t ion  scales  a re  taken f r o m  R ichards  

Rand, & Rand (1965, 1966) fo r  tw o -y e a r  c o l l e g es  and f r o m  As t in

(1965) f o r  f o u r - y e a r  co l leges .
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F o r  each co l lege ,  the in ves t iga to rs  p icked a group of  students 

to be included in the fo l low-up.  The procedure  fo r  se lec t ing  students 

is a c o m p ro m is e  between a sample  r ep resen ta t iv e  o f  students and 

a sample  rep re sen ta t i v e  of institutions. Spec i f i ca l ly ,  at sma l l  

institutions all  f r e sh m en  w e r e  fo l lowed  up, and at l a r g e  institutions 

a sample  of f r e shm en  w e r e  fo l lowed  up. A t  l a r g e  institutions, 

the sample  was  drawn by taking e v e r y  nth name on the C lass P r o f i l e  

S e r v i c e  r o s te r ,  w ith  _n_chosen so that no m o r e  than 475 students 

f r o m  any one institution would be fo l low ed  up. The total number 

of  students fo l low ed  up was  8908. The number of  students at 

indiv idual institutions ranged f r o m  3 3 to 471 with a median of 

251.

W e  sent a quest ionnaire  stamped with the name o f  each student

to be fo l lowed  up to his co l lege ,  together  with  a r o s t e r  of students

on which the co l l e ge  indicated co l l e g e  G P A s  and the curren t  status

(e. g . , enro l led  but did not respond, no longe r  enro l led ,  etc. )

o f  students in the sample  who did not com plete  the quest ionna ire .

Each co l l e g e  was  respons ib le  f o r  the adm in is tra t ion  o f  the fo l low -up

quest ionnaire .  S e v e ra l  techniques w e r e  used to contact students:

some co l l e g es  had students f i l l  out the quest ionna ire  in Eng l ish

c lasses ,  convocations,  or  o ther  group sess ions;  other co l l e ges

pol led  the ir  students by mai l .  Com ple te  fo l low -up  data w e r e  obtained

fo r  5695 f re sh m en  (3267 m a les  and 2428 f em a le s ) .  Students with

2
The sample  is r es t r ic ted ,  o f  course ,  to those f re sh m en  who 

took the A C T  battery.
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m iss in g  fo l low -up  data include both 1441 students who le f t  co l l ege  

and 1772 students s t i l l  en ro l led  in co l l e g e  who fa i led  to comple te  

the quest ionnaire .  The return rates  at individual c o l l e g es  ranged 

f r o m  18. 0% to 92. 7% with a median of 74. 0%. The rates  of return

at indiv idual c o l l e g es  for  students sti l l  en ro l led  ranged f r o m  22. 6%

to 100% with a median of  87. 7%.

Although the return rate  is f a i r l y  high, it is  important to

know what b iases  there  may be in the sample  with fo l low -up  data.

A c co rd in g ly ,  w e  computed the mean and standard deviat ion on each

o f  the p red ic to r  v a r iab les  f o r  each of  three groups: students with

fo l low -up  data, students sti l l  en ro l led  who fa i led  to comple te  the

3
fo l low -u p  quest ionnaire ,  and students no longer  enro l led .  We 

a lso  computed 'J_tn tests  between students w ith  fo l low -up  and each 

of  the other two groups.  W h i le  no o v e r a l l  ana lyses  of va r iance  w e r e  

computed, and wh i le  each test is not com p le te ly  independent of

e v e r y  other test ( som e of  the va r iab les  a re  c o r r e la t ed  to a 

substantial d eg re e ) ,  f o r  the purpose of this study any e r r o r  in t r o ­

duced is c on se rva t iv e  since it  is  m o re  l ik e ly  that a number of 

s ign if icant  d i f f e r en ces  w i l l  be found between students with and 

without fo l low -up  data. Resu lts  a re  sum m ar ized  in Tab le  3.

The  p r im a ry  trend in Tab le  3 is f o r  students who are  no 

lon ge r  in school to have l o w e r  A C T  s co res  and high school grades  

than students w ith  fo l low -up  data. Th is  is to be expected,  of  course,

^These  computations w e r e  c a r r i e d  out at M easurem en t  R esea rch  

Center ,  U n ive r s i t y  o f  Iowa.
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since many students leave  school in the ir  f r e shm an  y ea r  because 

of academ ic  fa i lu re .  M a le s  who le f t  school a lso  tended to be 

l o w e r  on the non-academ ic  accom p l ishm en t  sca les .  No consis tent  

pattern appeared f o r  the com par ison  of students st i l l  in school with  

and without fo l low -up  data.

Tab le  3

Com par ison  o f  Students With and Without F o l low -u p  Data 
on P r e d i c t o r  Va r iab le s

V a r iab le  s
With  InSchool  No longer

F -up  Data No Data in School t tests
Mean S. D. Mean S. D. Mean S. D. 1 vs. 2 1 vs.  3

M a l e  s
* *

A C T  Eng l ish 17. 6 5. 5 17. 7 5. 0 15.4 5. 5 . 55 10. 70
A C T  Math 21.0 
A C T S o c .  Stu.20. 6

6. 9 
6. 7

20. 8 
20. 9

6. 3 
6. 2

17. 8 
17. 7

6. 3
7. 0

. 87 
1. 34

13. 28
* *

U ‘ 17* *
A C T  Nat. Sci. 20. 9 6. 7 21. 1 6. 1 18. 8 6. 7 - 90 8. 37
HS G PA 2. 59 . 68 2. 42 . 69 2. 22 . 64 6- 94**  * *

3. 91
15 .10 * *  

5, 46HS Lead.  Ach.2 .  22 1. 90 1. 93 1. 80 1. 78 1. 80
HS Mus ic 1. 19 1. 70 1. 18 1. 89 1. 12 1. 80 . 13 . 89
HS D ram a 1. 06 1. 41 . 84 1. 36 . 90 1. 37 3. 95 2. 63**
HS A r t . 42 1. 02 . 55 1. 20 . 55 1. 18 2 .7 7 * * 2 .6 0 * *
HS W r it ing . 64 1. 07 . 53 . 96 . 53 . 98 2. 84** 2. 52*

2. 30*HS Sc ience . 90 1. 37 . 88 1. 42 . 77 1. 24 . 34

F  em a les

A C T  Eng l ish 19. 0 5. 5 19. 3 4. 9 17. 3 5. 7 1. 38 5. 81
A C T  Math 17. 0 6. 6 16. 5 5. 8 14. 6 6. 0 1. 94 7. 62**
A C T  Soc. Stu. 19.4 7. 0 19. 8 6.4 17. 6 6. 5 1.42 5. 30**
A C T  Nat. Sci.  18. 6 
HS G P A  2.80

6. 3 
. 66

18. 9 
2. 69

5. 9 
. 66

16. 6 
2. 49

5. 9 
. 61

!• l 6 '̂■f
4. 15

6* 4 C
9. 81

HS Lead.  Ach.2 .  32 1. 82 2. 23 1. 89 2. 19 1. 90 . 98 1.16
HS M us ic 1. 78 1. 82 1. 82 1. 91 1. 65 1. 84 . 43 1. 19
HS D ram a 1. 42 1. 52 1. 34 1. 48 1. 52 1. 57 1. 11 1. 08
HS A r t . 52 1. 06 . 53 1.11 . 65 1. 27 . 19 1. 75
HS W rit ing 1. 06 1. 28 . 95 1. 30 . 98 1. 22 1. 74 1. 08
HS Sc ience .48 l. 'Ol . 54 1. 06 . 42 . 92 1. 18 1. 08

* P < . 0 5 ,  * * P < . 0 1
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Because  the Ns in this study a re  v e r y  la r ge ,  a sma l l  absolute 

d i f f e r en ce  can be highly s ignif icant. F o r  the m ost  part,  the actual 

d i f f e r en ce s  are  small ,  r e la t i v e  to the standard devia tions.  M o r e o v e r ,  

a full  range of talent is p resen t  in the groups with  fo l low -up  data.

It appears  unlikely,  th e r e fo r e ,  that the resu lts  o f  this study a re  

s e r io u s ly  d is to r ted  by d i f f e r en ces  between students with and without 

f o l low -up  data.

The  non-academ ic  ach ievem en t  sca les  r e s t  on student s e l f - r e p o r t s ,  

and the m e m o r y  and honesty o f  students a r e  important.  In part icu lar ,  

w e  should check the e f f e c t  of a student's exaggera t ing  his ach ievements .  

T h e r e f o r e ,  w e  deve loped  two spec ia l  sca les,  the In frequency Scales,  

one fo r  high school ach ievements  (Holland & R ichards,  1966), and one 

f o r  c o l l e g e  ach ievements .  The rat ionale  f o r  these sca les  is that a 

student who is exaggera t ing  his ach ievements  is l ik e ly  to c la im  ra re  

accom p l ishm ents  in s e ve ra l  d i f fe r en t  a reas .  A c co rd in g ly ,  by combining 

m a le  and f e m a le  data, w e  ident i f ied  the i t em  on each ach ievement  

scale  c la im ed  leas t  f requent ly .  The sco re  on the In frequency Sca le  

is s imp ly  the number o f  these r a r e  ach ievements  c la im ed  by the 

student.

The  re la t ionsh ips  between the high school In frequency Scale  and 

the p r ed ic to r  va r ia b l e s  have been r ep o r ted  in deta il  e l s ew h e re  (Holland 

& R ichards ,  1966). A s  a check on the influence of exaggera t ion  in 

the p re sen t  study, w e  ident i f ied  students w ith  high s co res  on e i ther  

o r  both o f  the In frequency Sca les  (a high score  w as  defined as a
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sco re  o f  4 or  h igher ).  A m on g  students w ith  fo l low -up  data, 78 had 

high In frequency scores  - -49  m a le  and 29 f e m a l e - -  or  about 1% of  the 

sample.  W e  made the bas ic  computations f o r  this study tw ice ,  f i r s t  

including all  students, and second excluding students with high 

In frequency scores .

Re suits

The mean and standard devia tions of  the co l l e g e  ach ievem en t  

sca les  fo r  the var ious  groups are  sum m ar ized  in Tab le  4. D i f f e r en t  

units w e r e  used f o r  the two co l l e g e  G PA  va r iab les ;  c o l l e g es  r epo r ted  

G P A s  on a four -po in t  scale  wh i le  students es t imated  their  o v e r a l l  

G P A  by responding to a s e ven -a l te rn a t iv e  question. The d i s t r i ­

butions of the non-academ ic  accom pl ishm ents  are  highly skewed and

a lm os t  d ichotomous, so that the standard devia t ions a re  l a r g e r  than

4
the means.  Th is  skewness occurs  because each scale  contains 

accom pl ishm ents  that a re  r a r e  among c o l l e g e  f r e shm en  (the modal  

number of  accom pl ishm ents  on m ost  sca les  is z e ro ) .  D i f f e r en ce s  

among the areas  o f  accom p l ishm ent  probably  r e f l e c t  d i f f e r en ces  

both in the l e v e l  o f  accom pl ishment  rep resen ted  by the var ious  i tems 

and in the opportunity f o r  var ious  kinds o f  ach ievem en t  in co l lege .

The  resu lts  with  high In frequency students e l im inated  suggest  that

4
The skewness of such d istr ibut ions has had l i t t le  e f f e c t  in 

p re v iou s  studies, however ,  on P e a rs o n  c o r re la t ion s  invo lv ing  s im i la r  
v a r ia b l e s  (Holland & R ichards ,  1965). It is poss ib le  that the resu lts  
o f  this study a re  d is tor ted  by the use of skewed, a lm os t  d ichotomous 
.var iables in mult ip le  r e g r e s s io n  analys is ,  although the consis tency  
and meaningfulness of  our resu lts  suggest that such d is tor t ion  is 
unlikely.
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student exaggera t ion  had l i t t le  e f f e c t  on the f indings.

Tab le  4

M eans  and Standard Dev ia t ions  fo r  C o l le ge  A ch ie v em en t  Sca les

A l l  Students High Infre.. Students E l im .
M a le s  F  em a les M a les F  em a les

Mean S. D. M ean  S. D. Mean  S. D. Mean S. D.
Col l .  G P A  2. 18 . 69 2. 38 . 70 2. 18 . 69 2. 38 . 70
(C. Rep. ) a 
Col l .  G P A  3. 65 1. 27 3. 98 1. 27 3. 65 1. 27 3. 98 1. 27
(Stu. Rep. ) a 
Rec .  A .  Ach. 17 . 50 . 19 . 51 . 16 . 49 . 19 . 51
Lead  A ch 47 1. 19 . 53 1. 11 .46 1. 14 . 53 1. 10
Mus Ach 20 . 75 . 18 . 60 . 19 . 70 . 18 . 59
Sp and Dr A c h  . 25 . 80 . 31 . 92 . 24 . . 75 . 31 . 92
A r t  A ch 45 1. 03 . 59 1. 04 .43 . 96 . 58 1. 04
W r i t  A ch 26 . 74 . 38 . 79 . 25 . 67 . 38 . 78
Sc i  Ach 19 . 63 . 06 . 31 . 19 . 58 . 06 . 31
Soc P a r 72 1. 26 . 66 1. 10 . 71 1. 20 . 66 1. 10
Soc Ser  Ach 54 1. 06 . 75 1. 11 . 53 1. 02 . 74 1.11
Bus Ach 61 . 92 . 28 . 58 . 60 . 88 . 28 . 58
H u m -C u lA c h  . 93 1. 26 1. 18 1. 35 . 92 1. 23 1. 17 1. 34
R e l  Se r  1. 19 1. 96 1. 77 2. 20 1. 19 1. 94 1. 76 2. 19
Soc S c iA c h 29 . 68 .25 . 57 . 28 . 62 . 25 . 55

cl C o l l e ges  r ep o r ted  g rades  on a 1.00 to 4 .00  scale ,  whi le

students r ep o r ted  g rades  by answer ing  a s e ven -a l te rn a t iv e  question.

A s  a next step, c o r re la t ion s  w e r e  computed among a l l  v a r iab les ,

5
both p re d ic to r  and c r i t e r ion .  A  m iss in g  data p r o g r a m  was used 

because some students fa i l ed  to complete  a l l  sca les .  The results  

f o r  a l l  students a re  r ep o r ted  in Tab le  5 and resu l ts  with the high 

In frequency  students e l im inated ,  in Tab le  6. C or re la t ions  f o r  m a les

Th ese  computations w e r e  c a r r i e d  out at the U n ive r s i t y  o f  Utah 
Computer  Center.



Table 5

Inter co r re la t ions  of  P r ed i c to r s  and C r i t e r ia  fo r  A l l  Students at A l l  Co l leges

act act act act hs hs hs hs hs hs hs col  col col col col col col col col col col col col col col
eng math s. s.n sci G PA  lead mus dr art w r i t  sc i  GPA  G P A  r. a. a la ma s &d art w r i t sci s. p. s ser bus h-c  re l s. sci

( c. r. ) ( s . r )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1. — 68 74 72 41 -01 04 -01 -07 06 04 41 35 20 03 -01 -03 00 05 00 -05 -07 - 06 01 -09 -09
2. 65 — 66 70 47 -04 00 -06 -10 -01 09 44 35 22 03 -07 -09 -06 -01 02 -07 -08 -07 -07 -11 - 14
3. 76 64 77 39 -02 00 -02 -07 07 05 42 35 18 05 -04 -02 -01 07 01 -01 -04 -04 07 -09 -04
4. 72 65 77 39 -04 03 -01 -04 03 12 38 31 1 6 03 -05 -05 -02 02 03 -05 -05 -06 00 -10 - 10
5. 38 42 38 36 14 01 04 -05 08 10 50 47 30 05 -05 -04 -05 00 04 -02 -04 -09 01 -03 -03
6. -01 01 -03 -02 14 23 44 23 43 31 05 08 09 23 06 10 09 12 05 26 15 05 1 6 08 12
7. 06 08 04 04 05 24 35 31 35 30 02 02 03 06 32 05 09 03 04 04 04 05 04 07 00
8. -01 -03 -01 02 08 42 29 39 54 38 02 04 04 13 06 21 09 12 01 16 12 06 12 11 08
9- 01 -01 02 03 -05 20 20 32 48 41 -03 -02 -02 07 02 07 31 07 05 07 05 05 06 04 03

10. 18 09 15 14 1 5 39 24 46 37 41 06 09 07 15 02 11 12 22 02 17 09 03 18 07 1 1
11. -02 01 01 05 08 29 23 36 44 41 04 05 07 05 06 03 1 5 06 21 10 06 04 12 03 06
12. 45 43 44 43 54 07 08 05 00 10 02 84 39 14 -02 00 00 06 03 00 00 -08 03 -04 -02
13. 40 38 38 38 52 10 09 07 01 13 07 87 39 19 00 04 04 09 04 07 04 -04 09 03 03
14. 14 18 15 14 25 11 07 05 08 11 13 40 40 21 10 17 10 19 20 13 12 06 14 06 13
15. 06 05 06 06 06 20 10 16 10 16 12 15 13 22 12 20 24 26 11 44 43 16 14 17 16
1 6. -09 -05 -07 -05 -01 07 35 12 01 06 07 -02 02 06 10 21 23 23 21 16 19 22 17 21 21
17. -03 -03 -01 -01 01 13 07 26 05 13 02 03 03 10 19 20 29 38 18 32 30 19 32 23 31
18. 03 -01 04 03 -09 11 07 14 34 14 10 - 06 -01 05 17 11 17 35 27 34 30 22 27 19 23

19. 09 03 11 08 01 15 06 22 12 30 06 00 05 07 18 11 27 32 25 37 26 23 44 22 41
20. -06 -01 -04 -01 03 09 06 07 07 11 21 01 04 06 06 09 05 12 12 21 21 25 29 18 29
21. -09 -08 -07 -08 -04 24 07 17 07 15 09 -08 -02 09 26 11 20 29 27 14 43 24 35 24 34

22. -06 -07 -05 -05 -02 17 09 12 06 13 12 -03 01 10 35 14 21 23 18 12 39 27 27 35 29
23. -07 -04 -06 -08 -04 06 01 03 -02 02 03 -07 -03 07 15 12 10 12 13 14 17 23 21 24 21
24. -01 -06 06 01 00 16 0 6 17 14 24 16 -04 04 11 15 13 22 33 43 18 32 25 14 20 48
25. -10 -08 -09 -07 03 11 10 14 01 10 09 01 05 10 14 24 22 11 14 13 24 39 20 21 22

26. -14 -11 -06 -10 -02 12 01 08 08 11 09 -06 00 11 12 10 17 23 27 15 33 21 14 41 19

Note.  - -C o r re la t io n s  fo r  males  are  shown above the diagonal and fo r  f em a le s  below the diagonal.



T able 6

Inter co r re la t ions  of P r ed i c to r s  and C r i t e r ia  for  Students at A l l  Co l le ges  
______________________ with High Infrequency Students E l im inated__________________

act act act act hs hs hs hs hs hs hs col col col col col col col col col col col col col col col
eng math ss n sci GPA lead  mus dr ar t  w r i t sci GPA  G P A  r. aa la ma s &d art  w r i t sci s. p s serbus h-c re] s sc i
1 2 3 4 5 6 7 8 9 10 11 12 

(c. r.
13 

)(s. r.
14

)

15 16 17 18 19 20 21 22 23 24 25 26

1. — 68 74 72 40 00 06 01 -06 13 09 41 35 21 04 -01 -03 00 06 00 -04 -06 -05 01 -09 -10
2. 65 — 66 70 47 -03 01 -•06 -10 02 14 44 35 24 05 -07 -09 - 05 -01 03 -07 -07 -07 --08 -11 -14
3. 75 64 77 39 -02 00 - ■01 -07 13 09 42 35 19 06 -05 -02 - 01 08 01 00 -03 -04 07 -09 -04
4. 72 6 5 77 39 -04 04 00 -03 07 17 38 31 18 04 -05 -04 -■01 03 04 -04 -04 -05 00 -10 -10
5. 38 42 37 35 15 01 05 -05 14 13 50 47 30 06 -05 -04 - 05 00 04 -02 -04 -09 01 -03 -04
6. -01 02 - 02 -02 14 14 37 08 33 20 06 09 09 25 06 11 09 13 06 29 16 05 17 09 13
7. 06 08 04 04 05 20 21 10 12 12 03 03 03 06 38 07 09 04 04 04 04 05 05 09 00
8. 00 -03 00 02 08 38 23 14 34 19 04 05 05 15 07 27 10 17 03 19 15 07 15 14 11

9. 01 00 02 01 -07 11 07 14 13 18 -01 00 - ■04 08 04 10 41 10 08 09 06 06 09 06 05
1

LO. 22 11 18 15 18 34 14 36 11 16 11 14 09 19 05 16 14 32 05 23 12 03 2 6 11 16 -
LI. -02 04 02 05 11 22. 10 20 13 15 07 07 09 05 08 05 16 09 28 11 07 05 17 05 10 ?
12. 45 43 43 43 54 07 08 05 -01 11 01 85 40 15 -03 00 - -01 06 03 00 00 -08 03 -05 -03

L 3. 40 38 38 37 52 11 08 07 00 14 07 86 41 19 00 03 03 09 04 07 04 -04 09 03 03

.4. 1 5 18 15 14 25 11 06 04 07 11 13 40 40 18 -01 09 02 09 10 07 06 -02 09 02 04

L 5. 06 05 06 06 06 21 09 16 09 16 11 1 5 13 22 07 16 18 21 05 39 39 12 11 15 11
L 6. -08 -04 - 06 -05 -01 07 37 11 00 05 07 -02 03 05 09 11 14 10 07 . 08 11 13 09 17 08
17. -02 -03 - 01 -01 01 13 07 28 07 16 03 03 03 10 19 20 22 29 08 27 23 10 27 19 21
L8. 03 -01 04 03 -10 11 08 14 42 1 5 11 -05 -01 05 17 - 10 16 27 18 27 23 15 23 15 15

19. 10 03 11 09 01 15 07 23 15 35 09 00 05 06 18 09 2 6 31 11 30 17 13 40 18 30

iO. -06 -01 - 04 00 03 09 06 07 08 12 26 01 04 07 06 09 05 13 12 13 13 16 23 13 18
>1. -09 -08 - 07 -08 -03 24 08 18 08 18 11 -08 -02 09 26 10 20 28 27 15 38 19 32 21 29
12. -06 -07 - 04 -05 -02 17 09 13 07 14 13 -03 01 11 35 14 21 23 18 12 39 20 23 32 22
23. -07 -04 - 06 -07 -04 07 01 03 -02 03 04 -07 -03 07 14 13 10 12 13 14 17 23 16 21 12
14. -01 -06 06 01 00 16 06 18 15 27 18 -04 04 10 1 5 12 21 33 43 18 32 25 13 17 43
IS. -10 -08 - 09 -06 04 11 10 14 -01 09 08 02 05 09 14 23 21 10 13 14 24 39 20 20 19
£6. -13 -10 -■05 -09 -02 12 02 07 11 12 10 -05 00 10 11 06 16 23 26 16 33 21 14 40 17

Note. - -C or re la t ions  fo r  males  are  shown above the diagonal and fo r  f em a les  below the diagonal.
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a r e  presen ted  above the d iagonal  and co r re la t ion s  fo r  f e m a le s  below it. 

In genera l ,  there a re  (1) m odera te  c o r re la t ion s  among m ea su res  of 

academ ic  potent ial  and pe r fo rm an ce ,  (2) m odera te ,  but low er ,  

co r re la t ion s  among n o n -c la s s ro o m  ach ievements  in the same or  

c lo s e ly  re la ted  areas ,  (3) low to m odera te  re la t ionsh ips  among 

n o n -c la s s ro o m  ach ievements  in a reas  which a re  not c lo s e ly  re la ted,  

and (4) low re la t ionsh ips  between n o n -c la s s ro o m  ach ievem ents  and 

m easu res  o f  academic  potentia l and pe r fo rm an ce .  T h es e  r e l a t i o n ­

ships a re  consistent  with what p rev ious  in ves t iga to rs  have found 

(Holland, 1958, 1959, I960, 1961; Holland & Ast in ,  1962; N icho ls

& Holland, 1963; Holland & N icho ls ,  1964; Holland & R ichards ,

1965; R ichards  et_ al. , 1966b).

The main e f fec ts  of  exc luding high In frequency students a re  

to in c rease  the co r re la t ion s  among n o n -c la s s ro o m  ach ievem en ts  in 

the same area,  to d e c r ea s e  the co r re la t ion s  among n o n -c la s s ro o m  

ach ievements  in d i f fe r en t  a reas ,  and to l e a ve  the c o r re la t ion s  between 

academ ic  and n o n -c la s s ro o m  accom p l ishm en t  unchanged. These  

r esu l ts  again suggest that student d is tor t ion  of ach ievem en t  had 

l i t t le  e f f e c t  on our resu lts .  The resu l ts  a lso  suggest that m ost  

students g ive  a frank account of their  accom p l ishments .  F u r the r  

e v idence  fo r  this is p ro v ided  by the high co r re la t ion s  between 

c o l l e g e - r e p o r t e d  and s tudent-repor ted  c o l l e g e  G PA .  Since the 

students m e r e l y  es t imated  the ir  o v e r a l l  a v e ra ge  on a s e v e n -a l t e r -



na t ive  question, these c o r re la t ion s  a re  probably  c lose  to the l im its  

im posed  by the r e l ia b i l i t i e s  of the va r iab les .

The co r re la t ion s  in Tab le s  5 and 6 are based on combin ing stu­

dents at the var ious  c o l l e g es  into a single group. Although it seems 

unlikely , the obtained re la t ionsh ips  may be ar t i fac ts  o f  combining 

students in d i f fe r en t  co l l eges .  The  m ost  important re la t ionsh ips  fo r  

this study are  those between academ ic  and non-academ ic  ach ievement  

and those between non-academ ic  ach ievem ent  in the same a rea  in 

high school and co l lege .  In format ion  about these re la t ionships  at 

individual c o l l e g es  is sum m ar ized  in Tab le  7. The data in Tab le  7 

a re  r e s t r i c t ed  to m a les  at the 34 c o l l e g es  having 25 or  m ore  students

with comple te  data and with  high Infrequency students e l iminated.

Tab le  7

Relat ionsh ips  between High School and C o l l e ge  Ach ievem en ts
at Individual C o l l e ge s

___________ (M a les  w ith  High Infrequency Students E l im inated )_____________
Correspond ing  HS 

High School  G P A ______N on -A ca .  Ach,  Sc.
Range Median Range Median

C o l l e ge  G P A  (Rep by coll .  ) 14 to 75 47
Recogn i t ion  A c a  A  cc -20 to 62 24
Col l .  L eade rsh ip  Ach -21 to 43 05 -23 to 53 24
Col l .  M us ica l  Ach -23 to 12 -03 0 to 73 39
Coll .  Sp & Dr Ach - 24 to 15 -02 - 1 3 to 56 32
Col l .  A r t  A ch -21 to 20 -05 09 to 77 41
Col l .  W r it  A ch -25 to 23 04 -10 to 6 5 30
Coll .  Sc i A ch -2 6 to 21 05 -01 to 74 28

The resu lts  in Tab le  7 indicate that there  is,  indeed, considerab le  

va r ia t ion  c.mong c o l l e g es  in the re la t ionsh ip  between individual p red ic to r s
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and individual c r i t e r ia .  H ow eve r ,  the median c o r re la t ion s  in Tab le  7 

a re  v e r y  c lose  to the cor respond ing  co r re la t ions  in Tab le  6, which 

w e r e  ca lcula ted using a ll  students combined. M o r e o v e r ,  the 

d i f f e r ences  among c o l l e g es  apparent ly  a re  m o re  random than con­

s istent and meaningful.  These  resu lts  suggest, th ere fo re ,  that 

combin ing students f r o m  d i f fe r en t  c o l l e g es  has not d is tor ted  the 

re la t ionsh ips  between va r iab les ,  and that, in fact,  the co r re la t ion s  

based on the combined students a re  the best es t im a tes  of these 

re la t ionships.   ̂ Inspection of the c o r re la t ion s  at indiv idual c o l l e g e s  

f o r  the other v a r iab les  in this study and f o r  f em a le s  supported 

this interpreta t ion .

A s  a next step, w e  computed mult ip le  co r re la t ion s  by se lec t ing  

the most  e f f ic ien t  p red ic to r s  of  each c r i t e r ion .  In prev ious  r es ea rch ,  

w e  found that sophisticated computer  p rocedures  using F tests  fo r  

s ign i f icance  in reduction of res idua l  va r ian ce  are  not en t i r e ly  

sa t is fac to ry  when the N is la r ge ,  because many va r iab les  which 

produce a s ta t is t ica l ly  s ign i f icant reduction in res idua l  va r iance  

have no p rac t ica l  e f fec t  on the s ize  of  the mult ip le  co r re la t ion .  

A c co rd in g ly ,  in the presen t  study w e  se lec ted  p red ic to r s  by using

Another  poss ib i l i t y  is  that combin ing students is just i f ied ,  but 
tw o -y ea r  and f o u r - y e a r  co l l e g es  should be trea ted  separa te ly .  A s  a 
check on this poss ib i l i ty ,  c o r r e la t io n  m a t r i c e s  w e r e  computed fo r  the 
two groups of  c o l l e g es  and are  p resented  in the Appendix .  Only m inor  
var ia t ions  w e r e  obtained, a further  indicat ion that combining students 
f r o m  al l  c o l l e g es  is appropr ia te .
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the W h e r r y - D o o l i t t l e  p rocedure  and reta in ing  va r iab les  which 

in c reased  the shrunken m ult ip le  c o r re la t ion  by at leas t  .01.

The beta we ights  and mult ip le  co r re la t ion s  fo r  the academ ic  

c r i t e r i a - - c o l l e g e  G P A  and Recogn i t ion  fo r  A c a d e m ic  A c c o m p l i s h m e n t - - 

a re  shown in Tab le  8. F o r  a l l  m ea su res  of academ ic  accom pl ishment  

the best p red ic to r  is high school g rades ,  and some we ighted  com b ina­

tion of high school g rades  and A C T  test  s co res  is a s l ightly  better  

p red ic to r  than high school grades  alone. Th is  f inding is consistent 

w i th  a la r g e  number of p rev ious  invest igat ions  of the pred ic t ion  

of academ ic  p e r fo rm a n ce  (A m e r i c a n  C o l l e ge  Tes t ing  P r o g r a m ,  1965).

Tab le  8

Beta We igh ts  and Mult ip le  C o r re la t io n s  
fo r  P r ed ic t in g  A c a d e m ic  A ccom p l ish m en t

Men W om en

C r i t e r i o n P r e d i c t o r s Beta R P r e d i c t o r s Beta R
C o l l e g e  G P A
(Co l l .  Rep. ) High School G P A  3 580 50 HighSchoo l  G P A 4313 54

C o l l e ge  G P A

A C T  Soc Stu 
A C T  Math

1790
1536

55
57

A C T  Eng 2861 60

(Stu. Rep. ) HS G P A 3933 47 HS G P A 4301 52

Rec .  A ca .  A c c .
A C T  Soc Stu 1966 50 A C T  Eng 2366 56

(A l l  Students) HS G P A 2523 30 HS G P A 2014 25

R ec .  A ca .  A c c .

A C T  Math 1014 31 I K  Sc i  A ch  
A C T  Math

1129
0943

27
29

(H igh  Infre . HS G P A 2403 30 HS G P A 2000 25
Students 
E l im .  )

A C T  Math 1271 32 HS Sci  A ch  
A C T  Math

1044
0918

27
28

Note .  - - In  this and the fo l low ing  th ree  tables,  only va r ia b le s  
in c reas ing  the shrunken mult ip le  c o r re la t ion  by at l eas t  . 01 are  
reta ined.  The co r r e la t i o n  shown bes ide  each va r iab le  is the mult ip le  
c o r r e la t i o n  w ith  the designated c r i t e r i o n  of that v a r ia b le  plus those 
l i s t ed  above it.
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The resu lts  f o r  the Recogn i t ion  f o r  A c a d e m ic  A ccom p l ish m en t  

sca le  a re  e spec ia l l y  important.  Th is  scale is a s e l f - r e p o r t  of 

ach ievements  exact ly  com parab le  to the n o n -c la s s ro o m  ach ievement  

sca les ,  and it shares the ir  stat ist ica l de fec ts  of  e x t r em e  skewness 

and many z e r o  s co res .  F u r th e rm o re ,  the i t em s  fo r  this sca le  w e r e  

m ixed  with i tem s f r o m  the non-academ ic  ach ievement  sca les  in the 

same sect ion of the fo l low -up  quest ionnaire .  Unlike the n o n -c la s s ro o m  

ach ievem ent  scales ,  however ,  this sca le  was des igned  so it should 

be c o r r e la t ed  with academic  ach ievement .  Because  this sca le  was 

m ode ra te ly  c o r r e la t ed  with  academ ic  p red ic to rs ,  these resu lts  m i l i ta te  

against the hypothesis that the low c o r re la t ion  between academ ic  and 

non-academ ic  accom p l ishment  is en t i re ly  due to response  bias, 

d iss imulat ion,  stat is t ica l  de fec ts  of the non-academ ic  ach ievement  

sca les ,  or  s im i la r  o c cu r ren ces .  The l o w e r  co r re la t ion s  fo r  this 

sca le  than f o r  grades  may indicate only that not a l l  students with 

high grades  r e c e i v e  public recogn it ion ,  e spec ia l l y  during their  

freshm an yea r .

Some non-academ ic  ach ievement  s c a l e s - - leadersh ip ,  music ,  

speech and drama,  art,  w r i t ing ,  and s c i e n c e - - w e r e  designed 

sp ec i f i ca l ly  to a ssess  at the co l l e g e  l e v e l  the same kinds of non­

c la s s ro o m  ach ievement  m easured  by the high school sca les .  The  

beta we ights  and mult ip le  co r re la t ion s  fo r  these c r i t e r i a  f o r  men 

a r e  sum m ar ized  in Tab le  9 and those fo r  women,  in Tab le  10.
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Table  9

Beta Weights  and Multiple Corre la t ions  
f o r  P red ic t ing  C r i t e r ia  o f  N on -A cadem ic  Accom pl ishm ent  

Highly Comparable  to the High School Ach ievem en t  Scales

A l l  Students High Infrequency Stu. E l im .
C r i te r ion P red ic to r s Beta R P red ic to r s Beta R
C. L e a d A c h

HS Lead Ach 23 HS L e a d A c h 2102 25
HS W r i t  Ach 1206 27

C. Mus Ach
HS Music  Ach 3567 32 .HS Mus Ach 38
HS W r i t  Ach -1048 33

C. Sp&Dr Ach
HS Drama 2053 21 HS Drama 27
A C T  Math -0777 22

C. A r t  Ach
HS A r t  Ach 31 HS A r t  Ach 41

C. W r i t A c h
HS W r i t  Ach 22 HS W r i t A c h 32

C. S c iA c h
HS S c iA c h 2410 21 HS Sci Ach 28
HS Drama -0816 22

Table 10

(F  e m a le s )

A l l  Students High Infrequency Stu. E l im.
Cr i te r ion P red ic to r s Beta R P red ic to r  s Beta R
C. L e a d A c h

HS L e a d A c h 1623 20 HS Lead Ach 1759 21
HS W r i t  Ach 0967 22 HS W r i t A c h 1002 23

C. Mus Ach
HS Music  Ach 3567 35 HS Music  Ach 3762 37
A C T  Engl ish -1114 37 A C T  Engl ish -1026 38

C. Sp&Dr Ach
HS Drama 2904 26 HS Drama 28
HS Sci Ach -0846 27

C. A r t  Ach
HS A r t  Ach 34 HS A r t  Ach 4084 42

HS W r i t A c h 1051 43
C. W r i t  Ach

HS W r i t  Ach 2837 30 HS W r i t A c h 3000 35
HS Dram a 1261 31 HS A r t  Ach 1019 37
HS S c i A  ch -1017 33 HS Drama 1078 38

C. Sci Ach
HS Sci Ach 21 HS S c iA c h 2476 26

HS W r i t A c h 0829 27
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The resu lts  in Tab les  9 and 10 underl ine the g rea t  im portance  

o f  spec i f ic  content in p red ic t ing  ach ievem ent  and strengthen e a r l i e r  

f indings (R ichards  _et al. , 1966b). In each case,  the best p red ic to r  

of ach ievem en t  in c o l l e g e  is s im i l a r  ach ievem en t  in high school;  

and in many cases  s im i la r  high school accom p l ishm en t  is the only 

va r iab le  contributing to the p red ic t ion  of c o l l e g e  accom pl ishment .  

M o r e o v e r ,  in the remain ing  cases ,  the p red ic t ion  of non -academ ic  

accom p l ishm ent  is im proved  only s l ight ly  by adding va r ia b l e s  to 

the cor respond ing  high school s c a l e - - a n  im prov em en t  l ik e ly  to 

d isappear  on c ro ss -va l ida t ion .  These  f indings are  consistent,  of 

course ,  with  a substantial l i t e ra tu re  showing that past p e r fo rm a n ce  

p red ic ts  future pe r fo rm an ce .  The in format ion  in Tab le s  9 and 10 

also con f i rm s  e a r l i e r  f indings that academic  potentia l and success 

contribute l i t t le  or  nothing to the p red ic t ion  of  n o n -c la s s ro o m  success  

(Astin , 1962; MacKinnon, I960; T o r ra n c e ,  1963; T a y lo r ,  Smith & 

Ghiselin,  1963; P r i c e ,  T a y lo r ,  R ichards ,  & Jacobsen,  1964; Gough, 

Hall ,  & H a r r i s ,  1963; Hoyt, 1965; Thorndike  & Hagen, 1959).

The resu lts  in these tables  show further  that the only m a jo r  

change result ing f r o m  the e l im inat ion  of high In frequency students 

is  some in c rease  in the p red ic t i v e  va l id i ty  o f  the high school a c h i e v e ­

ment scales .  O ve ra l l ,  the resu lts  w ith  the high In frequency students 

e l im inated  indicate that a tendency o f  a few students to e xaggera te  

their  accom pl ishments  may change some of  the deta i ls  of the r e la -
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t ionships among academ ic  potentia l,  academ ic  ach ievement ,  and 

non-academ ic  accompl ishment ,  but this tendency w i l l  not change 

the main  patterns and in terpre ta t ions  of  such re la t ionships.

The rem ain ing  c r i t e r i a  make our assessm en t  of  co l l e ge  student 

accom p l ishm en t  m o r e  com prehens ive ;  but they w e r e  not planned 

spec i f i c a l l y  to m easure  ach ievem en t  in the same a reas  in high 

school.  They  include: soc ia l  part ic ipat ion ,  soc ia l  s e r v i c e ,  business, 

human is t ic -cu l tura l ,  r e l ig iou s ,  and soc ia l  sc ience  ach ievement.

T ab le  11 shows what high school a ssessm en ts  p red ic t  these c r i t e r i a  

o f  c o l l e g e  ach ievement .  The exact magnitude o f  the co r re la t ion s  is 

l e s s  of an issue fo r  these c r i t e r ia ,  and e l im inat ing  the high In f r e ­

quency students seem s to reduce e r r o r  somewhat. T h e r e f o r e ,  high 

In frequency  students w e r e  excluded f r o m  the computations sum m ar ized  

in Tab le  11.

Tab le  11

Beta We igh ts  and Mult ip le  C or re la t ion s  
f o r  P r ed ic t in g  C r i t e r i a  of  N o n -A c a d e m ic  Accom p l ish m en t  

Not  Highly  C om parab le  to the High School  A ch ie v em en t  Sca les

C r i t e r i o n
Men W omen

P r e d i c t o r s Beta R P r e d i c t o r s Beta R
C, Soc P a r

HS Lead  A ch 2403 29 HS L e a d A c h 1907 24
HS W r i t A c h 1507 32 HS W r i t  A ch 1414 26

A C T  Eng l ish -1191 29
C. Soc Ser  A ch

HS L e a d A c h 1211 16 HS L e a d A c h 1190 17
HS D ram a 1052 19 HS Sci A ch 0930 19

HS W r i t A c h 0950 21
A C T  Math -0865 23
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Tab le  11 (cont. )

Men W om en
C r i t e r ion P r e d i c t o r s Beta R P r e d i c t o r s Beta R
C. Bus A ch

HS G P A -0937 09 HS L e a d A c h 0693 07
HS D rama 0747 12 A C T  Eng l ish -0693 10

C. Hum - Cul
A ch HS W r i t  A ch 2178 26 HS W r i t A c h 2350 27

HS Sci A ch 1503 29 HS S c iA c h 1355 30
A C T  Math -2197 31 HS A r t  Ach 1041 32
A C T  Soc Stu 1732 33 A C T  Math -1685 34

A C T  Soc Stu 1207 35
C. R e lS e r

HS D ram a 1081 14 HS D ram a 1159 14
A C T  Math -1050 17 A C T  Eng l ish -1342 17
HS W r i t A c h 0753 19 HS Mus ic  A ch 0775 19

HS G P A 0778 20
C. Soc S c iA c h

HS W r i t  A ch 1474 16 A C T  Engl ish -1629 13
A C T  Math -1568 21 HS W r i t A c h 1454 20
HS Sci A ch 0984 24 HS A r t  A ch 0957 22

As  was expected,  the mult ip le  c o r re la t ion s  in Tab le  11 a re  

somewhat lo w e r  than the c o r re la t ion s  in Tab les  9 and 10, and one 

would  expect  them to drop fur ther  on c ross -va l ida t ion .  Consequently, 

a better  approach to p red ic t ing  these v a r ia b l e s  probab ly  is to 

construct a high school  ach ievem ent  scale  co r respond ing  c lo s e ly  to 

the co l l e g e  ach ievem en t  scale .  F o r  the m os t  part,  the co r re la t ion s  

in Tab le  11 support the conclusion that high scores  on academ ic  

p r ed ic to r s  te l l  l i t t le  about a student's potentia l fo r  n o n - c la s s ro o m  

accompl ishment .
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Discuss ion

Th is  study lends fu r ther  support to our r e s e a r c h  to estab l ish 

that some non-academ ic  accom pl ishm ents  a re  independent of a c a ­

dem ic  potentia l and accom p l ishm en t  (Holland & R ichards,  1965, 1966), 

that non -academ ic  accom p l ishm en t  can be a s s e ss ed  w i th  m odera te  

r e l i a b i l i t y  (A m e r i c a n  C o l l e ge  T es t ing  P r o g r a m ,  1965; R ichards  et al. , 

1966a), and that non-academ ic  accom p l ishm en t  can be p red ic ted  with  

m ode ra t e  success  (Holland & N icho ls ,  1964; R ichards  _et al. , 1966b).

The p resen t  study strengthens these e a r l i e r  invest igat ions in s e ve ra l  

ways .  The sample  is l a r g e  and d i v e r s e  with  a full  range o f  talent; 

it w as  drawn f r o m  a w ide  v a r i e t y  of c o l l e g es ;  and it was  designed 

spec i f i c a l l y  to evaluate  the re la t ionsh ips  in question. The p red ic t i v e  

data w e r e  c o l l e c ted  as part  of a co l l e ge  admiss ions  testing p ro g ram ,  

w h i le  the c r i t e r i o n  data w e r e  co l l e c ted  as part  of a r e s e a r c h  p ro je c t  

on which  there  w as  no incent ive  fo r  students to d iss imulate  or  e x a g ­

g e ra te  the ir  ach ievements .  M o r e o v e r ,  f o r  the f i r s t  t ime the p red ic t i v e  

data w e r e  obtained p r i o r  to c o l l e g e  entrance. F ina l ly ,  the use of 

both high school and co l l e g e  In frequency  sca les  p rov ided  ev idence  

that the o v e r a l l  meaning and pattern o f  the p red ic t i v e  re la t ionsh ips  

is l i t t le  e f fec ted  by poss ib le  student d is tor t ion  of  their  ach ievements .

The p resen t  study es tab l ishes  that it  is poss ib le  to p red ic t  

non -academ ic  accom p l ishm en t  w i th  m odera te  success .  Because the 

high school n on -academ ic  ach ievem en t  sca les  a re  a r eg u la r  part
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of  a national c o l l e g e  adm iss ion  assessm ent ,  h o w ever ,  it is important  

to d iscuss in some deta i l  the magnitude of  the p red ic t i v e  va l id i t i e s  

and the impl ica t ions  of those magnitudes.

It is c l e a r  that by con se rva t iv e  o r  trad it ional  standards these 

va l id i t i e s  a re  unsat is factory .  The median co r r e la t io n  between high 

school and co l le ge  accom p l ishment  in the same a rea  is only . 2 5 when 

a l l  students a re  cons idered  and . 30 when high In frequency  students 

a re  e l iminated.  It must be r em em b e red ,  o f  course ,  that the non- 

academ ic  ach ievem ent  sca les  are  much shor ter  than the typ ica l 

tes t  of academic  potent ial.  R e la t i v e  to their  length, th ere fo re ,  

the va l id i t i e s  o f  these b r i e f  sca les  with a short h is to ry  of  d e v e l ­

opment com pare  ra ther  fa vo rab ly  w ith  the va l id i t i e s  fo r  typ ica l  tests 

o f  academ ic  potential which have a h is to ry  o f  deve lopm ent  of about 

f i f t y  y ea rs .  T h e r e  a re  a number o f  other reasons ,  however ,  f o r  

re j e c t in g  the negat ive  v e r d i c t  of conventional  standards fo r  test  va lid i ty .

F i r s t ,  at many co l l e g es ,  f r e sh m en  are  p reven ted  by student 

regulat ions f r o m  part ic ipat ing  in many o f  the a c t iv i t i e s  tapped by the 

non-academ ic  ach ievem ent  scales .  T h e r e f o r e ,  even i f  the " t r u e 11 

va l id i ty  of  the high school ach ievem ent  sca les  is  high, the obtained 

va l id i t i e s  would be l o w e r  in the f reshm an  yea r .  In an e a r l i e r  study 

using s im i la r  sca les ,  (R ichards  _et al. , 1966b) w e  did f ind that the

p red ic t i v e  va l id i t ie s  o f  high school ach ievements  in c reased  as a 

function of  the length of t ime students had been in co l l e ge .  Second,
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it has long been known (T a y l o r  & Russe l l ,  1939) that quite low c o r r e ­

la t ions y i e ld  sa t is fac to ry  success  rat ios  when se lect ion rat ios  are  

m odera te ,  and im p r e s s i v e  success  rat ios  when se lec t ion  ra t ios  are  

str ingent. C o l l e ge  adm iss ions  typ ica l ly  invo lve  m odera te  to str ingent 

se lec t ion  rat ios .  Th ird ,  the skewed d istr ibut ions of  the sca les  impose  

r ea l  l im it s  on the poss ib le  magnitude of  the co r re la t ion .  To  a degree ,  

th e re fo r e ,  to c r i t i c i z e  the low va l id i t i e s  is  to argue w ith  "na ture "  

ra ther  than w ith  the non -academ ic  ach ievem ent  scales .  The r e la t i v e ly  

high va l id i t i e s  f o r  s e l f - r e p o r t e d  high school g rades  support this 

in terpreta t ion .  It is l ike ly ,  m o r e o v e r ,  that the P ea rso n  co r re la t ion s  

g ive  a con se rva t iv e  es t imate  of  how l ik e l y  it  is  that a c o l l e g e  ach ie v e r  

w i l l  have ach ieved  in the same a rea  in high school.

The m ost  important  reason  for  r e j e c t in g  the v e rd i c t  of t r a d i ­

t ional standards, however ,  is  that the rat ionale  fo r  the non-academ ic  

ach ievem en t  sca les  g ro w s  out of an en t i r e ly  d i f fe r en t  conceptual 

f r a m e w o r k  than that of  t rad i t iona l  standards. T rad i t iona l  standards 

assume that only one dec is ion  is invo lved  in evaluating a pe rson 's  

potentia l  f o r  success ,  whether  o r  not he is  l ik e ly  to do w e l l  on 

a s ingle c r i t e r ion .  On the other hand, the non-academ ic  ach ievement  

sca les  a re  based on the assumption that there  a re  many kinds of 

e x ce l l ence ,  and th e re fo r e  many c r i t e r i a  f o r  us to p red ic t .  C on se ­

quently, evaluating a p e rson 's  potentia l f o r  success  invo lves  many 

dec is ions  ra ther  than a s ingle one. Cronbach and G lese r  (1957)
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have convinc ing ly  shown that, in such a situation, many short tests  

w i th  m odera te  or  even low va l id i t i e s  against s e v e r a l  c r i t e r i a  are  

m o r e  appropr ia te  than a s ingle long test w ith  a high va l id i ty  against 

one c r i t e r ion .

A  f inal ob ject ion to such dev ic es  can be dealt  w ith  m o re  

sum m ar i ly .  It is s om et im es  ob jected  that i f  such d e v ic e s  w e r e  

used in se lec t ing  co l l e g e  students, high schools  would  becom e  

aware  of  this and would  encourage  the ir  students to par t ic ipa te  in 

the kind of  ac t iv i t i e s  leading to high s cores .  But this would amount 

to encourag ing the ir  students to becom e  a c t i v e ly  invo lved  in such 

important  human endeavors  as art,  l i t e ra tu re ,  drama,  music ,  and 

sc ience.  Such an outcome hardly  seem s  undes irable .
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Tab le  A

In te r co r r e la t ion s  of P r e d i c t o r s  and C r i t e r i a  
fo r  A l l  Students at T w o - Y e a r  C o l l e g e s

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
1. 60 67 67 32 -04 07 03 00 06 03 38 33 14 06 04 -01 07 08 -02 01 -02 -04 02 -06 -05
2. 59 53 58 40 -08 02 -05 -07 -03 06 42 34 17 05 -04 -06 -02 01 04 -02 -03 -04 -06 -06 -11
3. 69 55 71 30 -03 01 01 -04 09 00 39 34 14 08 -01 -02 04 11 -03 05 03 -03 12 -05 01
4. 64 60 71 32 -04 09 05 -01 04 11 37 33 13 06 02 -04 04 07 03 02 01 -06 02 -06 -08
5. 36 38 33 35 11 -05 06 01 07 08 50 46 28 09 -03 01 00 06 05 00 -03 -07 01 01 -02
6. 03 00 02 04 14 22 46 21 41 33 07 09 08 27 05 09 11 12 05 31 18 10 18 10 19
7. 07 05 04 08 07 24 33 30 32 32 03 04 01 04 3 6 11 15 03 -01 03 04 02 -03 08 -01
8. 00 -02 01 09 10 42 34 37 56 44 08 08 09 16 07 25 15 19 02 19 20 06 14 14 12

9. -02 -03 02 02 -04 19 24 36 48 45 02 02 -01 10 04 11 41 12 05 09 06 04 06 04 04
10. 18 03 13 14 19 40 28 46 35 46 09 09 05 17 01 14 16 25 01 18 10 02 18 04 11
11. -04 02 00 07 10 30 34 39 41 41 05 06 06 08 08 09 18 13 22 14 11 03 15 06 11
12. 49 46 45 47 52 04 10 05 -03 09 00 85 37 19 -02 02 03 09 03 05 00 -07 03 -01 -03
13. 46 41 41 43 52 09 10 09 00 13 04 87 37 21 01 05 08 12 05 07 03 -01 08 05 03
14. 16 21 17 18 29 1 5 10 09 08 18 15 35 38 20 00 1 5 05 13 13 12 09 00 11 07 07
15. 10 09 06 09 12 22 11 19 11 20 13 16 16 28 10 19 24 21 02 42 44 16 12 13 14
16. -04 -01 -03 01 05 07 37 11 01 08 15 00 07 11 13 14 19 11 06 11 1 5 18 10 15 07
17. 00 -04 00 04 08 16 12 32 -01 1 5 02 04 04 11 18 22 22 32 06 27 27 13 29 24 20
18. 04 00 05 05 -09 13 10 15 35 17 09 -08 -01 04 16 10 12 28 18 31 25 16 22 13 16

19. 11 02 14 11 05 20 09 20 14 32 06 01 08 06 17 07 24 37 16 29 17 18 44 20 36
20. -09 -02 -08 00 03 11 07 09 02 10 15 00 04 12 05 17 09 14 17 17 12 13 27 15 22
21. -03 00 01 00 -04 23 08 17 04 17 07 -11 -04 08 30 09 16 30 28 16 43 28 35 20 31
22. -03 -03 -04 00 00 22 13 18 07 18 17 -03 02 12 40 14 19 21 19 15 39 26 24 31 24
23. -07 -04 -09 -12 -03 11 09 03 -03 06 07 -09 -01 10 17 13 11 14 12 16 23 28 20 20 18
24. 01 -05 13 06 00 17 10 19 15 25 13 -06 04 10 14 15 21 37 46 23 33 22 17 17 49
25. -01 00 - 06 01 08 12 18 16 02 12 10 05 07 09 17 23 25 10 15 17 18 34 18 19 23
26. -10 -06 03 -03 00 11 03 13 13 14 10 -09 00 10 09 06 08 26 26 20 27 16 10 42 11

Note .  - - C o r r e l a t i o n s  fo r  m a les  a re  shown above the diagonal and fo r  f e m a le s  be low the diagonal.



Tab le  B

Inter  co r  re la t ions  of P r e d i c t o r s  and C r i t e r i a  
f o r  A l l  Students at F o u r - Y e a r  C o l le ges

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
1. — 71 77 74 44 -02 01 -05 -11 05 02 42 36 22 01 -04 -04 -04 03 02 -09 -09 -04 00 -10 -11
2. 68 71 74 48 -06 -02 -08 -13 -03 09 45 34 24 03 -08 -11 -08 -03 02 -12 -10 -05 -09 -13 -15
3. 79 69 80 42 -05 -03 -05 -09 04 07 43 34 20 03 -06 -01 -03 04 03 -06 -07 -02 05 -11 -06
4. 77 68 80 41 -07 00 -05 -05 00 11 38 29 17 01 -08 -05 -05 -01 03 -09 -08 -03 -02 -12 - 11
5. 37 44 39 36 12 02 02 -08 08 09 50 48 31 04 -06 -06 -07 -04 04 -04 -04 -06 00 -03 -05
6. -08 -01 -08 -08 1 1 23 42 25 43 29 02 05 08 20 0 6 12 08 11 05 23 13 05 1 5 09 08
1. 03 07 03 00 02 22 37 32 37 29 00 00 04 07 30 02 06 04 0 6 05 04 08 08 07 00
8. -04 -06 -04 -04 05 40 24 39 53 34 -02 00 01 11 05 19 06 09 01 14 08 07 11 10 06

9. 03 01 02 03 -07 22 17 29 49 39 -06 -04 -03 04 01 05 25 04 04 06 04 06 06 04 03
10. 17 11 1 5 12 1 1 37 20 46 38 38 03 08 07 14 03 09 10 20 03 15 09 05 18 10 11
11. -02 00 01 02 07 27 1 5 33 47 41 03 03 07 04 05 00 1 3 02 20 07 03 07 11 02 03
12. 42 42 43 40 55 08 06 05 03 10 04 84 40 11 -03 -01 -02 03 03 -03 00 -06 03 -06 -02
13. 35 35 35 34 53 10 07 05 02 12 10 86 40 18 00 03 02 07 04 06 05 -03 08 03 03
14. 1 3 16 14 12 23 09 05 03 07 06 11 44 42 22 14 18 13 21 23 13 14 11 1 5 06 16
15. 05 03 07 04 04 21 11 15 10 13 13 14 11 18 13 21 24 30 17 45 42 17 16 21 18
16. -12 -07 -09 -09 -05 07 33 12 02 04 02 -05 -01 02 07 26 25 30 29 19 21 25 21 25 29
17. -04 -02 -02 -04 -02 12 03 22 10 12 02 02 03 10 19 19 34 43 26 36 32 23 33 22 38
18. 03 00 03 02 -09 11 05 13 34 11 11 -03 -02 06 18 12 21 40 32 36 33 27 31 23 27
19. 08 03 09 07 -01 11 05 23 11 28 07 00 02 08 19 13 29 27 30 41 31 27 45 24 44
20. -04 00 -01 -01 03 08 06 05 11 11 25 01 05 02 06 03 02 11 08 24 27 33 30 20 33
21. -14 -14 -13 -14 -04 23 06 18 09 14 10 -05 -01 10 24 12 24 28 27 13 44 24 35 28 3 6
22. -07 -08 -04 -07 -02 16 07 09 07 10 08 -03 00 09 30 15 22 25 17 10 39 27 30 38 33
23. -04 00 -01 -02 -01 07 -03 06 00 00 00 -05 -03 05 11 13 08 09 14 13 13 16 23 27 24
24. -03 -07 01 -03 -01 16 03 16 12 24 19 -02 04 11 16 11 22 30 41 15 32 27 11 22 47
25. -16 -11 -10 -11 03 13 06 14 01 09 09 -02 03 10 11 24 19 11 12 11 31 43 19 22 22
26. -17 -13 -11 -14 -03 13 00 05 05 08 08 -03 00 12 14 13 25 20 29 12 38 25 18 40 24

Note .  - -C o r r e la t i o n s  fo r  m a les  a re  shown above the diagonal and fo r  f em a le s  below the diagonal.
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