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Abstract 

An e :<PEP imp nt is described that 

anaiv:..'~:-s 4~{fepences in BASIC test s c o r e s  
b e t u r e e n  a gpnup uF :58 n o n - b u s i n e s s  a n d  : [ 04  
b u s i n e s s  !n~ .~Jors .  # i l l  s t u d e n t s  w e r e  9 i v e r ,  
~.::o~iP w,.,el::s ,:,f: i n s t r u c t i o n  i n  B A S I C  a n d  
t,-,r, lv a c o m m o n  B A S I C  e x a m i n a t i o n  t e s t i n ~  
! h e  j r. k n,',,~ 1 e d~.e ,.,-F 1 a.n~ u , i g e  P u l e s  a .nd  
[ : h e i r  a b i l J t ,  t o  r e a d  P r o ~ : ~ r a r n s .  

~ i n , ~ l " , - s l s  o-t:: r h u l t i P ] < ,  c o v a p i a n c e  u~as 
us~:~d t o  s t a t : [ s t i c a l I Y  a d j u s t  BASIC ' t : e s (  
S , ' ~ ) P P S  ;:: ,'~ P P.e P 1:; 0 r m a  n c e  o n  a c o m p u t e r  

c o n c e P t - s  e x a m i n a t i o n  a n d  ,:-,.ge. T h e  r e s g l t s  
sh,,w,:~d ,~,.-. sJ , '~ ,n : i . . i : : i can t  d : i . . F f : e p e n c e  b e t w e e n  
t h e  s c o r e s  o.F t h e  n o r , - . - bus  i n e s s  a n d  
b ~ ! s i n e s s  m a J o r s  o n  ! :he B A S I C  e : : < a m : i n a t i o n , ,  

These .Findings ape important since 
the-, Provide emPiPical evidence that the 

~,bilitY to ur, d e r s t a r , d  P r o ~ r ' a m m i n ~  lan~uas, e 

.i :!. i r i d e r . a r d e n t  o f  s t u d e n t s "  a o i d e m ; i ,  c 
di .  P a c t  J , ' ,n. T h u s ,  t h e  b a n e S : i t s  o f  
P P ;'! I~l P ~l.ITIm j FI !i:t {9 :.:: P e p i e i l  c .Gt E l . p P e a  r- t o  b e  

P e a l  J ; : - a b l e  .Fop b o t h  b u s i n e s s  ,~.nd 
n o r , - " b u s  j h e s s  s t u d e n t s .  

INTRODUCTION 

Two tYPes o{ in'I"eoduc I DrY comPuteP 

,"oupses ape cupnentl T bein!B o +: ~::e re d at 

RfE~.IhY c n l l e ! ~ e s  , a n d  u n i v e P _ , . . . i t i e s .  O n e  c o u r s e  

i s  dJ r e , - t e d  t o b . ~ a r d s  t h e  u n d e r £ ~ r a d u a t e  
B u ~  i r , e s s  A d m i  n i  s t p a t i  o n  ma.J o r  a n d  i s  
i l S U a 1 1 ~  a d,b.~}r'ee r e ~ u : i r e m e n t , ,  T h i s  c o u r s e  
,- r, v n p s  ! h e  s t a n d a p d  {: 0 P :1. C S s u c h  aS  
h ;a r  d ~ u a r e  a n d  s o .1:: t w a r . e  s y s t e m s ,  
J r * t r  o d u c t i o n  to b Y s t e m s  a n a ] Y s i s ,  
P P 0 '~ F" ;a.m m :i. rH~ c o n c e P t S ~  a n d  c o m P u [ e p  

a P P l  :i ca  t :i or~F. o n  ~.) U S i I-I{£' S S , 

The second tYPe o~: ~ [OUPSe is the so 
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called ComPuters & Society course aimed at 

t h e  non-business major. Major topics 
i n F ' ]  k l d e  h a p  d ~ l ~ a p e  a . n d  s o . F t w a . p e  systems., 
,=.Pogr.emm:i. rJ£~ c o n c e p t s ,  s o c i a l  i m p l i c a t i o n s  
,,F: ! h e  c , " , m P u t e P ,  a n d  c o m p u t e r  a P P l i c a t i o n s  
• ~.n ! :he  h u m a . n : i t : i e s  a n d  s o c i a ]  s c i e n c e .  A t  
s o m e  s c h o o l s  t h i s  c o u r s e  c a n  b e  u s e d  t o  
PB.P l  J. a i 1 .v s a t  i s . F v  "~:,e ne pa I education 
r . . e q , l i p e m e n t s  : in S o c  :i. a l  S c i e n c e s .  

An important consideration in 
r t e v v  1 c, P'i rF!~ ~ n t r o d u c t o n Y  c o m p u t e r  , : : : l a s s e s  

f o r  b o t h  b u s i n e s s  a n d  n o n - b u s i n e s s  m a j o r s  
i q  b o u J  m u c h  F, P O . ! ~ l p a m m i n ~  s h o u l d  b e  t a . u ~ J h t ,  
A s u r v e y  o-F 306 B u s i n e s s  Administration 

a n d  C o m P u t ' e p  S c i e n c e  d e P a . p t m e n t s  
( B r - a s w e l  I ,  1 9 7 7 )  h a s  s h o w n  t h a t  m o s t  o f  
t h e : J r  i n t  r ' o d u c t  or'.Y c o u r .  s e s  i n c l u d e  
P r  o ~ r . a m m i  n 9  ] an!.~ ua !~e  i n s t r u c t i o n  ;is a 

ma.i  n r  c o m p o n e n t ,  with 58% ot:  the 

respondents devo t i n-:.J mor.e than 25% of 

c l a s s  t i m e  t o  P p o ~ p a m m i  nE~ 1 a n - : ~ u a ~ e s .  
T h e r e  d o e s  n o t  a P P e a r "  t o  b e  a s i m i l a r -  
c o n s e n s u s  a s  t 'o  t h e  a m o u n t  o f  P r O _ q r a m m i n ~  
that s h o u l d  b e  i n c l u d e d  i n  a c o u r s e  f o p  
n on . . -bu  s :i. n e s s  maJ  o r - s .  C o n s e q u e n t l y ,  
Prr, ! :~p,- ] .mmin. . -_-~ lan~4u,_'a~e i n s t r u c t i o n  c a n  v a r Y  

£ r o m  n o n e . ,  t o  a l e v e l  t h a t  i s  c o m p a r a b l e  
to t h a t  o f :  the i n t r o d u c t o r y  comeutin-q 
cla.sses fop business a n d  computer s,zienoe 

majr',pSo Another approach fo]Iowed in many 

ComP~iteps and Society courses is to teach 
the u s e  of :  l i b r a r y  Packages ( e , - ~ .  SPSS. ,  
!qMO., e t c . )  i n s t e a d  o f  a P , a p t  i c u l  a P  
] a r i E l  l .Jag-ie . 

The rationale f o p  the deemPhasis o f  
pr' o f~ r a m m  :i n ~_:~ ] a r , ~ u a ~ e  i n s t r u c t i o n  in 
i n t r r ~ d u c t o r . Y  c o m p u t e r ,  c l a s s e s  .Fo r  
r~ o n-".,:: o m P u  t e P r e l a t e d  m a j o r s  i s  t h a t  
s t u d e n t s  m i l l  n o t  h a v e  t h e  n e c e s s a r y  
b a . c k ! ~ r o u n d  s k i l l s  t o  s u c c e s s f u l l y  l e a r n  t o  
Ppo_q r .am.  T h e  c o m r n e n t  t h a t  I m o s t  o f t e n  
h e a r  J s  t h a t  t h e s e  s t u d e n t s  a p e  " a f r a i d "  
o'F I :he c o m P u t e P  a n d  a. 1 o t  o f  Pr. og ramm:~ r , - q  
w i l l  o n l y  s e r v e  t o  " ~ : e p r J .  f : Y "  t h e m .  

There are tu~o ~uestions undenl Yin9 

this issue. First, is ability to epo!~cam 

neressarY to aPPr-eciate the incr.easin_~lY 
important pole that commuters ar'-e P1aminE~ 

i n  ou r ,  l i v e s ' : : '  I . Fee l  t h a t  t h e  a n s w e r  t o  
t h i s  r i l u e s t i o f l  i s  m o s t  d e f i n i t e l y  " Y e s . "  An  
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unde r~=. tan d;i n!~ o{ human-machine 

comrr~uni cat ion and s t r u c t u r e d  Problem 

s,n]vin'~, (Pro'~.~r.ammin~) enables students t:o 

o b J e c t i v e ' l ' v  e v a l u a t e  t h e  c a P a b i l i t i e s  and 

1 1 m : i . t ~ : [ t : J o n s  o'F t h e  c o l l l p u t @ p .  T h e  s e c o n d  
, : i u e s t J .  on  i s  w h e t h e r  o r  n o t  t h e r e  i s  a 
s : i , ~ i ~ n i f i c a n t  d i t : f e r e n c e  i n  t h e  a b : i . ] i t Y  ~o 
l e a r .  n P P o ~ P,T~.mm :[ n ~g b e t w e e n  b u s i n e s s  a n d  
n o n--.b ut~. J. n e  s s s t u d e n t s .  T h i s  i s  a n  
imF.'or, t a n t  ~ u ¢ : , s t i o r ,  s i n c e  i t " s  a n s w e r  w i l l  
i n f l u e n c e  t h e  o p ~,a n :l. z ,_--,. t :i. o n oF t h e  
i n t  p o d u c t o r " , -  ,:: O r h P U  ~'e p c o u r s e .  

'T'h i s Paper describes an experiment 

that comF~ares the Bus 280 (non-business 
ma.~ ,',ns ) ar, d Bus 294 (business majors) 

student s o u r . a s  on an e×amination testinc~ 

t h e i r  P r r , ~ J J c i e n c d  w i t h  B A S I C .  P r o < : i . c : i .  e n c Y  
w a s  m e a . s u r e d  b y  a.n exam: i ,  n a t J o n  t h a t  t e s t e d  
s t u d e n t s  k n o w ] e d . ~ e  o.F lam~,u,a!~e r u l e s  a.nd 
t h e : i t  a b i l i t y  to d e ! : e p m i n e  t h e  o u t p u t  o'F 
! ~ J v e n  BA:~J]:C p p o E ~ p a m s .  

METHOD 

SUBJECTS. The subjects consisted o f  
104 business majors who completed one of 

< o u r  B u s  2'i; '4 c l a s s e s  a n d  5 8  n o n - b u s i n e s s  
m a . J o p s  w h o  c o m p l e t e d  o n e  of :  f : o u r  B u s  26 ;0  
c ] a s s e s .  A 1 ".,' e :i. ~ h  t' s e c t i o n s  w e r e  d a y  
c l a s s e s  a n d  w e r e  t a u g h t  bY  t h e  r e s e a r c h e r .  
O n e  s e c t i o n  o 4  e a c h  c o u r s e  w a s  t a u ~ h t  e a c h  
q u a r t e r  ~:pom F a l l . ,  1 9 7 8  t o  F a l l ,  1 ' . ; '79,  
T a . b l e  I. P r e s e n t s  d a t a  o n  t h e  n u m b e r  o f  
s t u d e n t s  b y  section. 

hn:? r ~-- assumed t n  h,:~ ve indicated [." i'~ ;:~ i r. 

intepesL in PUrsuin9 either a business op 
non-busine,::.s major b", virtue of their 

e n r .  r, l l m e n t  i n  e i t ' h e r  B u r  2;F".O or  Bu~..~. 2 9 4 .  
T h i s  . .~s~=.umPt~on s e e m s  v a l i d  b, :~sed o n  ~'h-~:, 
r. q- s e."~, p c h e F " S P e r s o n a l  k n ouj t :--, ds~e o f :  the 

a, ' :a dem l ,  c up  ; e n t a t  i.,':,n uf :  m o s t  o~' t : h e s e  
< t u d e n t s .  

The I an s~u<~ ppoPop~' Ion OF business 

m a . i o r ,  s c o m P ] e P i n ~  B u s  2 8 0  i s "  p u z : : : l i n s ~  
s i n , : e  kh.eY a p e  a d v i s e d  ( t h e  . F : i p s t  u ; e e k  o f  
c l a s s )  n o t  t o  t a k e  t h ~ s  c o u r s e  s i n c e  i t  
,".7, nn,',~' b e  used t o  .~.atiF:..F'r ,'..he b u s ] n e s : ~ .  
cr ,  r.e r e q u i r e m e n t  ' : t h e . ,  m u s t  s t i l ;  t a k e  B u s  
2'?'- f l . )  a n d  I t  t u r n s  o u t  ( u  b~:, ,::i. s u P e r  b l u o u s  

c o u r s e  i.n s a t i s F Y i n ~  t h e  O e n o p . : i l  E d u c a ! : . i o n  
F e ~:1 u / F .e l l~e f l  I:: s ~ 

P R O C E D U R E .  A.' 'I !.. f : ' uden  t s r - e c e i v e d  
t h r e ~ : ,  w e e k s  ,:,f i n s t r ,  u c t i o n  or, i n ~ p o d u c i : o P , .  
.: ,.,m ,-:n_rl: :i. n s ,: ,:; ~, c;:? p I: ::. a .nd I.:o d r ~]ee I:: s o1:. 
~ n s t P u , : t : i  o n  : in BAS:[C. T h e  i. n t' r o d u ( t o p - ,  

H.~'r.te p ~ a I ~ n,' I ! l d e d  d:i s c u , s s ~  or, o f  maJ u p  

h a r d w a r e  a n d  s o f ~_ware c o m P o n e n l : s ,  b r  :i e.F 
h i s ( 'o~ ,-~ t: I o w c h a r  t i n~=t I : : u n d a m e n t a ]  s~ a n d  
i n t ' p o d u c t ' i o n  ! :o P r ' o ~ r a m m l n s < ~  i a n g u a f 4 < , s .  The. 
,-over,:~.~:*e o<  B A S I C  i. n c l u d e d  bt, e f : o l l o w i r r - ~  
s t a t e m e n t s :  LET. ,  F ' R I N T ,  END., R E A D ,  O A f A . ,  
UH ..... TG:. I: F., I :NPUT~ a.nd F O R . . N E X T .  I n  
addJ ton . ,  th,; .  F o l i  o w i r ' , 9  s v s  t,::,m c omm,:',.n d s 
w e r e  c , , v e r e d ~ ' .  L I S T . ,  RLIN, NEW:. OLD~ ::I:;AVE:, 
UNSAVL-'.':., R E N A M E .  R E P L A C E ~  C A T A L O G ~  a.nd B Y E .  

A ]  l ," ] ~ l ~ s e s  w e r e  .:~is q i 9 R e  d !~ .1 :. l ' , ( , m e w u  r k 

~ ' r ' o b l e m s  r a n g i n 9  i n  d i F ' i : : i , L u I ~ " ,  "From s i m p l e  

T a b l e  1 

Number of Studeqts Included 

In The Study BY Section 

Course 
................................................ 

Q u a r t e r / Y e a r  Bus. 2 8 0  B u s  2 9 4  

F a  ] 1 / ].'.T~78 21  -'=.,~..J 

sPrWinter/in.=j/:lV7";'l'i~79.~ 10 ,9 ~:' "- '" ='30 

F a  l I I 1':';'79 : iS 24- 

T o t a .  l 58 104 

Table 2 P r e s e n t s  a more detailed 
description of the students. As shown in 
this table, 43 of the students comPletin~J 
Bus 280 and 22 of the students cornP1etin_q 
Bus 294 were not included in the analysis. 

The decision was made to not include any 
busir, esS majors enrolled in Bus 280 (:,r. 
r, on-business majors enr.olled in Bus 294 in 

the comparative analysis. This decision 
w a s  b a s e d  on  t h e  d e s i r e  t o  f o c u s  
e x c l u s i v e l Y  o n  s t u d e n t ~  e n r o l l e d  i n  t h e  
i n t r o d u c t o r ' v "  c o u r s e  s P e c i f i c a 1 1 - r  d e s i - q n e d  
f o r  t h e i r  a c a d e m i c  d i r . e c t i o n .  H o w e v e r ,  
students in the two treatment ~rouPs whose 

records indicated that they had not 
defined a major, were included since they 

ar.  i t h m e t i c  c a l c a l a . ! : z o n  ~:',:, , o n t P o l  l e d . -  / , , u p  
p p o c e  s s i. ns~. S f : u d e n t s  w o r k e d  i n  a 
t i m e . - . s h a r e d  - u ~ n v i r o n m e n t  u s i n ~  a '::'I)P i.:i. 74.'[, 

m:in:i, c o m p u l : e r .  S t r  u c ( u r e d  wa. l k - t h p o u . , . : 4 h s . ,  a s  
d e s c r i b e d  i n  L~:,mos ( : 1979 ) . . ,  w e r e  
i n c o r p o r a t e d  i n t o  t h e  :i. n s  t p u , : : t  [ u n a l  
luP oce ! -~s .  W h i l e  s t u d e n t s  u s e d  d :i -I:: t :e r e  r , t  
t e::.:t b o o k s., t h e  l e c t u r e  m a t e r  : [ a i  on  
c o m p u t e r -  : s Y s t e m s  a n d  B A S I C  w a s  P t e s e n l T e d "  

f r .  om t h e  s a m e  s e t  o f .  n o t e s .  

A l l  s t u d e n t s  t o o k  I :wo c o m m o n  

e × a m i n a t  :i. o n s .  O n e  f o c u s e d  o n  t h e  
i n t r o d u c t o r y  c o n c e p t s  c o v e r e d  d u r J n . B  l : he  
F i r s t  t h r e e  w e e k s .  T h i s  5 0  P o i n t  
e x a m i n a ( - . i o n  w a s  m a d e  uP  of :  b r u e / f : a l s e  a .nd  
m u l t i p l e  c h o i c e  ~ u e s t : i .  o n s  that a r e  t y p i c a l  
o f  t - he  o n e s  t h a t  a p e  { o u n d  i n  I n s t u p c t o p s  
m a . n u a ]  s .  T h e  s e c o n d  e x a m i n a t i o n ~  a l s o  
w o P t h  5~() P o i n t s . ,  { : o c u s e d  t-~olY o n  B A S I C .  
T h e  9 u e s t i o n s  on  B A S I C  w e r e  ot :  t w o  t - , - P e s .  
T h e  f i r s t  t " r P e  c o n s i s t e d  ot:: 3 5  t r u e / . I . : a l s e  
c u e s ' l :  j. o n s  o n  c o r r e c t  1 a.n ~:Jua.~e usable. 

E::.=:amP 1 e s o f  t e s t  i t e m s  :i. n c  1 u d e  t h e  
f l 1 owin~.~,: 

I n  t h e  F o P - N e x t  c o m m a n d . ,  t h e  c o u n L e r  
c a n  b e  i n c r e a s e d  b y  a n v  v a l u e .  

T h e  GO TO s t a t e m e n t  J s  a. c o n d ~ t i o n a .  1 
branch s b a t e m e n t .  

A n  I :NPUT  s t a t e m e n t  re~4uJ  r e s  a n  
a s s o c i a t e d  D A T A  s t a t e m e t n t .  
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Te.b I e 2 

Student Population BY School and Major- 

Bus 280 Bus 294 

No.  o'F No .  o+: 
S c h o o l  / M a J o r  S t u d e n t s  S c h o o  1 / m a J  or. S t u d e n t s  

Fine and APPiied Business Admin 86 
Arts 8 

Child Dave] 2 
Indust Ar. ts 1 

Music I 
Cr. iminal dustier 1 
Ph, sical Educ 3 

Le~ter-s and Science 

Bzolo~Y 1 
En~_~ 1 i s h  1 
Chemis }:r'Y 3 

Biochemist r¢ 2 

Oeo ! o~Y 1 
Political Sci 1 

Math 4 
Medical Tech 6 
Sociol o£~Y 1 
Liberal Studies 2 

22 

Ent~ ineer in~, 5 

Gener'al l 
E1ectrica] 3 
Civil 1 

Undecided 23 

Business Admin (not 
included in the 

analysis) (43) 

Total 

General i0 
SPecial Bus i 
Labor Relations 1 
Ppe-Le~al 5 
MBA 1 

Unclassi4:ied Grad 5 
Accour, t i nt~ 31 
Bus Ir, 1:o SYstems 3 
Bus Education 2 
Of:<ice Admin i 

E c o n o m i c s  1 
F i n a n c e  2 
R e a l  E s t a t e  5 
M,ina~_~eme n t :11 
M a p k e t  J. n~ 4 

International Bus 3 

58 

Undecided 

Non-Bus Admin (r, ot 
included it, the 

analysis) ( 2 2 )  

18 

104 

,.'correct=true, ir,correct=1:a] se ) 

999 I F  X9=999 THEN 999 

75 FOR A=X2 TO T4 

35 LET A$=CAL STATE UNIVERSITY 

The second l-YPe oi: question consisted 

of: f':ive Ppo~r.ams (three Points each) that 
students were to read and determine the 
r e s u l t  o u t p u t ,  t h e  f : o l l o w i n ~ J  i s  an  e::.::amPle 
o4 t h e s e  t Y P e S  ot: questions-" 

What is the 1:irst line of: output 

~enerated by the .~ollowing Program? 

5 LET X = 0 

7 LET A = 1 
20 LET X=(X+I)#(A+I) 
30 LET IF X:>I5 THEN 50 
-'=o..., LET A=A+I 
40 IF A.::.IO THEN 20 
50 PRINT A, X 

60 END 

a. 3 40 
b. 3 45 
c. 4 40 
d. 4 50 
e. none oi-" these 

All tests wer.e completed dur. in~ the 

allotted time Period and were machine 
scored. 

RESULTS 

STATISTICAL ANALYSIS. AnalYsis oi= 

multiple covaniance was used to compare 
the BASIC examination scores o4 the Bus 
280 and Bus 294 students. Two covariates 
were used: student test scores or, the 
1:inst examination (comeutin9 concepts) and 
student age (derived 1=r. om student 
records). Student test scores were used 
as a covariate to estimate students" 
academic skills. Age was chosen as a 
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covaPia[e because it has been shown to be 

an :imPoptant vapiab]e in the ability of 
meoP|e to lear.n a skil] (WELFORD. 1958). 

A covapi;:~te is ,..-.i. factop pePPesentin~g 
a soupce of vaPiation which :influences the 

e::::Per, imer, t but cannot be exPer-imental lY 

c o n t p o l l e d  ( t h r .  ou£~h r . a n d o m  a s s i ! : ~ r , m e n t  o f  
. s u b J . e c f s  to t p , ~ , a t ' m e n t  s ) . C o v a P J a n c e  
analysis t h e n  statistically contpols i:op 
the e l::.Fect of one op mope covaPiates on 

the dependent vat. late beir,~J studied,, This 

P f - , d u c e s  e x P e p i m e n t a ]  e P p o f  a n d  o b t a i n s  a n  
u n b i a s e d  e s t i m a t e  of :  t r . e a t m e n t  e f : - F e c t s .  
C o v a p i a t e  a n ; i  l YS :i. s is a P P P O P P i a t e  ]::OP 
e::.::Pe P :i. me n t s :i. n v o  ] v i  n-~ i n t a c t  9 p o u P s  
( c l a s s R o o m s )  s i n c e  i t  s t a r  :i. s t :i. ca. 1 1 Y  
a d d p e s s e s  the l a c k  of :  P p e e : : < P e P  i m e n  t a ]  
s a n , P l : i n . ~  e<lu:i, v a l e n c e  i n  s i t u a t i o n s  w h e P e  
P a n d o m i z a l . " i o n  i s  l a t e n t  ( E l a s h o . F . F - ,  19 / : , 9 ;  
K:i r.k., : 1 9 6 S ) .  H o w e v e r . ,  E l a s h o f . F  ( 1 9 6 9 )  
e m p h a s i z e s  the i m p o r t a n c e  o~: s a t  i s f : Y J ,  n 9  
t h e  . F o l l o ~ : i . n ' - ~  a s s u m p t i o n , - . - ,  a b o u t  t h e  d a . t a  
w h e n  c o v a r i a n c e  a n a l - Y - s : i s  i s  u s e d :  

I .  Covapiates must be statistically 
indePendent o f  the tpeatment. 

This is insuPed by measuPins.~ the 

covapiates PPiOP to the 

administration o f  the I. r'eatment 

(instr.uction in BASIC). 

2. The covaPiates and the cr. itePion 
var. iable must exhibit a l i n e a r .  
relationship. This u~as checked bY 

ar, al Yzin_~ sets of :  scatter. Plots 

f o p  each tpeatment 9pouP. Also, 

the slopes must be statistically 
diffePent fr.om zer-o. 

3. Covar iates must not exhibit 

tPeatment-sl oPe intePaction. This 
means that covaPiates must not 

have statistically une~ual slopes. 

Since both covapiates wePe tested and 

satisfied these assumptions., the dependent 

var. iate (BASIC test scopes) was adjusted 

fop multiple Potential souPces of: biases. 

MAJOR FINDINGS. Table 3 PPesents the 
analysis o f  multiple covapiance pesults 

~or. BASIC test scopes of the two Br-ouPs. 

The t~o BpouPs wepe found to be' vepY 

similaP in tepms of the iP Ppetest (Test I) 
scopes and a~e. Also, both o~: these 
covar, iates exhibited slopes si_~nificantlY 
d i f f e r . e n t  f r - o m  z e r . o  ( z e r . o  s l o p e  h Y P o t h e s i s  
p e J e , : : t e d  with F=37.2), and statistically 
similar, slopes (hYPothesis accepted with 

F=.02). Bus 280 students achieved a hi-~her" 
adjusted BASIC test scope mean (38.34) 
than the Bus 294 students (37.52). 

H o w e v e r . ,  t h i s  d i f f e r . e n c e  m a s  n o t  f o u n d  t o  
b e  s i B n i f i c a n t l Y  d i f f e p e n t  ( F = . 5 7 )  a t  a n y  
e r . o b a b i l  i t Y  l e v e l .  

DISCUSSION. 

This study ePesents emPiPica] 
evidence that thePe is no si~ni~:icant 

di<fepence in PpOL~pammi ng I angua!~e 

]e;:ipnin!~ caP,abilitY betLueen business and 
n , ' , n - b u s : [ n e . s s  m a . ; o p s .  This findinf~ sus~ests 

t h a t  F r o m  a n  a c a d e m i c  P o i r ,  t o f  v l e ~ . ,  a 
~ : o c u s  on  PP o$-*Pamm J n9  I s  e n t i r . ~ ] h  
. ' . ~ P P r o P r J a t e  .i.n l:h~::~ i n t p o d u c t o p Y  c o m P u [ ' e P  
Course d e s  i. 9nE. d For n o n - - b u s i n e s s  m a J o p s .  
' ]"h:Js i s  v e P Y  e n c o u p a g J n t J  ::~.:i. R c e  : i t  h a s  b e e n  
t h e  p e s e a p c h e p " s  e x P~:. p :i. e r] c.~ ( b a s e d  o n  
i ~ , f , , r m , u ]  ( : o m m e n t s  a.nd wr. i t ! : ~ n  e v a l u a t i o n s )  
t h a i :  , ~ t H d e n t s  -F:Jnd P p o g i . a m m i n ~ !  kO be  l:h,= 
m o s t  ~ n t e p e s t : i n ' ~  Par .  l: ,:,F t:-h,-: c o a r s e .  F h u s .  

• t h e  ~_ {sse r t : i _on  t h a . ~  t h e  ~ i~enepa l  u n i v e r s i t y  
s t u d ~ - ~ n f  u n i ] ]  n o t  d o  w e l l  :It:: Ppot~lp,,:~.mm.i.n~:e ,'.s 
:~ l : r .essed~ d o ~ s  n o t  a P P e a p  to In;~ V@ an 

emP' i  P.i ,La ] b a s i s .  

An imPoptant con.~idepati,.,n in k hi ~. 

study is the Possibll it., that exPepzmental 

rnor'.tai:!tv (l-ss oF s u b . J e e r s  .F'rom t'h¢~ 
t r - c a  I -mer r t  ~r.  o u P s )  ma- ,  h a  ,,e :l r, t r" o d,.I c e,:l 
s ' F s t e m a t ] , :  b i a s e s  J.nl",., t h e  e.:.:P<~r i m e r n t . .  I n  
othep u J o p d s  it ma," be P o s s i b l e  t h a t  
a u t h o p i ; . . " e d  a.nd d n a . u t h o p J . . . z . ~ d  .~u:i. k h d p , ] . w ; : i l s  b y  
s t u d e n t s  ma.,, h a v e  r e s u l t e d  :,.n 
h o n  '..p e P p [::, s e  n [  a t ] vE. L' r.<{,a t me i5 t 2 : ! p o u P s .  
T b @ p e  f : o p e . ,  t h e  .F o 1 ] ,',tL~ i n f-~ a l : ' t  p .J. t ] on  p a t e s  
, , !ape ca. l c u l a t ~ , d  F,,P t h e  B u s  2 8 0  a n d  B u s  
294.  ! ~ P o u P s ~  p e s P e , : : t i , ¢ c . ] . , . "  o12::?, a n d  . [ : i S .  A 
t e s t  ",:" o p s :i. B n :i. -F J c a  n c~:, ,,i- d .i {: .1: e p ~::. n c e 
b e t , , P e n  tu ;o  P p o p o r - t i o n s  s h o w s  ~ 
norr.-.s:i,::~rr:i.-I::i.(",~i'~,::e z - v a l u e  ,',I:: . .[.:?. 

While a similapit, ~.n co~n i t z w!, 

m e a s u P e s  a.PP~-tap!-. [:O ~.<:.:lst b e l u J e e n  the:.=.e 

t w o  ~ P o u P s - ,  e m P i P i c a l  F ' e s ~ , a P c h  i s  n e e d ~ T d  
t,:', i n v e s t i ! ~ a t e  d:i. f f e p e n c ~ - : ~ ,  i n  a t t ~ . t u d i n a . i  
o u t c o m e s  o f  s t u d e n t s  e n p o J l e d  i r ,  b o t h  
t Y P e s  o ' F c o u r s e s  w h e n  F,p o 9 1  a, mm ] n 9  1. S 
s t p e s s e d .  A s t u d .  b y  h e m o s  (19"7.'.?,) ShOL~JS 
' t h a t  b u s i n e s s  m a g o p s  t e n d  t n  ;-,::hi. b i t  
Positive a t t i t u d e s  t o w a p d s  pp  oBi.<{mm i n g .  
An a l: ' t  :i. t: u d  :i. n a  1 s t u d " , "  o f  n o n - b u s : i  h e s s  
m a J o P s  n e e d s  t o  b e  u n d e p t , i l : . e n .  I m o u l d  
h Y P o t h e s i z e  "[:hat- n , : . ,n-b u ~ i he  ri. s s t udc-~nt 
a t t i t u d e s  w o u l d  , : a l so  be  s i B r ,  i .1:: ] c a n  t l '~" 
P o s i t i v e .  I.F b o t h  c o ~ L n i  t i v e  a n d  
a t t i t u d i n a l  m e a s u p e s  i n d  i , . : a t e  .I.: h,:~ 
e f ÷ : e , : t : ~ v e n e s s  ot-" . F o c u s i n ~  o n  p p o t p a m m i n ! : ~  
i n  It:he :i. n t p o d u c t o p Y  c o m P u t e P  coups .E-  }:01'" 

a l l  s t u d e n t s ,  t h e n  , - u P p e n t  p p o P o s a l s  f o r  
n o n - p p  o~4 p a m m i  hE1 i n t r o d u c t o l < . ,  - c o m P u l : e r .  
c o u r - s e s  a P ~ , e a P  t o  b e  d i f f : i . , : u t l -  I : , - . . . ~ u s t i . F - , .  
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Table 3 

AnalYsis of MuItiP1e Covar.,.ance 

For. BASIC E::.::arr, ination Scones 

S e u r . c e  D.F. SS MS F 

Equa,litY of Adjusted Ce,l,l 1 24.92 24.';;'2 ....,,,"::-~ 

Means 

Zero S,I ore 2 3243.85 16:21.93 37.20# 

Error. 158 6888.29 43.60 

E~ua,litY o f  S,ioPes 2 1.47 .73 .02 

Error. 156 6886.82 44.15 

.~= C.OI 

Cor ,  t r o . l  V a r i a b l e s  C r i t e r i o n  V a r i a b l e s  

U n a d J u s t e d  
B A S I C  T e s t  A d j u s t e d  B A S I C  

A ~.i~ e Pretest Scores Test Scores 

Group Mean SD Mean SD Mean SO Mean SLd Er.r'o r. 

B u s  2 8 0  2 3 . 0 3  6 . 5 7  :B'.;'. 16  5 . 9 3  : 2 . 8 . 4 8  7 . 7 2  3 8 . 3 4  . 8 , 7  
(n=58) 

Bus 294 23.'..T,'9 5.47 39.10 6.08 37.44 8.09 37.!q2 .65 
( n = : 1 0 4 )  
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