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ABSTRACT

The American College T est (ACT) i s  a n a tio n a lly  normed t e s t  

developed by the  American College T esting program in  Iowa C ity ,

Iowa. The t e s t  b a tte ry  assesses  th e  a p titu d e  o f high school s tu d en ts  

and i s  e sp e c ia lly  im portant fo r  those s tu d en ts  who wish to  a ttend  

a post-secondary  educational i n s t i tu t i o n .  The ACT assessm ent i s  a 

comprehensive e v a lu a tio n , guidance, and placement se rv ice  fo r  

educators and s tu d en ts  in  th e  t r a n s i t io n  from high school to  c o lle g e . 

This study  examined th e  re la tio n sh ip  between ACT t e s t  sco res and 

c e r ta in  se lec ted  s tu d e n t, school and fam ily v a r ia b le s .

The sample fo r  th i s  study  was the  1986-1987 ACT t e s t  tak ing  

popula tion  o f  sen io r  pub lic  high school s tuden ts  in  the  s ta t e  o f 

Iowa. The d a ta  tap es  o f  21,131 p u b lic  high school s tu d en ts  were 

provided by the American College Testing program in  Iowa C ity ,

Iowa. The d a ta  tape provided inform ation  about each public high 

school s tu d en t in  regard to  h is /h e r :  (a) ACT composite t e s t  score;

(b) academic p rep a ra tio n ; (c) g raduating  c la s s  s iz e ; (d) school 

d i s t r i c t ' s  co s t per p u p il; (e) e th n ic i ty ;  ( f )  gender; (g) c la s s  rank; 

(h) grade po in t average; and ( i )  fam ily income le v e l .  D escrip tive  

s t a t i s t i c s  and frequency d is tr ib u t io n s  portrayed th e  sample. A 

m u ltip le  reg ress io n  a n a ly s is  was used to  t e s t  th e  re la tio n s h ip  

between the  independent and the  dependent v a r ia b le s . The concept 

o f  e f f e c t  s iz e  was used to  in te r p r e t  the s iz e  o f  th e  c o r re la tio n  

c o e f f ic ie n ts .  The conventional d e f in i t io n s  proposed by Cohen were 

used: "sm all" e f f e c t  s iz e ,  r  = .1 0  and r 2 = . 0 1 ; "medium" e f fe c t
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s iz e ,  r  = .3 and r 2 = .09; and " la rg e"  e f f e c t  s iz e ,  r  = .5 and r 2 

= .25 .

The an a ly s is  o f  d a ta  o f  th i s  study revealed th re e  v a ria b le s  

th a t  were c la s s i f i e d  as having a " la rg e"  e f f e c t  s iz e .  Those th ree  

v a r ia b le s  were: (a ) high school grade p o in t average; (b) high school

c la s s  rank; and (c )  e th n ic i ty .  Two v a r ia b le s ,  academic p repara tion  

and gender, produced a "medium" e f f e c t  s iz e .  Family income le v e l 

and graduating  c la s s  s iz e  were ca lcu la ted  as having a "sm all" e f fe c t  

s iz e  and a school d i s t r i c t ' s  co s t per pup il was noted as having 

le s s  than a "sm all" e f f e c t  s iz e .  High school grade p o in t average, 

high school c la s s  rank , and e th n ic ity  o f  Iowa public  high school 

s tu d en ts  had the g re a te s t  re la tio n sh ip  to  ACT t e s t  sc o re s . Family 

income le v e l ,  g raduating  c la s s  s iz e  and a school d i s t r i c t ' s  c o s t 

per pu p il were found to  have very l i t t l e  re la tio n s h ip  to  ACT t e s t  

sco res o f  Iowa public  high school s tu d e n ts .
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CHAPTER I  

INTRODUCTION

The American College Test (ACT) i s  a n a tio n a lly  normed t e s t  

developed by the  American College T esting  Program in  Iowa C ity , 

Iowa. The t e s t  b a t te ry  a ssesse s  th e  a p titu d e s  o f  high school 

s tu d en ts  and i s  e s p e c ia lly  im portant fo r  those s tu d en ts  who wish 

to  a ttend  a post-secondary educa tiona l i n s t i tu t i o n .  The ACT 

assessm ent i s  a comprehensive e v a lu a tio n , guidance, and placement 

se rv ic e  fo r  educators and s tu d en ts  In  th e  t r a n s i t io n  from high 

school to  c o lle g e . U n til 1985, a s tu d en t com pleting the  whole 

te s t in g  program took and completed a Student P ro f i le  Section  (SPS) 

and th e  ACT In te r e s t  Inventory (Laing, Engen, & Maxey, 1986). In 

the  f a l l  o f  1985, th e  American College T esting program added the  

High School Course/Grade Inform ation sec tio n  which s o l i c i t s  

inform ation about the  high school courses a s tu d en t has taken o r 

p lans to  ta k e , and the grades he/she has earned (Laing, Engen, & 

Maxey, 1986).

ACT t e s t  sco res a re  reported  on a standard  sc a le  th a t  ranges 

from 1 to  36. The a rith m e tic  average o f the  standard  sco res of 

the fo u r su b te s ts  i s  c a lle d  the  ACT composite sco re . I t  i s  o ften  

used as a measure o f  o v e ra ll educa tiona l development (Laing, Engen, 

& Maxey, 1986).

Most co lleg es  and u n iv e rs i t ie s  req u ire  an ACT score o r  a 

S cho lastic  A ptitude Test (SAT) sco re  as p a r t  o f  th e i r  en trance 

requirem ents. Nationwide, approxim ately 750,000 s tu d en ts  were
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2

expected to  take th e  ACT Assessment exam ination during th i s  school 

y ea r (Trend Tables fo r  th e  ACT Tested S tu d en ts , 1987).

Statem ent o f th e  Purpose 

According to  p a s t re se a rc h , academic p rep a ra tio n  i s  one o f 

th e  v a r ia b le s  which has th e  g re a te s t  e f f e c t  upon ACT t e s t  scores 

(Maxey, C a rg ile , & Laing, 1986). Academic p rep a ra tio n  i s  defined  

as th e  t o t a l  number o f co re  academic courses in  th e  areas  o f  n a tu ra l 

sc ie n c e s , so c ia l sc ien c es , m athem atics, and E nglish  th a t  s tu d en ts  

tak e  during th e i r  high school years (Maxey, C a rg ile , & Laing, 1986). 

ACT t e s t  scores a re  more im portant than ever today—not only  in  

ga in ing  adm ission to  th e  c o lle g e  o f  th e  s tu d e n t 's  cho ice , bu t a lso  

fo r  ob ta in ing  academic and a th le t i c  sch o la rsh ip s  (NCAA Guide fo r  the 

College-Bound S tu d en t-A th le te . 1988-89; Wavs to  Pay fo r  C o llege. 

1988-89; B uilding Your Educational F u tu re . 1988-89; U n iversity  o f 

Iowa P re s id e n tia l  Scholarsh ip  Program. 1988). This study w il l  

s p e c if ic a l ly  examine the  academic p rep ara tio n  o f  Iowa pub lic  high 

school s tu d e n ts , and i t  w il l  seek to  v e r ify  p as t research  on academic 

p rep a ra tio n  and ACT t e s t  sc o re s . I t  i s  expected th a t  inform ation 

gained from th i s  research  w i l l  help co u n se lo rs , te a c h e rs , and 

ad m in is tra to rs  guide s tu d en ts  and th e i r  p a ren ts  towards making 

proper d ec isio n s  regarding c e r ta in  v a r ia b le s  th a t  can a f f e c t  th e i r  

ACT t e s t  sco re s . This study d if fe re d  in  th a t  th e  purpose was to  

id e n tify  v a r ia b le s  th a t  could be used to  p re d ic t  ACT scores o f  

Iowa pub lic  high school s tu d e n ts . I t  a lso  re p lic a te d  and extended 

p a r ts  o f previous research  s tu d ie s  performed on ACT t e s t  sco re s .
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Need fo r  the  Study

Today, p a re n ts , school d i s t r i c t s ,  and o o lleg es  s tro n g ly  

emphasize ACT t e s t  sco res (Building Your Educational F u tu re .

1988-89; NCAA Guide fo r  th e  College-Bound S tu d en t-A th le te .

1988-89; U niversity  o f  Iowa P re s id e n tia l Scholarship  Program. 1988; 

Ways to  Pay fo r  C ollege. 1988-89). Because o f  the Importance of 

th e  ACT t e s t ,  th i s  study extended and re p lic a te d  p a r ts  o f o th e r 

s tu d ie s  and v e r if ie d  p a s t research  done on ACT t e s t  sco res  regarding 

th e  follow ing v a r ia b le s : gender, e th n ic i ty ,  fam ily income le v e l ,

g raduating  c la s s  s iz e ,  c la s s  rank and high school grade po in t average 

(A nrig, 1984; A tk ins, 1980; B i l l s ,  1977; Ferguson & Maxey, 1976; 

H arn lschfeger & Wiley, 1976; Laing, Engen, & Maxey, 1986; Maxey, 

C a rg ile , & Laing, 1986; May, 1978; Maxey, Wimpley, Ferguson, &

Hanson, 1976; Munday, 1976; Russo & C hecketts , 1978).

This d is s e r ta t io n  examines 30 s p e c if ic  academic courses taken 

by Iowa pub lic  high school s tu d en ts  and the  e f f e c t  th i s  s p e c if ic  

academic p rep ara tio n  has upon ACT t e s t  sc o re s . No research  to  

d a te  has examined the  30 s p e c if ic  academic courses u t i l iz e d  in  

t h i s  s tu d y . In a d d itio n , a study o f  Iowa school d i s t r i c t s '  co st 

p er p u p il and i t s  e f f e c t  upon ACT sco res was researched to  determ ine 

i f  th e  amount o f money spen t per s tu d en t in flu en ces  the  q u a lity  o f 

education  o r a f fe c ts  ACT sc o re s . Cost per p u p il has no t been 

examined in  previous resea rch .

This c u rre n t research  s p e c if ic a l ly  d ea ls  w ith ACT t e s t  scores 

o f 21,131 Iowa public  high school s tu d en ts  who took the  ACT
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exam ination during  th e  1986-1987 school y ea r . No o th e r  s tu d ie s  

were found in  th e  re search  th a t  u t i l iz e d  ACT t e s t  sco res  o f only 

Iowa pub lic  high school s tu d en ts ; r a th e r  ACT s tu d ie s  th a t  examined 

s im ila r  v a r ia b le s  fo r  th e  s t a t e  o f Iowa included scores o f p r iv a te  

and p a ro ch ia l school s tu d en ts  in  Iowa. Teachers, a d m in is tra to rs , 

s tu d e n ts , and p a ren ts  in  Iowa pub lic  education  can use th e  e f fe c ts  

o f  c e r ta in  s tud ied  v a r ia b le s  upon ACT t e s t  sco res to  help  increase  

th e  ACT t e s t  sco res o f fu tu re  gen era tio n s  o f Iowa public  school 

s tu d e n ts . In  tu rn , th i s  w ill  help Iowa pub lic  high school s tuden ts  

gain  adm ission to  c e r ta in  co lleg es  and allow  them th e  opportun ity  

to  b e t t e r  compete fo r  c e r ta in  academic and a th le t i c  sc h o la rsh ip s .

Statem ent o f th e  Problem 

The broad problem statem ent fo r  t h i s  study was: What v a ria b le s

r e la te  to  ACT sco res  o f public high school s tu d en ts  in  Iowa? Eight 

s p e c if ic  v a r ia b le s  were examined and se le c te d  because o f  th e i r  

in t e r e s t  to  the  re se a rc h e r, the  a v a i la b i l i ty  o f  t e s t  d a ta  fo r  the 

e n t i r e  t e s t  tak ing  popu la tion , and the  impact these  v a ria b le s  have 

upon ACT t e s t  sco res as found in  previous research  ( B i l l s ,  1977; 

Maxey, C a rg ile , & Laing, 1986; Laing, Engen, & Maxey, 1986; Russo 

& C hecketts , 1978).

D e fin itio n s  o f V ariab les 

The dependent v a r ia b le  in  th i s  study was ACT composite t e s t  

s c o re s . The ACT assessm ent exam ination has fo u r academic 

s u b te s ts :  E nglish , m athem atics, s o c ia l  s tu d ie s ,  and the n a tu ra l 

sc ie n c e s . The fou r su b te s ts  a re  scored in d iv id u a lly  using a standard
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score th a t  ranges from 1 to  36. A composite score (from 1 to  36) 

i s  determined by a r ith m e tic a lly  averaging the  four su b te s t standard  

sco res .

The major independent v a ria b le  in  th is  study was academic 

p reparation  o f Iowa public  high school s tu d e n ts . Academic 

p repara tion  i s  defined as th e  number o f  core academic courses th a t  

a s tuden t has taken during h is /h e r  high school years . B il ls  (1977) 

and Laing, Engen, and Maxey (1986) found th a t  academic p rep ara tio n  

was one o f the most im portant fa c to rs  in  p red ic tin g  ACT t e s t  sco res .

This research  paper included th ree  genera l ca teg o rie s  o f 

secondary Independent v a ria b le s  a lso  stud ied  by Russo and Checketts 

( 1978): (a) school re la te d  v a r ia b le s ; (b) s tu d en t re la te d  v a r ia b le s ;

and (c) a fam ily v a r ia b le . Secondary independent v a ria b le s  a re  

defined as v a ria b le s  perceived as having a le s s e r  e f fe c t  upon the 

dependent v a r ia b le —the ACT t e s t  sco re s .

School Related V ariables

1. Size o f  Iowa public  high school graduating  c la s s .  The 

Iowa Department o f Education found th a t  s tu d en ts  graduating from 

d if fe re n t  sized high school graduating  c la sse s  achieved s ig n if ic a n tly  

d if fe re n t  ACT t e s t  sco re s . This inform ation came from d a ta  reported  

by s tuden ts  on the Student P ro f ile  Section (SPS) o f the  ACT b a tte ry  

which asked fo r  the number o f s tu d en ts  in  the  graduating  c la s s .

2. Iowa public  school d i s t r i c t s '  co s t per p u p il. Family 

income le v e ls , as reported  n a tio n a lly , s ig n if ic a n tly  a f fe c t  ACT 

scores (Reference Norms fo r  1987 ACT Tested High Sohool G raduates.
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1987). Accordingly, d i f f e r e n t  school d i s t r i c t s *  co st p e r pup il 

may s ig n if ic a n tly  a f f e c t  ACT sco re s . The re la tio n sh ip  between 

fam ily income le v e ls  and school d i s t r i c t  c o s t per pup il in d ic a te s  

th a t  more money a v a ila b le  o r  a l lo te d  fo r  education means h igher 

ACT t e s t  sco re s . The c o s t per p u p il per school d i s t r i c t  o f every 

pub lic  school d i s t r i c t  in  Iowa was examined in  re la t io n  to  i t s  

p u p ils ' ACT sco re s . The exact d o l la r  amount was assigned to  each 

corresponding school d i s t r i c t .  This inform ation was compiled by 

the  Iowa Department o f  Education.

Student Related V ariab les

3. E th n ic ity  o f Iowa pub lic  high school s tu d e n ts . Reference 

Norms fo r  th e  1987 ACT Tested High School Graduates reported  th a t 

m inority  s tu d en ts  have s ig n if ic a n t ly  lower ACT te s t  sco res (Reference 

Norms fo r  the  1987 ACT T est High School G raduates. 1987). M inority 

groups, such as the  NAACP, have questioned ACT te s t  b ia s . Olion

and Olion (1984) s ta te d  th a t  assessm ent instrum ents such as the 

ACT exam ination are  no t being p roperly  used. They sa id  th e  t e s t s  

lack the knowledge o f b lack c u ltu re  and black communities.

Examiners' competency in  th i s  a rea  should be c lo se ly  sc ru tin iz e d  

and evaluated (Olion & O lion, 1984). Although sp e c if ic  t e s t  b ia s  

was not researched in  th i s  paper, i t  does examine ACT t e s t  scores 

according to  the e th n ic i ty  o f  the  Iowa public  high school s tuden ts  

tak ing  the  ACT exam ination.

4. Gender o f th e  Iowa public  high school s tu d en ts . Reference 

Norm3 fo r  1987 ACT Tested High School Graduates shows a s ig n if ic a n t
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d if fe re n c e  in  the  ACT te s t  sco res o f male and female s tu d en ts  

( Reference Norms fo r  1987 ACT Tested High School G raduates. 1987). 

N a tio n a lly , fem ales achieved an ACT composite t e s t  score o f 18.6 

w hile males achieved an ACT composite t e s t  sco re  o f  19.9. Thi3 

study  examined ACT t e s t  sco res according to  gender o f th e  Iowa public  

h igh school s tu d en ts  tak ing  the  ACT exam ination.

5. C lass rank o f  Iowa pub lic  high school s tu d e n ts . Maxey, 

C a rg ile , and Laing (1986) s tu d ied  the  re la t io n s h ip  between ACT 

t e s t  sco res and c la s s  rank n a tio n a lly  and found s ig n if ic a n t  

d iffe re n c e s  in  the  ACT t e s t  sco res o f s tu d en ts  in  r e la t io n  to  high 

school c la s s  rank (Maxey, C a rg ile , & Laing, 1986). This re la tio n s h ip  

was examined in  t h i s  study .

6 . Grade p o in t average o f  Iowa pub lic  high school s tu d en ts . 

Maxey, C a rg ile , and Laing (1986) a lso  stud ied  th e  re la tio n sh ip  

between ACT t e s t  sco res and grade p o in t average n a tio n a lly . They 

found s ig n if ic a n t  d iffe re n c e s  in  the  ACT t e s t  sco res  o f s tuden ts  

in  r e la t io n  to  th e i r  grade p o in t averages. ACT t e s t  sco res were 

examined according to  a s tu d e n t 's  grade po in t average in  th i s  study 

o f  Iowa pub lic  high school s tu d e n ts .

Family Related V ariab le

7 . Family Income le v e ls  o f  Iowa public  high school s tu d e n ts .

On a n a tio n a l le v e l ,  ACT composite t e s t  scores in c re ase  as fam ily 

income le v e ls  in c rease  (Reference Norms fo r  th e  1987 ACT Tested 

High School G raduates. 1987). The fam ily income le v e l of each 

s tu d en t was s e lf - re p o r te d  in  the  S tudent P ro f ile  Section (SPS) of
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th e  ACT t e s t .  ACT t e s t  sco res  were examined according to  a fa m ily 's  

income le v e l in  th i s  study to  b e t te r  understand th e  re la tio n sh ip  

between a fa m ily 's  income le v e l and th e  e f f e c t  th a t  income le v e l 

has upon ACT t e s t  sco re s .

Major Hypothesis to  be Tested

The follow ing research  hypo thesis, which re f le c te d  the  main 

independent v a r ia b le , was te s te d  in  th i s  study:

1. A p o s itiv e  re la tio n sh ip  e x is ts  between ACT composite t e s t  

sco res o f  Iowa pub lic  high school s tu d en ts  and th e i r  academic 

p rep a ra tio n .

Supporting Hypotheses to  be Tested

The follow ing supporting  hypotheses, which d e a l t  w ith the 

secondary v a ria b le s  in  th is  s tudy , were a lso  te s te d :

1. There i s  a p o s itiv e  re la tio n s h ip  between th e  ACT composite 

t e s t  sco res  o f  Iowa pub lic  high school s tu d en ts  and the  s iz e  o f 

t h e i r  high school g raduating  c la s s .

2 . There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  sco res  o f  Iowa pub lic  high school s tu d en ts  and a school 

d i s t r i c t ' s  co s t per p u p il.

3 . There i s  a re la tio n sh ip  between ACT composite t e s t  scores 

and e th n ic i ty  o f Iowa public  high school s tu d e n ts .

4. There i s  a re la tio n s h ip  between ACT composite t e s t  sco res 

and gender of s tu d en ts  in  Iowa public high schoo ls.
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5. There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  sco res o f Iowa public  high sohool s tu d en ts  and th e i r  c la s s  

rank.

6 . There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  sco res o f Iowa public  high school s tu d en ts  and th e i r  grade 

p o in t averages.

7* There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  sco res o f Iowa pub lic  high school s tu d en ts  and fam ily income 

le v e ls .

Methodology

The sample fo r  th i s  study was th e  1986-87 ACT t e s t  tak ing  

population o f se n io r  pub lic  high school s tu d en ts  in  th e  s ta t e  o f 

Iowa. The completed da ta  tape on each s tuden t was provided by the  

American College Testing Program in  Iowa C ity , Iowa. To p ro tec t 

the  privacy  o f in d iv id u a ls  and schoo ls , names were om itted on the  

d a ta  ta p e . Inform ation used to  determ ine o r c a lc u la te  d i s t r i c t  

co s t per p u p il was added to  the  d a ta  tape p r io r  to  d e le tin g  s tu d e n t 's  

names and schoo ls . The Iowa Department o f Education provided 

inform ation on school d i s t r i c t  co s t per p u p il .

Data A nalysis

The d a ta  tape was examined and th e  proper Inform ation recorded 

fo r  the  Independent and dependent v a r ia b le s . A fter th e  d a ta  were 

checked fo r  accuracy, the an a ly sis  was performed. D escrip tive  

s t a t i s t i c s  and frequency d is tr ib u t io n s  p o rtray  th e  sample. A
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m u ltip le  reg ress io n  an a ly sis  was used to  t e s t  th e  re la tio n sh ip s  

between the  independent v a ria b le s  and th e  dependent v a r ia b le s .

O rganization o f  th e  Study

This study i s  broken down in to  f iv e  major a re a s . The f i r s t  

chap ter summarizes and exp la in s th e  ACT assessm ent exam ination and 

i t s  ram ifica tio n s  upon educa tiona l programs today. Chapter I  a lso  

s ta te s  the  purpose o f th i s  s tu d y , I d e n t i f ie s  the  problem and the 

hypotheses te s te d ,  and d efin es  v a r ia b le s  used in  th e  study.

The second ch ap te r d ea ls  w ith th e  major research  re la te d  to  

the ACT assessm ent exam ination and th e  re la te d  v a r ia b le s . 

Inform ation from jo u rn a l a r t i c l e s ,  p e r io d ic a ls ,  d is s e r ta t io n s ,  and 

theses was rep o rte d .

The th ird  ch ap te r d esc rib e s  th e  methodology in  th is  s tudy , 

inc lud ing  the  s u b je c ts ,  s t a t i s t i c a l  in s tru m en ts , procedures and 

f in a l  a n a ly s is .  A ll b as ic  assumptions a re  l i s te d  in  th is  ch ap te r.

Chapter IV inc ludes a l l  f in d in g s  o f  th i s  study  regarding the 

s ta te d  dependent and independent v a r ia b le s  and te s te d  hypotheses.

The l a s t  chap ter r e s ta te s  th e  problem and d iscu sses  the  study 

r e s u l t s .  I t  a lso  l i s t s  the  s tu d y 's  conclusions and a l l  

recommendations fo r  fu tu re  in v e s t ig a tio n .
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CHAPTER I I

REVIEW OF LITERATURE AND RELATED RESEARCH

Over th e  l a s t  th re e  decades a g re a t  d ea l o f  re sea rch  has been 

conducted on s tandard ized  t e s t  s c o re s , p a r t ic u la r ly  regard ing  the 

American College Testing  program (A tk ins, 1980; Laing, Engen, &

Maxey, 1986; Maxey, C a rg ile , & Laing, 1986; Russo & C hecketts,

1978). A m ajo rity  o f those s tu d ie s  used ACT sco res  as a p re d ic to r  

o f high s c h o la s tic  achievement in  c o lle g e , th e  g raduation  ra te  o f 

s tu d e n ts , and th e  p ro s p e c t 's  o v e ra ll  success in  a job . This study 

d if fe re d  in  th a t  th e  purpose was to  id e n tify  v a r ia b le s  th a t  could 

be used to  p re d ic t ACT sco res  o f  Iowa public  high school s tu d en ts .

The search  o f the re la te d  l i t e r a t u r e  included th re e  d if fe re n t  

exam inations o f c u rre n t educa tiona l indexes spanning a 24 year 

p erio d , 1965-1988. An ERIC search  was conducted using  the  following 

d e sc r ip to rs : American College T esting  program o r exam ination, and

ACT. Those two major d e s c r ip to rs  were then c ro ss-re fe ren ced  with 

the  follow ing group o f a d je c tiv e s  th a t  represen ted  th e  s tu d en t 

v a r ia b le s  in  th i s  study: fam ily income le v e ls ,  sex d if fe re n c e s ,

gender d if fe re n c e s , c la s s  s iz e ,  c la s s  rank , grade po in t average, 

and expenditure per s tu d e n t. When those  two s e ts  were 

c ro ss -re fe re n c e d , the  r e s u l t s  were: 94 jo u rn a l a r t i c l e s  and 52

d o c to ra l d is s e r ta t io n s .  That resea rch  and o th e r inform ation  provided 

by the  American College T esting  program in  Iowa C ity , Iowa and the  

Department o f  Education fo r  th e  s t a t e  o f Iowa w il l  be reviewed in 

Chapter I I .
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This l i t e r a t u r e  review inc ludes re search  dea ling  w ith  s tu d e n t 's  

academic p rep a ra tio n  and th e  e f f e c t  th a t  has upon ACT t e s t  sco res .

In  a d d itio n , school re la te d  v a r ia b le s ,  s tu d en t re la te d  v a r ia b le s , 

a  fam ily v a r ia b le ,  and o th e r  resea rch  re la te d  to  ACT t e s t  scores 

w il l  be summarized.

Academic P rep ara tio n  

The major independent v a r ia b le  in  t h i s  study was academic 

p rep a ra tio n  o f Iowa pub lic  high school s tu d e n ts . This a rea  o f 

re se a rc h , according to  some au thors  (Maxey, C a rg ile , & C arg ile ,

1986), has th e  most s ig n if ic a n t  e f f e c t  on ACT t e s t  sco re s . This was 

confirmed during an in te rv iew  w ith Dr. James Maxey, Senior Research 

S c ie n t is t  fo r  th e  ACT program. Maxey, C arg ile  and L aing 's  (1986) 

study on academic p rep a ra tio n  and i t s  a s so c ia tio n  w ith performance 

on th e  ACT assessm ent exam ination found th e  fo llow ing: (a) Academic

p rep a ra tio n  was a s ig n if ic a n t  p re d ic to r  o f ACT t e s t  scores fo r  the  

sample (p_< .0 5 ); (b) The number o f courses completed in  th e  academic 

a rea  was the  most im portant p re d ic to r  o f  ACT score  fo r  the 

mathematics and n a tu ra l sc ience  t e s t s .  S k il ls  requ ired  to  do w ell 

on th ese  te s t s  a re  g e n e ra lly  gained alm ost e n t i r e ly  through 

com pletion o f formal coursework; and (c) In g en e ra l, the  g re a te r  

the  number o f courses taken , th e  h igher th e  average t e s t  sco re .

The d a ta  suggested th a t  fo r  a l l  sociom etric  le v e ls ,  s tu d en ts  who 

com plete more courses in  a su b je c t a rea  earn  h igher sco res on the  

ACT assessm ent exam ination (Maxey, C a rg ile , & Laing, 1986).
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Laing, Engen, and Maxey (1986) oondueted an ex tensive  study 

o f  th e  sp e c if ie  re la tio n s h ip  between ACT t e s t  sco res  and high school 

cou rses . T heir f in d in g s  concurred w ith  th e  p rev iously  c ite d  study . 

They found th a t  on the  average, s tu d en ts  who had taken  more 

coursework scored h igher on th e  re le v a n t t e s t ,  and th a t  th is  

re la tio n sh ip  was most apparent in  th e  a reas  o f  mathematics and 

n a tu ra l sc ien ces  (Laing, Engen, & Maxey, 1986). R esults o f  th is  

study showed th a t  w ith each f u l l  year o f  math, n a tu ra l sc ien ce , 

s o c ia l  sc ience  o r English taken  th e re  i s  an in c rease  in  th e  

corresponding ACT s u b te s t sc o re , e sp e c ia lly  in  the math and n a tu ra l 

science areas  (see  F igure 1 ) .

H urst (1984) conducted a s im ila r  study in  h is  d o c to ra l 

d is s e r ta t io n  regard ing  th e  re la tio n s h ip  o f a llo c a te d  tim e, as 

measured by high school u n i t s ,  to  academic success as measured by 

th e  American College Test sc o re s . H urst found th a t  the  number of 

high school u n its  completed in  m athem atics, s o c ia l s tu d ie s  and 

n a tu ra l sc ience  made s ig n if ic a n t  c o n trib u tio n s  to  the  variance in  

ACT re la te d  s u b te s t sco res  and th a t  th e  to t a l  number o f academic 

u n its  taken in  high school co n tribu ted  s ig n if ic a n t ly  to  the variance 

in  ACT composite t e s t  sc o re s .

Russo and C hecketts (1978) performed a m u ltip le  reg ress io n  

an a ly sis  on the  re la tio n s h ip  between ACT t e s t  sco res and e ig h t 

Independent v a r ia b le s  (academio courses com pleted, educational 

a s p ira t io n s ,  school s iz e ,  c la s s  s iz e ,  number o f  s ib l in g s ,  b i r th  

o rd e r , absenteeism , and age sp ac in g ). They used beginning freshmen
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F igure 1. Mean ACT sco res  by number o f  courses taken in  re le v a n t 

con ten t a re a , by a rea  ( to t a l  group).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15

a t  Utah S ta te  U niversity  as th e i r  su b je c ts . The ACT t e s t  b a tte ry  

and s tu d en t s e lf - re p o r te d  q u estio n n a ires  were u t i l iz e d  in  th e  s tudy . 

Of the  e ig h t independent v a r ia b le s ,  academic courses completed had 

th e  g re a te s t  e f f e c t  ( s ig n if ic a n t  a t  th e  .01 le v e l ) .  Educational 

a s p ira t io n , school s iz e ,  and c la s s  s iz e  a lso  had th e  g r e a te s t  e f f e c t  

upon ACT scores a t  the .01 le v e l .

David B il ls  (1977) stud ied  the  re la tio n s h ip  between ACT t e s t  

sco res and sev e ra l v a r ia b le s , inc lud ing  the enro llm ents in  academic 

co u rses , males and females tak ing  th e  ACT exam ination, m in o ritie s  

tak ing  the  ACT exam ination, and high school grade p o in t in f l a t io n .

In  h is  m a ste r 's  th e s i s ,  he s ta te d  th a t  th e  s tro n g e s t s t a t i s t i c a l  

re la tio n s h ip  was found between high school enrollm ent in  academic 

courses and ACT sc o re s . He noted th a t  d ec lin e s  in  ACT t e s t  sco res 

were d i r e c t ly  re la te d  to  s tu d en ts  e n ro llin g  in  fewer academic core 

cou rses . He concluded th a t  high school enro llm ents in  academic 

courses did have a p o s itiv e  e f f e c t  upon ACT assessm ent sco res .

Atkins (1980) d iscussed many sp e c if ic  v a r ia b le s  re la te d  to  

ACT t e s t  sco re s . Her research  study suggested se v e ra l fa c to rs  

which may have co n trib u ted  to  ACT score d ec lin e  between 1966 and 

1976. She discovered th ree  major v a ria b le s  which had the g re a te s t  

e f f e c t  upon ACT t e s t  sco res : (a) m in o ritie s  tak ing  th e  ACT

assessm ent exam ination; (b) Increased s tu d en t absenteeism ; and (c) 

d ec lin e  in  the  number o f  academic courses taken by s tu d e n ts . She 

found th a t s tu d en ts  were en ro lled  in  fewer academic core courses 

(as compared to  previous y e a rs ) ,  and th is  led to  lower ACT t e s t  

sco res .
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Secondary Independent V ariab les 

The re sea rch  on th e  s ta te d  secondary v a r ia b le s  in  th i s  study 

w il l  be grouped in to  th e  follow ing fo u r a re a s : (a) School Related

V ariab le s , (b) S tudent Related V ariab les , (c )  Family Related 

V ariab le s , and (d) Related Research.

School Related V ariab les

S p e c if ic a l ly  examined under school re la te d  v a r ia b le s  were 

g raduating  c la s s  s iz e  and school d i s t r i c t  c o s t per p u p il .

G raduating c la s s  s iz e  o f  Iowa public high school s tu d e n ts .

The ACT sco res o f  s tu d en ts  who graduate  from d i f f e r e n t  sized  high 

schools i s  o f  g re a t  p o l i t i c a l  in t e r e s t  in  Iowa today . School 

reo rg a n iz a tio n  i s  th e  c a l l  from a l l  across th e  s ta t e  and ACT scores 

a re  one o f  th e  main reasons c i te d  fo r  th i s  trend  (Des Moines 

R e g is te r . 1986). Research provided by th e  ACT program showed th a t  

as g raduating  c la s s  s iz e  increased  so did com posite ACT sco re s— 

w ith  th e  excep tion  o f the  f in a l  la rg e  school category  which showed 

a s l ig h t  d e c lin e  in  the  ACT composite t e s t  sc o re s . Table 1 shows 

the  breakdown o f ACT composite t e s t  sco res  by g raduating  c la ss  

s iz e ,  using  th e  s ix  Id e n tif ie d  c a te g o rie s  reported  on the  S tudent 

P ro f i le  Section  o f  the ACT assessm ent exam ination (Iowa Department 

o f  Public  I n s tru c t io n ,  1986). Department o f Education o f f i c i a l s  

suggested the t e s t  sco re  d if fe re n c e  had to  do w ith "sm all c la sse s  

re s u lt in g  in  lack  o f  com petition  and in te ra c t io n  among s tu d e n ts , 

and le s s  e f fe c t iv e  teaching" (Des Moines R e g is te r . 1986). 

A dm in istrato rs o f  some o f those sm all schools countered by saying
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Table 1

1984-85 ACT R esu lts  For Iowa Public Schools

Schools Grouped 
by S ize o f  
Senior C lass

Percent o f 
Students Who 
Took the ACT

Percent o f 
Test-Takers 
w ith Average 
High School 
Grades o f  B 
o r B e tte r

Average ACT
Composite
Score

Less than 25 64$ 84$ 19.3

25-99 58$ 82$ 20.2

100-199 57$ 78$ 20.4

200-399 58$ 80$ 20.9

400-599 65$ 80$ 21.4

600 o r  more 51$ 79% 19-9

"sco res fo r  sm alle r schools were lower because a la rg e r  percentage 

o f s tu d en ts  from th e i r  schools took the  exam inations" (Des_Moines 

R e g is te r . 1986).

Iowa public  school d i s t r i c t ' s  c o s t per p u p il . The d i s t r i c t  

c o s t per pup il o f  each Iowa public  school d i s t r i c t  in  1986-1987 

was provided by th e  Iowa Department o f Education (1987) in  Des Moines 

and shown in  Appendix A.

The l i t e r a t u r e  review and search  revealed no sp e c if ic  research  

done on the  re la tio n s h ip  between ACT t e s t  sco res and school d i s t r i c t  

co s t per p u p il . Because o f the  lack  o f  research  in  th is  a rea  and
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i t s  in te r e s t  to  th i s  re sea rch e r, th i s  v a ria b le  was included in  the  

study .

Student Related V ariab les

Other secondary Independent v a r ia b le s  examined r e la te  to  the  

four s tu d en t re la te d  v a r ia b le s  in  th i s  study . These v a ria b le s  

o rig in a ted  in  th e  Russo and Checketts study completed in  1978 (Russo 

& C hecketts, 1978).

E th n ic ity  o f Iowa public high school s tu d e n ts . The f i r s t  

sp e c if lo  s tuden t re la te d  v a ria b le  examined was e th n ic ity  o f  Iowa 

public  high school s tu d e n ts . Host m inority  s tu d en t groups 

(Black-American, Mexican-American, and Native-American) scored 

lower on th e  ACT assessm ent exam ination than non-m inority s tuden ts  

on a n a tio n a l le v e l (Reference Norms fo r  1987 ACT Tested High School 

G raduates, 1987).

S t a t i s t i c s  from the ACT program in  Iowa C ity , Iowa, show th a t  

the average ACT composite t e s t  score fo r  the 774,444 United S ta te s  

high school g raduates who took th e  ACT i s  18.7 (out o f a p e rfe c t 

36). The average ACT score fo r  white s tu d en ts  dropped from 19.7 

( in  1985-1986) to  19.6 in  1987—f a l l in g  below

Asian-Americans fo r  the f i r s t  time ev er. The average ACT composite 

t e s t  score fo r  b lacks rose to  13.4 ( Reference Norms fo r  1987 ACT 

Tested High School G raduates. 1987).

Other m inority  groups achieved h igher sco res than ever before: 

Asian-Americans 19*8; Native Americans 14.6; and Mexican Americans 

15.4 (Reference Norms fo r  1987 ACT Tested High School G raduates. 

1987).
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Five s tu d ie s  ( B i l l s ,  1977; B reland, 1976; H arnischfeger & Wiley, 

1976; Jackson, 1976; McGeever, 1983) examined th e  ACT composite 

t e s t  sco res o f m inority  s tu d e n ts . A ll au thors acknowledged th a t  

m inority  s tu d en ts  in  the United S ta te s  (as a whole given group) 

sco re  lower on a l l  standard ized  t e s t s  them th e  m ajo rity  white 

p opu la tion . McGeever (1983) a lso  found th a t  reg io n a l and s ta t e  

ACT t e s t  sco res fo r  m inority  s tu d en ts  were lower a l l  across th e  

United S ta te s ,  not ju s t  in  th e  m etropo litan  urban c en te rs  where 

th e  la rg e s t  m inority  popula tions re s id e .

Vincent (1986) s tud ied  th e  p re d ic to rs  o f grades fo r  Black 

Americans in  a Non-Calculus P rep ro fessio n a l Physics sequence. He 

found th a t  high school grade p o in t average was the  b es t p re d ic to r  

o f  grades in  the s tud ied  course sequence. The accuracy o f th e  

p re d ic tio n  could be Improved by adding the  ACT composite t e s t  score 

(V incent, 1986).

A N ational I n s t i t u te  o f  Education study (1979) examined how 

w ell the  academic success o f  black s tu d en ts  a tten d in g  h is to r ic a l ly  

black co lleg es  could be p red ic ted . I t  was found th a t  ACT composite 

t e s t  scores underpredicted  th e  co lleg e  grade p o in t average o f  black 

s tu d e n ts . However, th e  r e s u l t s  o f th e  study did not lead to  any 

conclusive statem ents regard ing  the  v a l id i ty  o f th e  ACT composite 

t e s t  score fo r  p re d ic tin g  co lleg e  grade p o in t average o f black 

s tu d en ts  in  se lec ted  in s t i tu t io n s  (N ational I n s t i tu t io n  o f Education, 

1979).

P edrin i and P ed rin i (1977) stud ied  th e  ACT sco res o f freshman 

s tu d en ts  a t  the U niversity  o f Nebraska a t  Omaha in  re la t io n  to
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c e r ta in  o th e r  v a r ia b le s  ( ra c e , sex , f in a n c ia l  a id , and employment). 

They performed a c o r re la t io n a l  variance  a n a ly s is  upon th e  d a ta  and 

found th a t  th e  s ig n if ic a n t  a sse sso rs  o f  ACT sco res a re  race 

p r im a r ily , and high school grade p o in t average seco n d arily . 

A dd itional a s s e s so rs , such as sex , f in a n c ia l  a id ,  employment and 

a t t r i t io n /p e r s i s te n c e ,  appear unnecessary . Those v a r ia b le s  have a 

le s s e r  e f f e c t  upon ACT t e s t  sco res  (P ed rin i & P e d rin i, 1977).

Gender o f Iowa pub lic  high school s tu d e n ts . N atio n a lly  males 

ou tscored  fem ales on th e  ACT assessm ent exam ination g iven  to  1987 

high school g rad u a tes . The average ACT com posite t e s t  score fo r  

males was 19 .5 . Females averaged 18.1 ( Reference Norms fo r  1987 

ACT Tested High School G raduates. 1987). Males outscored females 

in  th re e  o f the  fo u r su b te s t areas (m athem atics, n a tu ra l sc ien ce , 

and s o c ia l  s tu d ie s ) .  Females achieved h igher sco res in  E nglish .

The sco ring  trend  held tru e  in  Iowa as w e ll. The average ACT 

com posite t e s t  sco re  fo r  males in  Iowa was 21.3 in  1986; fo r  females 

th e  ACT composite t e s t  sco re  average in  1986 was 20.0 (The High 

School P ro f i le  R eport. 1986).

Even though males ou tsco re  fem ales on th e  ACT assessm ent 

exam ination, the  N ational C enter fo r  F a ir  and Open te s t in g ,  a pub lic  

in t e r e s t  group, produced a re p o rt showing th a t  females earn  b e t te r  

c o lle g e  grades than  males d e sp ite  lower ACT sco res  (USA Today. 

September, 1987).

Seven s tu d ie s  (B i l l s ,  1977; B reland, 1976; Jackson, 1976;

May, 1978; Munday, 1976; McGeever, 1983; W aters, 1981) examined
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ACT sco res o f  male and female t e s t  ta k e rs .  A ll au tho rs  s ta te d  th e  

follow ing conclusions:

1. In g en e ra l, compared to  m ales, fem ales sco re  lower on 

most standard ized  t e s t s .

2. The number and percen t o f fem ales tak ing  th e  exam ination 

has increased  over th e  y ea rs . Of th e  1986 Iowa high school g raduates 

who took the  ACT assessm ent exam ination, 10,496 were male and 11,963 

were female (High School P ro f i le  R eport, 1986). In  1967> 11>479

o f  the t e s t  ta k e rs  were women and 12,803 were men (S ta te  and N ational 

Trend Data f o r  Students Who Take the  ACT Assessment. 1986).

P h y llis  Rosser (1987) m aintained th a t  the  ACT assessm ent 

exam ination u nderp red ic ts  the  a b i l i t i e s  o f high school g i r l s —even 

though fem ales c o n s is te n tly  earn  h igher grades in  both high school 

and c o lle g e . She contended th a t  th e se  lower sco res c o n tr ib u te  to  

a re a l  d o l la r  lo s s  fo r  women in  l a t e r  l i f e  as they g e t le s s

p re s tig io u s  jo b s , earn  le s s  money and have fewer lead e rsh ip

o p p o r tu n itie s . Test d isc rim in a tio n  i n s t i l l s  a l i fe lo n g  low of 

se lf-co n fid en ce  (R osser, 1987).

High school c la s s  rank o f  Iowa public  high school s tu d e n ts .

The s tu d en t re la te d  v a r ia b le  o f c la s s  rank was used in  a number o f

s tu d ie s  examined fo r  th is  paper (Aleamoni & Oboler, 1977; Bowers & 

Loeb, 1971; Crooks, 1980; Edge & F ried b erg , 1984; Hayes & Bradshaw, 

1977; Snyder & Elmore, 1983; T hornell & Jones, 1986). Almost a l l  

o f the s tu d ie s  used c la s s  rank as an independent v a r ia b le  which 

t r ie d  to  p re d ic t:  academic success in  c o lle g e , co lleg e  grade po in t

average, and /o r success in  a s p e c if ic  co lleg e  academic program.
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Tbese s tu d ie s  d id  no t use c la s s  rank to  t ry  to  p re d ic t ACT te s t  

sco re s .

Maxeyi C arg ile , and Laing (1986) stud ied  c la s s  rank in  th e i r  

paper t i t l e d ,  "Three Measures o f  Academic Achievement and Their 

A ssociation  w ith Performance on the  ACT Assessm ent.” They took a 

random sample o f 37,826 sen io rs  tak ing  th e  ACT examination and 

analyzed the  e f f e c ts  o f  c la s s  rank upon ACT sco re s . Using a m u ltip le  

c o r re la tio n  a n a ly s is ,  c la ss  rank was found to  be a s ig n if ic a n t  

p re d ic to r  (p. < .05) o f  ACT t e s t  sco res (Maxey, C arg ile , & Laing, 

1986).

Grade p o in t average o f Iowa public high school s tu d e n ts .

High school grade p o in t average, l ik e  c la s s  rank , was a lso  used in  

many s tu d ie s  examined fo r  th i s  paper (Adams, 1976; Black, 1969; Edge 

& F ried b erg , 1984; H alpin, 1981; Hayes & Bradshaw, 1977; Knapp,

1984; Laing & Farmer, 1984; Lenning, 1975; Maxey & Ferguson, 1976; 

Noble & McNabb, 1989; R ichards, 1966; Sawyer & Maxey, 1979; Sawyer 

& Maxey, 1982; T hornell & Jones, 1986). High school grade po in t 

average was u t i l iz e d  as an independent v a r ia b le  to  p re d ic t: 

c o l le g ia te  academic success , co lleg e  grade po in t average, and/or 

success in  a sp e c if ic  co lleg e  academic program. Once again , most 

o f these s tu d ie s  d id  not use high school grade p o in t average to  

t ry  to  p re d ic t ACT t e s t  sco res .

Maxey, C arg ile , and Laing (1986) analyzed high school grade 

p o in t average as a p re d ic to r  o f ACT t e s t  sco re s . They found th a t 

high school grade p o in t average i s  a s ig n if ic a n t  p re d ic to r  (p. <

.05) o f ACT t e s t  sco re s .
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During the  1970s ACT t e s t  sco res were dropping nationw ide.

At the same tim e, grade p o in t averages a l l  ac ro ss th e  n a tio n  were 

r i s in g .  Maxey and Ferguson (1976), Maxey, Wimpley, Ferguson and 

Hanson, (1976), May, (1978), and Remingius (1979) examined th is  

trend  in  re la t io n  to  ACT sco re s . Remingius (1979) labeled  the  

tren d  "grade in f la t io n ."  B i l ls  (1977) f e l t  th a t  high school grade 

in f la t io n  encouraged le s s  ab le  s tu d en ts  to  perceive them selves as

co lleg e  m a te ria l and take  the ACT assessm ent exam ination. The

o th e r  au thors  acknowledged th a t  high school grade p o in t averages 

were r is in g  during th i s  time period  and th a t  ACT composite t e s t  

sco res were d e c lin in g .

Family Related V ariab le

The th ird  a rea  o f  independent v a r ia b le s  examined in  th i s  study 

d e a l t  w ith a fam ily re la te d  v a r ia b le —fam ily income.

Family income le v e ls  o f Iowa public  high school s tu d e n ts .

The da ta  provided by ACT in  Iowa C ity , Iowa showed a d iffe re n c e  in  

th e  le v e l o f ACT achievement in  r e la t io n  to  fam ily income le v e ls .  

The h igher the  fam ily income th e  h igher th e  ACT score  ( in  genera l) 

(College Student P ro f i le s :  Norms fo r  the  ACT Assessment. 1986-1987). 

ACT research  e s ta b lish e d  th e  follow ing 10 fam ily income groups:

1. Family income o f le s s  than $6,000

2. Family income o f $6,000 to  $11,999

3. Family income o f $12,000 to  $17,999

4. Family income o f $18,000 to  $23,999

5. Family income o f $24,000 to  $29,999

6. Family income o f $30,000 to  $35,999
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7. Family income o f $36,000 to  $41,999

8. Family income o f $42,000 to  $49,999

9. Family income o f  $50,000 to  $59,999

10. Family income o f  $60,000 and over.

ACT composite sco res  increased  w ith each le v e l  o f income. ACT 

uses th e  above ten  fam ily income c a te g o rie s  in  t h e i r  S tudent P ro f ile  

se c tio n  but they co n so lid a te  some o f the  in fo rm ation  when they 

re p o r t th e i r  f in d in g s . The r e s u l t s  and th e  conso lid a ted  ca te g o rie s  

a re  as fo llow s:

1. Family income o f  le s s  than $11,999—ACT sco re  o f  16.7

2 . Family income o f $12,000 to  $17,999—ACT score  o f  18.4

3. Family income o f $18,000 to  $23,999—ACT sco re  o f  19.1

4. Family income o f $24,000 to  $35,999—ACT sco re  o f  19.9

5. Family income o f  $36,000 to  $49,999—ACT sco re  o f  20.6

6. Family income o f $50,000 and over—ACT sco re  o f 21 .1 . 

( Reference Norms fo r  1987 ACT Tested High School G raduates. 1987).

I t  appears th a t  the  h igher the fam ily income th e  more 

educa tiona l o p p o rtu n itie s  can be purchased and th a t  more success 

on ACT t e s t  s c o re s , on th e  average, can be expected . H arnischfeger 

and Wiley (1976), Ferguson (1976), and McGeever (1983) a l l  concurred 

th a t  as fam ily income le v e l rose so d id  ACT t e s t  s c o re s .

Related Research

The v a s t m ajo rity  o f research  th a t  used ACT sco res  as a v a ria b le  

had to  do w ith th e  p re d ic tio n  o f  c o l le g ia te  academic success and 

not th e  p re d ic tio n  o f ACT t e s t  sco re s . This re sea rch  paper examined
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th e  e f f e c ts  th a t  c e r ta in  v a r ia b le s  had upon ACT t e s t  sc o re s . This 

paper did not t r y  to  p re d ic t c o l le g ia te  academic success from these  

researched v a r ia b le s .  Seventeen s tu d ie s  (B lack, 1969; H alpin, 1981; 

Hayes & Bradshaw, 1977; Knapp, 1984; Lenning, 1975; M artin & Rudolph, 

1972; Maxey, & Ferguson, 1976; McDonald & Phay, 1965; M e rr it t ,  1972; 

P ed rin i & P e d rin i, 1977; Rowan, 1978; Sawyer & Maxey, 1979; Sawyer 

& Maxey, 1982; Snyder & Elmore, 1983; Wikoff & Kafka, 1981; Z ara te , 

1976) concluded th a t  ACT t e s t  sco res can be used to  p re d ic t d if f e re n t  

forms o f  academic c o l le g ia te  success.

Two s tu d ie s  compared ACT scores and SAT sco res  as p re d ic to rs  

o f  c o l le g ia te  academic success . These two s tu d ie s ,  Adams, 1976, 

and Aleamoni and Oboler, 1977, found th a t  SAT and ACT sco res  a re  

equal in  a b i l i t y  to  p re d ic t fu tu re  academic success.

Six o th e r  s tu d ie s  found th a t  o th e r  v a ria b le s  (such as high 

school grade po in t average, c la s s  rank , and o th e r  s p e c if ic  academic 

te s t s )  were b e t te r  p re d ic to rs  o f c o l le g ia te  academic performance 

(Bowers & Loeb, 1971; Crooks, 1980; Edge & F ried b erg , 1984; H alpin, 

1981; Schode, 1977; Snyder & Elmore, 1983; Thornell & Jones, 1986).

A search  o f  d o c to ra l d is s e r ta t io n s  from acro ss  th e  United 

S ta te s  produced s im ila r  f in d in g s . Most o f the  re search  was conducted 

using  ACT t e s t  sco res  to  p re d ic t academic success in  c o lle g e . The 

follow ing i s  a breakdown o f the  the review .

S ixteen au thors o f d o c to ra l d is s e r ta t io n s  found b a s ic a lly  the 

same re s u l t  in  th e i r  s tu d ie s : ACT t e s t  sco res can be used to

r e la t iv e ly  p re d ic t success in  co lleg e  (as measured by co lleg e  grade 

p o in t average, grades in  a sp e c if ic  course sequence, co lleg e
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p e rs is te n c e  and awarding o f a co lleg e  degree) (D a tr i,  1982; Doyle, 

1985; Dykes, 1980; E sc o tt, 1980; Helmick, 1983; Hunter, 1984; 

J e a n o tte , 1981; K itchen, 1986; L ev itz , 1982; Malloch, 1981; Oneal, 

1980; Smith, 1980; Smith, 1986; tfh ite , 1982; Y e llo t t ,  1981; Z e lle r , 

1983).

G lover, (1987) noted th a t  th e  American College T est (ACT) had 

an in s ig n if ic a n t  re la tio n s h ip  w ith oo llege  grade po in t average fo r  

s tu d en ts  who d id  no t complete 45 hours o f co lleg e  c r e d i t .  R ib le tt  

(1980) suggested th a t  high school sc ience c la sse s  and p a r tic ip a tio n  

in  sc ience research  (Independent Study) should be su b s titu te d  fo r  

th e  ACT t e s t  score when i t  comes to  is su in g  co lleg e  sch o la rsh ip s .

Summary

The review o f p ro fe ss io n a l l i t e r a t u r e ,  Including  jo u rna l 

a r t i c l e s ,  d is s e r ta t io n s  and o th e r p ro fess io n a l papers was divided 

in to  se v e ra l s e c tio n s . The f i r s t  s e c tio n  d e a l t  w ith the major 

Independent v a r ia b le —academic p rep a ra tio n . Four ca teg o rie s  o f 

re search  on th e  secondary independent v a r ia b le s  follow ed. They 

included : (a) School Related V ariab les, (b) Student Related

V ariab les , (c ) Family Related V ariab les, and (d) Related Research.

The l a s t  category  examined re la te d  research  on ACT sco res .

According to  rece n t re sea rch , the  amount o f a s tu d e n t 's  academic 

p rep ara tio n  had the  g re a te s t  e f f e c t  upon ACT scores ( B i l ls ,  1977; 

Maxey, C a rg ile , & Laing, 1986; Russo & C hecketts , 1978). The e f fe c ts  

o f  th e  secondary v a r ia b le s  on ACT scores a re  no t as c le a r .  There 

i s  no concise agreement th a t  these  v a ria b le s  can s ig n if ic a n tly  

In fluence ACT t e s t  sc o re s . The re la te d  research  se c tio n  showed
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th a t  th e  m ajo rity  o f  s tu d ie s  proved s t a t i s t i c a l l y  th a t  ACT t e s t  

sco res can be used to  p red io t fu tu re  academic success.
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CHAPTER I I I  

METHODS 

D escrip tion  o f  S ubjects 

The su b je c ts  in  th i s  resea rch  p ro je o t inoluded a l l  Iowa public  

high school s tu d en ts  who took th e  ACT assessm ent exam ination during 

the  1986-1987 school y e a r , to ta l in g  21,131. The American College 

T esting  program in  Iowa C ity , Iowa, provided th e  t e s t  d a ta .

Instrum en tation  

The in s trum en ta tion  fo r  th i s  study  was th e  S tudent P ro f ile  

S ection  o f  th e  ACT and the  High School Course/Grade Inform ation 

S ec tio n , developed by th e  American College T esting  program. The 

S tudent P ro f i le  Section  asks fo r  in fo rm ation  about a s tu d e n t 's  

background, in t e r e s t s ,  needs, and p la n s . I t  in c lu d es  190 questions 

th a t  the s tu d en t answers on page 3 o f  th e  r e g is t r a t io n  fo ld e r .

The High School Course/Grade Inform ation S ection  was added by 

the  American College T esting  program in  1985. I t  s o l i c i t s  

in form ation  about th e  courses a s tu d e n t has taken o r  p lans  to  take 

in  h igh  school and the grades he/she  has earned . The inform ation 

fo r  th i s  se c tio n  i s  co lle c te d  on page 2 o f  the  s tu d e n t 's  r e g is t r a t io n  

fo ld e r .

A ll te s te d  s tu d en ts  completed the  ACT S tudent P ro f i le  Section 

and the  High School Course/Grade Inform ation S ection  which co llec ted  

d a ta  in  regard to  th e  Independent v a r ia b le s  used in  th i s  s tudy .

The major Independent v a ria b le  was academic p rep a ra tio n  o f 

Iowa pub lic  high school s tu d e n ts . On th e  High School Course/Grade
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Inform ation  S ection  o f  th e  ACT exam ination, s tu d en ts  reported  th e  

high school cou rses they had completed o r  planned to  complete p r io r  

to  g rad u a tio n . This se c tio n  o f th e  ACT exam ination l i s t s  courses 

in  6 ourriculum  a re a s .  The 6 ourrioulum  area s  and courses in  each 

a re a  a re :  E ng lish : 9th grade E ng lish , 10th grade E nglish , 11th

grade E n g lish , 12 grade E ng lish , and Speech.

M athematics: Algebra I ,  A lgebra I I ,  Geometry, Trigonometry,

C alcu lu s, o th e r  math courses beyond Algebra I I ,  and Computer Math 

o r  Computer Science.

N atural Science: G enera l/P hyslca l/E arth  Science, Biology,

Chem istry, and P hysics.

S o c ia l S tu d ie s : U.S. o r  American H isto ry , World H isto ry ,

o th e r  H isto ry  (European, S ta te ,  e t c . ) ,  American Government/Civics, 

Economics, Geography, Psychology, and Consumer Economics.

Language: Spanish, F rench, German, o r  o th e r languages.

A rts : A rt, Music, and Dram a/Theater.

P o ssib le  sco res  a s tu d en t could achieve in  English  were 0 -4 , 

in  mathematics 0 -6 , in  th e  n a tu ra l sc iences  0 -3 , in  the  so c ia l 

sc ien c es  0 -7 , in  fo re ig n  language 0 -3 , and in  the  a r t s  0-2 . A 

t o t a l  academic p rep a ra tio n  sco re  fo r  each s tu d en t ranged from 0 to  

25.

The secondary independent v a r ia b le s  included:

School R elated V ariab les

1. S ize o f  Iowa public  high school g raduating  c la s s .  

S tuden t-repo rted  d a ta  on th e  S tudent P ro f i le  Section  (SPS) o f th e
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ACT b a t te ry  included th e  number o f  s tu d e n ts  in  th e  g raduating  c la s s .  

The sample was so rted  in to  th e  fo llow ing 6 high school graduating  

c la s s  s iz e  groups:

0 . 25-99 s tu d en ts

1. 100-199 s tu d en ts

2 . 200-399 s tu d en ts

3- 400-599 s tu d en ts

4 . 600-899 s tu d en ts

5 . 900 o r  more s tu d en ts

Thus, each s tu d en t had a  sco re  o f 0 through 5 on th i s  measure w ith 

0 equaling  25-99 s tu d en ts  . . . and 5 equaling  900 or more studen ts 

in  th e  g raduating  c la s s .

2 . The Iowa p ub lic  school d i s t r i c t ' s  c o s t p e r p u p il . The 

c o s t p e r p u p il p e r  school d i s t r i c t  fo r  every Iowa pub lic  school 

d i s t r i c t  was examined in  r e la t io n  to  i t s  p u p ils ' ACT sco re s . The 

exac t d o l la r  amount was assigned to  each corresponding school 

d i s t r i c t .  The Iowa Department o f Education compiled th is  inform ation 

and provided i t  to  t h i s  re se a rc h e r . The inform ation was then sen t 

to  the  American College Testing  program in  Iowa C ity , Iowa. Dr.

James Maxey annexed th a t  inform ation to  the  magnetic d a ta  tapes 

th a t  a l l  ACT t e s t  sco res were recorded on and th a t  ACT provided 

fo r  th i s  re search  p ro je c t .  D r. Maxey matched th e  proper co s t per 

pup il in form ation  to  th e  proper pub lic  school d i s t r i c t .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



31

Student Related V ariables

3. E th n ic ity  o f  Iowa pub lic  high sohool s tu d e n ts . In th i s  

study , ACT t e s t  sco res were examined according to  th e  e th n ic ity  o f 

the Iowa pub lic  high sohool s tu d en t tak ing  th e  ACT exam ination. 

This inform ation was se lf - re p o r te d  on th e  Student P ro f i le  Section 

(SPS) o f the  ACT t e s t .  The follow ing ca teg o rie s  were used:

0. Afro-American/Black

1. American In d ian , Alaskan Native

2. Caucasian-Ameriean/White

3. Mexican-Amerlcan/Chlcano

4. Aslan-American, P ac ific  Is la n d e r

5. Puerto Rican, Cuban, o th e r  Hispanic o r ig in

6. Other

7. I  p re fe r  no t to  respond.

For purposes o f hypothesis te s t in g ,  a l l  m inority  groups were coded 

zero and s tu d en ts  rep o rtin g  them selves as Caucasian-American/white 

were coded as one.

4 . Gender o f Iowa public  high school s tu d e n ts .

Scores o f Iowa public  school males and females tak ing  the ACT t e s t  

b a tte ry  were s tu d ie d . This in fo rm ation  was se lf - re p o r te d  in  th e  

Student P ro f ile  Section (SPS) o f  the  ACT t e s t .  Zero represen ted  a 

male and one represen ted  a fem ale.
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5. C lass rank o f  Iowa public  high school s tu d en ts .

The s tu d en ts  tak ing  th e  ACT t e s t  id e n tif ie d  themselves as being 

in :

0 . The top q u a r te r  o f  t h e i r  g raduating  c la s s .

1. The seoond q u a rte r  o f  th e i r  graduating  c la s s .

2 . The th ird  q u a rte r  o f  th e i r  g raduating  c la s s .

3 . The fo u rth  q u a rte r  o f  th e i r  graduating  c la s s .

Thus, each s tu d e n t had a  sco re  o f  0-3 on th i s  measure w ith 0 equaling 

th e  top  q u a rte r  o f  th e i r  g raduating  c la s s ,  1 equaling th e  second 

q u a rte r  o f  th e i r  graduating  c la s s ,  2 equaling th e  th ird  q u a rte r  o f 

th e i r  o la s s ,  and 4 equaling the  fo u rth  q u a rte r  o f th e i r  g raduating  

c la s s .

6. Grade p o in t average o f  Iowa pub lic  high school s tu d en ts .

ACT t e s t  sco res  were examined according to  a s tu d e n t 's  grade po in t 

average in  th i s  s tu d y . Data reported  by s tu d en ts  on th e  Student 

P ro f i le  Section  (SPS) o f  the  ACT b a t te ry  included the  follow ing 

seven grade p o in t c a te g o rie s :

0. 0 .5 to 0.9

1. 1.0 to 1.4

2. 1.5 to 1.9

3. 2.0 to 2.4

4. 2 .5 to 2.9

5. 3.0 to 3.4

6. 3.5 to 4.0
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Students were in s tru c te d  to  In d ic a te  which catego ry  contained th e i r  

c u r re n t grade p o in t average. Eaoh s tu d e n t had a  sco re  o f  0 -6 .

Zero (0) equaled a  grade p o in t average o f  0 .5  to  0 .9 , • . • and 6 

equaled a  grade p o in t average o f  3 .5  to  4 .0 .

Family Related V ariab le

7* Family income le v e ls  o f  Iowa p u b lic  h igh  school s tu d e n ts . 

The fam ily  income le v e l o f  each s tu d e n t was s e lf - re p o r te d  in  th e  

S tudent P ro f i le  Seotlon  (SPS) o f  th e  ACT t e s t .  The income l e v e l s , 

as repo rted  in  th e  S tudent P ro f i le  S ection  (SPS), were so rted  in to  

th e  fo llow ing te n  c a te g o r ie s :

0 . Less than $6,000

1. $6,000 to  $11,999

2. $12,000 to  $17,999

3. $18,000 to  $23,999

4. $24,000 to  $29,999

5. $30,000 to  $35,999

6. $36,000 to  $41,999

7. $42,000 to  $49,999

8. $50,000 to  $59,999

9. $60,000 and over

Each s tu d en t could sco re  zero  (0) through n in e , w ith  zero (0) 

re p re se n tin g  a fam ily  Income o f  le s s  than $6,000 . . . and 9 equaling 

a fam ily  income le v e l o f  $60,000 and over.
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Major Hypothesis to  be Tested

The fo llow ing research  hypothesis was te s te d  in  th i s  study:

1. There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  sco res  o f Iowa publio  high school s tu d en ts  and th e i r  academic 

p re p a ra tio n .

Supporting Hypothesis to  be Tested

The follow ing supporting  hypo thesis, which d e a l t  w ith  the 

seeondary v a r ia b le s  in  th i s  s tu d y , were te s te d :

1. There i s  a p o s itiv e  re la tio n s h ip  between ACT composite 

t e s t  sco res  o f Iowa public  high school s tu d en ts  and th e  s iz e  o f 

t h e i r  high school graduating  c la s s .

2. There i s  a p o s itiv e  re la tio n s h ip  between ACT composite 

t e s t  sco res o f Iowa public  h igh school s tu d en ts  and a school 

d i s t r i c t ' s  c o s t per p u p il.

3* There i s  a re la tio n sh ip  between ACT com posite t e s t  sco res 

and e th n ic i ty  o f  Iowa public  high school s tu d e n ts . (M inority 

s tu d en ts  were coded zero and Caucasian-Amerioan/Whlte s tu d en ts  

were coded as one.)

4. There i s  a re la tio n sh ip  between ACT com posite t e s t  sco res 

and gender o f  s tu d en ts  in  Iowa pub lic  high sch o o ls . (Male s tu d en ts  

were coded as zero and female s tu d en ts  were coded as one .)

5. There i s  a p o s itiv e  re la tio n s h ip  between ACT composite 

t e s t  sco res o f Iowa public  high school s tu d en ts  and th e i r  c la s s  

ranks.
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6. There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  scores o f  Iowa pub lic  high school s tu d en ts  and th e i r  grade 

p o in t averages.

7. There i s  a p o s itiv e  re la tio n sh ip  between ACT composite 

t e s t  scores o f Iowa public  high school s tu d en ts  and fam ily income 

le v e ls .

Procedure

During March, 1987, in  a personal In terv iew  w ith Dr. James 

Maxey, Senior Researoh S c ie n tis t  fo r  ACT, perm ission was granted 

to  use ACT's d a ta  tapes fo r  th i s  researoh  p ro je c t .  I t  was agreed 

th a t  a l l  personal names and school d i s t r i c t  names would be removed 

from the tapes p r io r  to  th e i r  being se n t to  th i s  re sea rch e r.

In  December, 1987, th e  Department o f  Education fo r  th e  s ta t e  

o f  Iowa was asked to  provide school d i s t r i c t ' s  co s t per pup il fo r  

each public school d i s t r i c t  in  th e  s t a t e  o f Iowa. This was done 

in  January, 1988 and th a t inform ation was forwarded to  Dr. James 

Maxey in  February , 1988.

Dr. Maxey annexed the  Department o f  E duca tion 's  inform ation 

to  th e  ACT d a ta  tape3 and then removed a l l  personal names and school 

d i s t r i c t  names from th e  tap es . The tapes were then sen t to  th is  

researo h er in  A p ril, 1988.

The completed ACT d a ta  tapes were taken to  th e  U niversity  o f 

Northern Iowa computer se rv ice  c e n te r  in  Baker H all. Mary Howard 

id e n tif ie d  th e  coded f ie ld s  on th e  magnetic d a ta  tape u t i l iz e d  in  

th is  research  p ro je c t,  and a computer ex trac ted  a l l  o f the  re la te d
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inform ation from the  d a ta  ta p e s . A ll p e r tin e n t d a ta  were then 

tran sc rib ed  from th e  d a ta  tapes and entered  in to  a computer fo r  

use in  the  a n a ly s is  se c tio n  o f  th i s  research  study .

S t a t i s t i c a l  A nalysis 

Since th i s  study examined th e  re la tio n sh ip  o f se v e ra l v a ria b le s  

and the  e f f e c t  each had on ACT t e s t  s c o re s , a m u ltip le  reg ress io n  

a n a ly s is  was used. This type o f  a n a ly sis  allow s one to  examine 

the re la tio n s h ip  between two o r more independent v a ria b le s  and a 

dependent v a r ia b le  and attem pts to  find  th e  b e s t  l in e a r  p re d ic tio n  

equation  and eva lua te  i t s  p re d ic tio n  accuracy. In  a d d itio n , a 

Stepwise a n a ly s is  was a lso  performed on th e  d a ta . The Stepwise 

a n a ly s is  removes the  independent v a ria b le  whose F value has the 

la rg e s t  p ro b a b il i ty  a sso c ia ted  w ith th e  n u ll  hypo thesis. The 

reg ress io n  equation  i s  then recomputed. The next independent 

v a ria b le  w ith the  la rg e s t  P-value i s  removed, and th e  stepw ise 

process i s  repeated  u n t i l  a l l  o f  the  independent v a ria b le s  a re  

s ig n if ic a n t  a t  th e  .05 le v e l .  In  the  end, a l i s t  o f independent 

v a ria b le s  i s  compiled from the most s ig n if ic a n t  independent v a riab le  

to  th e  le a s t  s ig n if ic a n t  independent v a r ia b le .

Means, freq u en c ies , and c o rre la tio n s  fo r  the  v a ria b le s  included 

in  the  reg ress io n  a n a ly s is  a re  presented in  Chapter IV.

Basic Assumption 

Several assumptions have been made in  th e  p resen t s tudy , 

inc lud ing  the  follow ing:
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1. Each te s te d  in d iv id u a l answered honestly  in  th e  

s e lf - re p o r t in g  o f  p e r tin e n t in fo rm ation  used in  th i s  s tu d y .

2 . There i s  a n e g lig ib le  amount o f  non-respondents in  th e  

d a ta  c o lle c te d .

3* A ll Inform ation annexed to  th e  o r ig in a l  d a ta  tapes was 

annexed c o r re c tly .

L im ita tions and Scope

The p resen t study  was lim ited  in  i t s  in v e s tig a tio n  to  only 

the  publio  high school s tu d en ts  in  th e  s t a t e  o f  Iowa.
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CHAPTER IV 

ANALYSIS OF DATA 

In tro d u c tio n

The r e s u l t s  o f  the  s t a t i s t i c a l  a n a ly s is  o f  d a ta  a re  presented 

in  th i s  ch ap te r . The hypotheses te s te d  in  th is  study a re  s ta te d  

in d iv id u a lly , and the p e r tin e n t s t a t i s t i c a l  f in d in g s  immediately 

fo llow  each one. The .05 le v e l o f  s ig n if ic a n c e  was designated  fo r  

re je c tin g  th e  hypotheses in  th i s  s tudy .

The su b je c ts  u t i l iz e d  in  th i s  study included a l l  Iowa public  

high school s tu d en ts  who took th e  ACT exam ination during  the  

1986-1987 school y ear. The to t a l  popula tion  te s te d  included 21,131 

s tu d e n ts . For th i s  study  a m u ltip le  reg re ss io n  an a ly s is  and a 

Stepwise m u ltip le  reg re ss io n  a n a ly s is  were used.

Chapter IV i s  arranged in to  two s e c tio n s . The f i r s t  se c tio n  

addresses the major problem o f  th i s  study and the  second se c tio n  

re p o rts  the sub an a ly ses.

Problems and F indings o f  th e  Study

The major problem o f th i s  study  was to  determ ine what v a ria b le s  

r e la te  to  ACT scores o f pub lic  high school s tu d en ts  in  the s ta t e  

o f Iowa. To address th i s  problem Table 2 re p o rts  the  means and 

standard  d e v ia tio n s  and Table 3 re p o rts  the  c o r re la t io n s .  To 

in te r p r e t  the  s iz e  o f the  c o r re la t io n  c o e f f ic ie n ts ,  the  concept of 

e f f e c t  s iz e  was used. The conventional d e f in i t io n s ,  proposed by 

Cohen (1977), were used, namely "sm all" e f f e c t  s iz e ,  r  = .10 and
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Table 2

Means and Standard D eviations fo r  the  V ariables Included in

th e  M ultip le Regression A nalysis (N = 21.131)

V ariable Mean SD

ACT Composite Score 20.279 5.286

D is t r i c t  Cost Per Pupil 3213.659 264.670

Gender .465 .499

Income Levels 4.191 2.446

E th n ic ity 3-129 .836

C lass Size 3.111 1.249

C lass Rank 1.750 .779

Grade Poin t Average 5.363 1.216

Academic P repara tion 13-939 3-175

r 2 = .01; "medium" e f f e c t  s iz e , r  = .3 and r 2 = .09; and "la rg e"

e f f e c t  s iz e ,  r  = .5 and r 2 = .25.

Research Hypotheses o f the Study 

Academic P reparation  o f Iowa Public High School Students

Research H ypothesis: There i s  a p o s itiv e  re la tio n sh ip  between

ACT composite t e s t  scores and academic p rep a ra tio n . As shown in  

Table 3, r  = .317 (g_= .0 1 ), which is  a "medium" e f f e c t  s iz e .

Thus, the d a ta  supports the resea rch  hypothesis.
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Table 3

Correlations for the Variables Included in the Multiple Regression Analysis

V ariab le
ACT Composite 
T est Scores

Academic
P rep a ra tio n

G raduating 
C lass S ize

C lass
Rank

Family
Income
Level

Grade
P o in t
Average

Cost
Per
P upil

ACT Composite 
T est Scores 1.000

Academic
P rep a ra tio n .317 1.000

G raduating C lass 
S ize .076 .067 1.000

C lass Rank -.5 7 7 -.246 .051 1.000

Family Income 
Levels .156 .120 .298 -.0 5 8 1.000

Grade P o in t 
Average .617 .276 -.001 -.7 5 2 .077 1.000

Cost Per Pupil - .0 4 0 .002 -.021 .009 -.064 .003 1.000

.* = •o
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Size o f  Iowa Public High School Graduating C lass

Research Hypothesis: There i s  a p o s itiv e  re la tio n s h ip  between

ACT composite t e s t  sco res and the  s iz e  o f  a s tu d e n t 's  high school 

g raduating  c la s s .  As shown in  Table 3» r  = .076 (£.=  .0 1 ), which 

i s  a "sm all" e f f e c t  s iz e .  Thus, the  d a ta  weakly supports the 

re sea rch  hypo thesis.

Iowa Public School D i s t r i c t 's  Cost Per Pupil

Research H ypothesis: There i s  a p o s it iv e  re la tio n s h ip  between

ACT composite t e s t  sco res  and a school d i s t r i c t ' s  c o s t per p u p il.

As shown in  Table 3 , r  = -.040  (g_= .01) which i s  below the th resho ld  

o f the  "sm all" e f f e c t  s iz e  as e s tab lish ed  by Cohen (1977). Thus, 

th i s  d a ta  does not support the  research  hypo thesis.

E th n ic ity  o f  Iowa Public High School Students

Research Hypothesis: There i s  a r e la tio n s h ip  between ACT

composite t e s t  sco res and e th n ic i ty .  As shown in  Table 4 , ACT 

composite t e s t  sco res o f Asian and white Iowa public  high school 

s tu d en ts  a re  approxim ately the  same. The ACT composite t e s t  sco res 

o f white and black Iowa public  school s tu d en ts  are  separated  by 

5.44 p o in ts . This rep re sen ts  a " la rg e"  e f f e c t  s iz e  ( r  = 1 .049).

The sample s iz e s  of Puerto Rican, In d ian , and Mexican s tu d en ts  

were too sm all to  ju s t i f y  fu r th e r  a n a ly s is  and in te rp re ta t io n .

Gender o f  Iowa Public High School S tudents

Research H ypothesis: There i s  a re la tio n sh ip  between ACT

composite t e s t  scores and gender. As shown in  Table 5, Iowa public 

high school males average ACT composite t e s t  sco re  i s  1.3 p o in ts
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Table 4

Means and Standard D ev iations o f  ACT Composite Test Scores o f Iowa 

Public  High School S tudents During th e  1986-1987 School Year, by 

E th n ic ity  (N = 21,131)

N Mean SD

Caucasian/W hite 19,427 20.48 5.185

Asian 214 19.40 6.839

Mexican 109 18.18 5.442

Other 279 18.11 5.106

Puerto Rican 28 17.54 6.415

Indian 77 16.57 5.072

Black 280 15.04 5.162

Table 5

Means and Standard D eviations o f  ACT Composite T est Scores o f Iowa 

Public  High School S tudents During the  1986-1987 School Year, by 

Gender (N = 21,131)

N Mean SD

Males 9,831 20.98 5.299

Females 11,300 19-67 5.199
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h igher than fem ales. This re p re se n ts  an e f f e c t  s iz e  o f  .25 . Thus, 

the  d a ta  supports the re sea rch  hypo thesis.

C lass Rank o f  Iowa Public High School Students

Research H ypothesis: There i s  a p o s itiv e  re la tio n s h ip  between

ACT composite t e s t  sco res and a s tu d e n t 's  c la s s  rank. As shown in 

Table 3i r  = -.577  (p. = .0 1 ), which i s  a " la rg e"  e f f e c t  s iz e .

Thus, c la s s  rank accounts fo r  about 25% o f  th e  variance in  ACT 

composite t e s t  sc o re s .

Grade P o in t Average o f  Iowa Public High School S tudents

Research Hypothesis: There i s  a p o s it iv e  re la tio n s h ip  between

ACT com posite t e s t  sco res and a s tu d e n t 's  grade po in t average. As 

shown in  Table 3, r  = .617 (p. = .0 1 ) , which i s  a " la rg e"  e f fe c t  

s iz e .  Thus, the  d a ta  support th e  research  hypo thesis.

Family Income Levels o f Iowa Public High School Students

Research Hypothesis: There i s  a p o s itiv e  re la tio n sh ip  between

ACT composite t e s t  sco res and fam ily income le v e ls .  As shown in  

Table 3> r  = *156 (p_= .0 1 ). Thus, th e  d a ta  support th e  research  

hypo thesis, bu t th e  e f f e c t  s iz e  i s  "sm all."

M ultip le Regression A nalysis o f  the Study 

To fu r th e r  in v e s tig a te  th e  major problem o f  th i s  study  a 

m u ltip le  reg ress io n  a n a ly s is  was computed to  t e s t  the re la tio n sh ip  

between ACT composite t e s t  sco res  and th e  e ig h t independent v a ria b le s  

described  in  the hypotheses s ta te d  above. This m u ltip le  reg ress io n  

a n a ly s is  produced a reg re ss io n  c o e f f ic ie n t  o f .695 when th e  ACT 

composite t e s t  sco res were p red ic ted  from the e ig h t independent 

v a r ia b le s . Table 6 summarizes the a n a ly s is  o f d a ta .
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Table 6

M ultip le  Regression A nalysis fo r  th e  R elationsh ip  Between ACT 

Composite Test Scores and Seven Background V ariables o f Iowa Public 

High Sohool Students

Dependent V ariab le—ACT Composite Test Scores 

(N = 21,131)

V ariable Entered Beta Weights

1 . Academic P reparation .159

2 . C lass Rank -.237

3. Cost Per Pupil -.031

4. Gender .188

5. Grade Po in t Average .413

6 . Graduating C lass Size .054

7. Family Income Levels .061

A nalysis o f Variance 

R2 = .483

As can be seen from th e  Beta w eights, fou r major fa c to rs  

con tribu ted  to  p re d ic tin g  ACT composite t e s t  sco res: grade po in t

average, high school c la s s  rank, gender o f s tu d en ts  tak ing  the 

t e s t ,  and academic p rep ara tio n  (defined as the  number o f core 

academic courses ta k e n ) . Beta w eights a re  th e  reg ress io n  w eights 

in  a m ultip le  reg ress io n  equation in  which a l l  v a ria b les  in  the
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equation  a re  in  standard  sco re  form (Borg & G a ll, 1983)- The o th e r  

fo u r v a r ia b le s  co n tribu ted  the  l e a s t  to  p re d ic tin g  ACT composite 

t e s t  s c o re s , namely: fam ily  income le v e ls ,  g raduating  c la s s  s iz e ,

school d i s t r i c t  c o s t per p u p il ,  and e th n ic i ty  o f Iowa pub lic  high 

school s tu d e n ts .

Sub-Analyses o f  th e  Study

The follow ing th ree  sub-analyses were a lso  performed: What

s p e c if ic  curricu lum  areas  a ffec ted  ACT scores? What sp e c if ic  courses 

a ffe c te d  ACT scores? What i s  the  sm a lle s t s e t  o f  v a ria b le s  th a t 

make meaningful c o n trib u tio n s  to  ACT scores?

To in v e s tig a te  the  f i r s t  su b -an a ly s is  a m u ltip le  reg ress io n  

a n a ly s is  was performed upon the  d a ta  which d e lin ea ted  academic 

p rep a ra tio n  (number o f  core academic courses taken) in to  sp e c if ic  

curriculum  areas  (m athem atics, n a tu ra l sc ien c e , so c ia l  sc ien c e , 

E ng lish , the  a r t s ,  and fo re ign  language). As shown in  Table 7 , 

mathematics was th e  la rg e s t  c o n tr ib u to r  to  th e  p re d ic tio n  o f ACT 

composite t e s t  sco re s , as ind ica ted  by the Beta w eights. N atural 

sc ience  was th e  second la rg e s t  p re d ic to r . The o th e r  curriculum  

areas did no t co n trib u te  s u b s ta n t ia l ly .

The second su b -an a ly s is  examined what s p e c if ic  courses a ffec ted  

ACT sc o re s . The s p e c if ic  courses in  each curriculum  area  were 

en tered  in to  the  m u ltip le  reg re ss io n  eq uation . As shown in  Appendix 

A, the f iv e  courses th a t  made the la rg e s t  co n trib u tio n  to  the 

p re d ic tio n  o f  ACT composite t e s t  s c o re s , as in d ica ted  by the  Beta 

w eigh ts, included Chem istry, Algebra I I ,  Geometry, English 12, and 

French.
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Table 7

M ultip le  Regression A nalysis fo r  the  R ela tionsh ip  Between ACT 

Composite Scores and Number o f  Core Courses Taken in  S p ec ific  

Curriculum Areas

Dependent V ariab le—ACT Composite Test Scores 

(N = 21,131)

V ariab les  Entered Beta Weights

1 . A rts .012

2 . English

C
O

V
Oo
•1

3. Foreign Language .073

4. S ocia l S tudies .039

5. N atural Science .113

6 . Mathematics .231

A nalysis o f  V ariance 

M ultip le  R .730 R2 .533 F 1697-363

The th i rd  su b -an a ly s is  in v e s tig a te d  th e  sm a lle s t s e t  o f 

v a r ia b le s  th a t  could each make a meaningful co n trib u tio n  to  ACT 

sc o re s . To do th i s ,  a Stepwise m u ltip le  reg ress io n  a n a ly s is  was 

performed on a l l  o f  the v a r ia b le s —includ ing  s p e c if ic  academic 

co u rses . The Stepwise m u ltip le  reg re ss io n  id e n tif ie d  th e  la rg e s t  

c o n tr ib u to r  to  the p re d ic tio n  o f ACT com posite t e s t  sco re s . That 

s p e c if ic  v a r ia b le  was id e n tif ie d  and en tered  f i r s t .  The Stepwise
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m u ltip le  reg ress io n  a n a ly s is  was then  recomputed and the  next la rg e s t  

co n tr ib u to r  to  th e  p re d ic tio n  o f  ACT com posite t e s t  sco res was 

id e n tif ie d  and en te red . A "sm all" e f f e c t  s iz e  ( .0 1 ) was a lso  used 

in  the a n a ly s is  o f  d a ta  as the  c r i t e r io n  fo r  inc lud ing  a v a ria b le  

in  the  equation . Thus, in  th e  Stepwise procedure, a v a r ia b le  was 

added to  the equation  only  i f  i t  re su lte d  in  an in c rease  in  R o f  

a t  l e a s t  .1 o r  R2 o f .01 . A conventional o p e ra tio n a l d e f in i t io n  

o f a "sm all" e f f e c t  s iz e  i s  R = .1 o r R2 = .01 (Cohen, 1977, p.

413). As shown in  Table 8 , th i s  process continued as long as each 

new v a r ia b le  re su lte d  in  an R2 increm ent o f  a t  le a s t  .01 ("sm all" 

e f f e c t  s iz e ) ,  which re su lte d  in  seven s te p s .  The th re e  la rg e s t  

p re d ic to rs  were grade p o in t average, Algebra I I ,  and gender.

According to  the Stepwise m u ltip le  reg re ss io n  a n a ly s is  the 

grade p o in t average v a r ia b le  made th e  la rg e s t  c o n trib u tio n  to  the  

p red ic a tio n  o f ACT composite t e s t  sc o re s . The next s ix  v a r ia b le s  

en tered  th a t  met th e  c r i t e r io n  were: Algebra I I ,  Gender, C lass

Rank, Chem istry, Geometry and Trigonometry.

To b e t te r  d escrib e  the  sample, every v a r ia b le  examined in  

th i s  resea rch  study was broken down in to  s p e c if ic  c a te g o r ie s . The 

average ACT composite t e s t  sco re  and th e  number o f  s tu d en ts  in  

each category  i s  d e ta ile d  in  Appendix A.

Summary

The major problem in  th i s  study  was to  determ ine what v a r ia b le s  

r e la te  to  ACT sco res o f pub lic  high school s tu d en ts  in  the s ta t e  

o f Iowa. E ight v a ria b le s  were researched to  determ ine th e i r  e f f e c ts
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Table 8

Stepwise M ultip le Regression A nalysis fo r  th e  R elationship  Between 

ACT Composite Test Scores and A ll V ariables Researched—Including 

S pecific  Academic Courses

Dependent V ariab le—ACT Composite Test Scores 

(N = 21,131)

Step V ariable Entered R2 R2 Increm ents

1 Grade Po in t Average .378 -

2 Algebra I I .431 .053

3 Gender .465 .034

4 Class Rank .485 .020

5 Chemistry .502 .017

6 Geometry .515 .013

7 Trigonometry .523 .008

upon ACT composite t e s t  sco re s . This study u t i l iz e d  the  to ta l  

population o f Iowa public  high school s tuden ts  tak ing  the  ACT 

examination during the  1986-1987 school year (N = 21,131).

Because o f  the la rg e  sample s iz e  in  th is  s tudy , even very 

"sm all" re la tio n sh ip s  would be s t a t i s t i c a l l y  s ig n if ic a n t .  Therefore, 

the r e s u l ts  were in te rp re te d  in  terms of e f f e c t  s iz e .

The research  v a ria b le s  th a t  had the g re a te s t  e f f e c t  upon the  

p red ic tio n  o f ACT composite t e s t  sco res  were grade p o in t average,
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followed by c la s s  rank , sex , and the  academic p rep a ra tio n  o f 

s tu d en ts . The o th e r  th re e  v a r ia b le s —fam ily  Income le v e l ,  graduating  

c la s s  s iz e ,  and school d i s t r i c t  co s t per p u p il—were o f  le s s e r  

e f f e c t .

Sub-analyses were performed upon th e  a rea  o f  academic 

p rep a ra tio n . F i r s t ,  i t  was found th a t  the  courses d isp layed  the  

g re a te s t  e f f e c t  upon ACT composite t e s t  sco res  were Algebra I I ,  

Chem istry, Geometry, Trigonometry, and E nglish  12. S tudents who 

had completed these  courses tended to  sco re  h igher on th e  ACT 

exam ination.

Second, th e  com pletion o f  courses in  th e  areas o f  mathematics 

and n a tu ra l sc ience  exerted  a  g re a te r  e f f e c t  upon ACT composite 

t e s t  sco res than d id  th e  com pletion o f courses in  th e  o th e r areas 

o f English  and s o c ia l  sc ien c e .

T hird , i t  was found th a t  th e  th re e  g re a te s t  p re d ic to rs  o f ACT 

composite t e s t  sco res were grade p o in t average, the  completion of 

Algebra I I ,  and gender. D iscussion  o f  the  fin d in g s  and 

recommendations fo r  fu r th e r  resea rch  w ill  be Included in  

Chapter V.
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CHAPTER V

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This study examined the  re la t io n s h ip  between ACT com posite 

t e s t  sco res  o f  Iowa public  high school s tu d en ts  and sch o o l, s tu d e n t, 

and fam ily v a r ia b le s . ACT t e s t  sco re s  o f  21,131 Iowa pub lic  high 

school s tu d en ts  were co llec ted  and examined. Chapter V i s  arranged 

in to  2 s e c tio n s—the  d iscu ss io n  and conclusion  s e c tio n , and the  

recommendation s e c tio n .

D iscussion and Conclusions 

The major problem o f th i s  study  was to  determ ine what v a ria b le s  

re la te d  to  ACT composite t e s t  sco res  o f  public high school s tu d en ts  

in  Iowa. One major independent v a r ia b le ,  academic p re p a ra tio n , 

and seven o th e r  secondary independent v a r ia b le s  were examined to  

determ ine th e i r  e f f e c t  upon ACT com posite t e s t  sco re s . The f in d in g s  

o f  th i s  study  a re  summarized below.

The concept o f  e f f e c t  s iz e  was used to  in te r p r e t  th e  s iz e  o f 

th e  c o r re la tio n  c o e f f ic ie n ts .  The conventional d e f in i t io n s  proposed 

by Cohen (1977) were used: "sm all" e f f e c t  s iz e ,  r  = .10 and r 2 =

. 0 1 ; "medium" e f f e c t  s iz e ,  r  = .3  and r 2 = . 0 9 ; and " la rg e"  e f f e c t  

s iz e ,  r  s .5 and r 2 = .25.

Academic P rep ara tio n  o f  Iowa Public High School Students

The a n a ly s is  o f  d a ta  in  th is  s tudy  supported the  re sea rch  

hypothesis th a t  th e re  was a p o s itiv e  re la t io n s h ip  between ACT 

composite t e s t  sco res and academic p re p a ra tio n . The c o r re la t io n  

dem onstrated a "medium" e f f e c t  s iz e .  The independent v a r ia b le ,
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academic p rep a ra tio n , was s t a t i s t i c a l l y  s ig n if ic a n t  in  p red ic tin g  

ACT com posite t e s t  sco re s .

Maxey, C a rg ile , and Laing (1986) found th a t  th e  number o f core 

courses taken in  the  re le v a n t academic a rea  a re  im portan t p re d ic to rs  

o f  ACT t e s t  score perform ance. They a lso  reported  th a t  in  th e  

a rea s  o f  English and s o c ia l  s tu d ie s  the number o f courses taken 

was a weaker p re d ic to r  than in  the  mathematics and n a tu ra l sc iences 

a re a . T heir fin d in g s were s im ila r  to  the  fin d in g s  o f th i s  s tudy .

Russo and C hecketts (1978) examined the  e f f e c t  th a t  academic 

p rep a ra tio n  had upon ACT composite t e s t  sco re s . They found th a t  

" th e  re la tio n s h ip  between number o f  academic courses taken by th e  

s tu d en t and composite ACT scores was in  a p o s itiv e  d ire c tio n "

(p . 200). F u rth e r , tw en ty -five  percen t o f  the  to t a l  variance on 

composite ACT scores was explained by the l in e a r  reg re ss io n  on ACT 

com posite t e s t  sco res by academic course ta k in g . This "medium" 

e f f e c t  s iz e  matched the "medium" e f f e c t  s iz e  found in  the a n a ly s is  

o f  d a ta  in  th is  study .

Laing, Engen, and Maxey (1986) found the  number o f  core 

academic courses taken con tribu ted  s ig n if ic a n t ly  to  the  p red ic tio n  

o f  ACT t e s t  sc o re s . Hurst (1984) d iscovered the  to t a l  number o f 

academic u n its  taken in  high school co n tribu ted  s ig n if ic a n t ly  to  

th e  variance  in  ACT com posite t e s t  sco re s . Noble and McNabb (1989) 

found th a t  "increased  course tak in g , p a r t ic u la r ly  in  mathematics 

and n a tu ra l sc ience re la te d  to  improved ACT t e s t  performance"
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(p . 25). A ll th ree  o f these  s tu d ie s  concurred w ith th e  find ings 

o f th is  paper.

In alm ost a l l  ca se s , th e  more courses completed in  mathematics, 

n a tu ra l sc ien c e , s o c ia l sc ien c e , and E nglish re la te d  to  h igher ACT 

t e s t  sco re s . Because th e  ACT assessm ent t e s t s  these fou r sp e c if ic  

academic a re a s , i t  could be sa id  th a t  s tu d en ts  would be s p e c if ic a l ly  

taugh t fo r  th e  ACT t e s t  by tak ing  courses in  these  academic a re a s , 

and th i s  would lead to  probable h igher ACT t e s t  sco res .

Size o f Iowa Public High School Graduating C lass

This study showed a p o s it iv e  re la tio n s h ip  between ACT composite 

t e s t  sco res and th e  s iz e  o f  a s tu d e n t 's  high school graduating 

c la s s .  The an a ly s is  o f d a ta  showed a "sm all" e f fe c t  s iz e  between 

th e  v a r ia b le s . Thus, the d a ta  weakly supported the research  

hypothesis.

Reference Norms fo r  1987 ACT Tested High School Graduates (1987) 

reported  on a n a tio n a l le v e l th a t  as g raduating  c la s s  s iz e  increased 

so did ACT composite t e s t  sco re s—up to  the  f in a l  category  (600 

s tu d en ts  and above) which showed a s l ig h t  decrease . The Iowa 

Department o f Public In s tru c tio n  (1986) analyzed the ACT d a ta  

s p e c if ic a l ly  fo r  the s ta te  o f Iowa. T heir f in d in g s  matched the 

n a tio n a l f in d in g s . They found an in c rease  in  ACT composite t e s t  

sco res as graduating  c la ss  s iz e  increased—up to  the f in a l  

category—which showed a d ec lin e  o f .5 . These find ings were s im ila r  

to  the fin d in g s  reported  in  th is  research  study.
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The s l ig h t  p o s itiv e  re la tio n s h ip  between ACT composite t e s t  

scores find th e  s iz e  o f  a high school s tu d e n t 's  graduating c la s s  

may be explained by sev e ra l p o ssib le  hypotheses. The la rg e r  a school 

d i s t r i c t ,  the more o ften  advanced academic courses a re  o ffe re d .

This could help s tu d en ts  achieve a- h igher ACT t e s t  sco re . In 

ad d itio n , o ld e r, more experienced teach ers  may be av a ila b le  to  

teach  these  advanced co u rses . These fa c to rs  could account fo r  th e  

s l ig h t  inc rease  in  ACT composite t e s t  sco res  according to  graduating 

c la s s  s iz e .

Iowa Public School D i s t r i c t 's  Cost Per Pupil

The an a ly sis  o f d a ta  d id  no t support th e  research  hypothesis 

in  th i s  v a ria b le  ca tego ry . A p o s itiv e  re la tio n sh ip  between ACT 

composite t e s t  scores and a school d i s t r i c t ' s  co s t per pup il could 

not be dem onstrated. The r  value was below th e  th resho ld  o f th e  

"sm all" e f f e c t  s iz e .

This study showed th is  v a ria b le  to  have th e  le a s t  a b i l i ty  to  

p re d ic t ACT composite t e s t  sco re s . Tw o-thirds o f  Iow a's public  

school d i s t r i c t s  spend between $2,811.00 and $3 , 310.00  on th e i r  

s tu d e n ts . The r e la t iv e ly  sm all d iffe re n c e  ($499), coupled w ith 

th e  h igher co s t o f m aintain ing sm alle r school d i s t r i o t s  i s  probably 

why th is  v a ria b le  proved to  be s t a t i s t i c a l l y  le s s  s ig n if ic a n t .  

B a s ic a lly , a school d i s t r i c t ' s  board o f  education t r i e s  to  equate 

i t s  co st per pup il spending to  most o th e r  school d i s t r i c t s  in  the  

s ta t e  and attem pts to  meet minimum s ta t e  g u id e lin es  fo r  educational 

programs. Because o f t h i s ,  the le v e l o f  education in  Iowa, fo r
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th e  most p a r t ,  seems to  be r e la t iv e ly  homogeneous among schoo ls . 

T h is, then , i s  a p a r t i a l  exp lanation  o f  th i s  s tu d y 's  f in d in g s . 

E th n ic ity  o f Iowa Public High School S tudents

A re la tio n sh ip  was found between ACT com posite t e s t  sco res 

and e th n ic i ty  o f Iowa pub lic  high school s tu d e n ts . In Iowa, 

e th n ic i ty  represented  a " la rg e"  e f f e c t  s iz e  regard ing  i t s  e f f e c t  

upon ACT composite t e s t  sc o re s .

Reference Norms fo r  1987 ACT Tested High School Graduates

(1987) showed th a t  f iv e  m inority  groups (Asian-American, H ispanic, 

Am erican-Indian, Mexlcan-American and Afro-American) scored lower 

on th e  ACT assessm ent exam ination than  non-m inority  s tu d en ts  

n a tio n a lly .

McGeever {1983 ) reported  th a t  "black achievement le v e ls  were 

approxim ately one standard  d ev ia tio n  below those o f w hites"

(p . 22). The fin d in g s  o f  th i s  3 tudy agree w ith  th e  ACT reference 

norms and McGeever.

According to  th i s  s tu d y 's  re sea rch , a s ig n if ic a n t  d iffe re n ce  

in  the  scores o f Iowa pub lic  high school s tu d en ts  appeared among 

m inority  groups. Only f iv e  percen t o f  Iow a's pub lic  high school 

s tu d en ts  who took the ACT assessm ent exam ination were c la s s i f ie d  

as members o f a m inority  group. T herefore , because o f th is  

r e la t iv e ly  sm all p roportion  o f m inority  t e s t  ta k e r s ,  these 

comparisons must be made c a u tio u s ly .

E th n ic ity  in  the s t a t e  o f Iowa had a s ig n if ic a n t  e f f e c t  upon 

ACT te s t  sco res . Several fa c to rs  fo r  these  t e s t  sco re  d i f f e r e n t ia l s
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cam be d iscu ssed . Some groups, such as the  NAACP, claim  t e s t  b ia s  

causes th e se  lower sc o re s . Other fa c to rs  may inc lude a tendency 

toward la rg e r  fam ilie s  and a h igher percentage o f  s in g le  paren t 

fa m ilie s  in  m inority  groups. T heir fam ily income le v e ls  a re  lower 

and the  m inority  enrollm ent in  advanced academic courses i s  lower 

than  fo r  non-m inority  s tu d e n ts . These fa c to rs  and o th e rs  may be 

probable causes fo r  th e  ACT t e s t  sco re  d if fe re n c e s  re la te d  to  

e th n ic i ty  found in  th i s  s tu d y .

Gender o f  Iowa Public High School Students

The gender o f Iowa pub lic  high school s tu d en ts  tak ing  the  ACT 

assessm ent exam ination was re la te d  to  th e i r  ACT com posite t e s t  

sc o re . The a n a ly s is  o f d a ta  showed th a t  males scored h ig h e r than 

fem ales on th e  ACT exam ination. A "medium" e f fe c t  s iz e  was 

c a lc u la te d .

N a tio n a lly , males outscored fem ales on th e  ACT assessm ent 

exam ination ( Reference Norms fo r  1987 ACT Tested High School 

G raduates. 1987). This trend  was a lso  tru e  fo r  s tu d en ts  in  Iowa 

(Reference Norms fo r  1987 ACT Tested High School G raduates. 1987). 

McGeever's resea rch  found th a t  "men outperformed women in  composite 

ACT t e s t  sco res"  (p . 23 ). Laing, Engen, and Maxey (1986), noted 

th a t  males obtained h igher ACT composite t e s t  sco res than fem ales. 

Munday (1976), showed th a t  males had an ACT composite sco re  1.2 

p o in ts  h ig h e r than fem ales. Ferguson and Maxey (1976) concurred 

w ith Munday's f in d in g s .
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On a n a tio n a l le v e l ,  males scored 1.3 p o in ts  h igher on the 

ACT assessm ent exam ination than fem ales ( Referenoe Worms fo r  the  

1987 ACT Tested High School G raduates. 1987). Since th e  standard 

d e v ia tio n  fo r  com posite ACT t e s t  sco res i s  approxim ately 5 .0 , these 

d if fe re n c e s  are  a lso  in  the  "medium1* e f f e c t  s iz e ,  c o n s is te n t with 

the f in d in g s  o f  th i s  s tudy .

One p o ssib le  exp lanation  fo r  th e  ACT t e s t  d iffe re n c e s  between 

males and females i s  th a t  the  m ajo rity  o f  s tu d en ts  en ro lled  in  

advanced mathematic and n a tu ra l sc ien ce  courses a re  males (Noble & 

McNabb, 1989). Thus, more males a re  being prepared fo r  success on 

th e  ACT assessm ent exam ination than fem ales.

C lass Rank o f  Iowa Public High School Students

A p o s itiv e  re la tio n sh ip  was determined between ACT composite 

t e s t  sco res and a s tu d e n t 's  c la s s  rank. The a n a ly s is  o f  d a ta  

produced a " la rg e"  e f f e c t  s iz e  th a t  th i s  v a r ia b le  had upon ACT 

com posite t e s t  sco res .

Maxey, C a rg ile , and Laing (1986) researched c la s s  rank and i t s  

e f f e c t  upon ACT composite t e s t  sco res on a n a tio n a l le v e l .  They 

found th a t  c la s s  rank was a s ig n if ic a n t  (p. = .05) p re d ic to r  fo r  

ACT composite t e s t  sc o re s . Laing, Engen, and Maxey (1986) a lso  

repo rted  a c le a r  p o s itiv e  re la tio n s h ip  between rank in  c la s s  and 

ACT composite t e s t  s c o re s .

C lass rank followed the independent v a r ia b le  grade p o in t average 

as th e  v a ria b le  w ith th e  second la rg e s t  e f f e c t  s iz e  in  th is  study .
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This I s  lo g ic a l s in ce  th e  c la s s  rank o f a s tu d en t i s  d i r e c t ly  re la te d  

to  grade p o in t average.

Grade Po in t Average o f  Iowa Public High School S tudents

A s tu d e n t 's  grade p o in t average d id  have a p o s itiv e  re la tio n s h ip  

upon th e  ACT composite t e s t  sco re . The an a ly s is  o f  d a ta  showed 

th i s  v a r ia b le  had a " la rg e"  e f f e c t  s iz e ,  in  f a c t  the  la rg e s t  o f 

a l l  v a r ia b le s  examined. As th e  re sea rch  hypothesis expected, 

s tu d en ts  w ith the h ig h est grade p o in t averages were most l ik e ly  to  

achieve th e  h ig h est ACT t e s t  sc o re s .

Noble and McNabb (1989) showed th a t  grade p o in t average fo r  

a l l  high school coursework had a very s ig n if ic a n t  e f f e c t  upon ACT 

composite t e s t  sc o re s . Maxey, C a rg ile , and Laing (1986) found high 

school grade p o in t average was "an im portant p re d ic to r  o f ACT t e s t  

score performance" (p . 6 ) .  Laing, Engen, and Maxey (1986), a lso  

found high school grade p o in t average "con trib u ted  s ig n if ic a n tly "

(p . 9) to  p re d ic tin g  ACT t e s t  sc o re s . Each o f these  fin d in g s  matched 

those o f th i s  study .

Family Income Levels o f  Iowa Public High School S tudents

In  th i s  s tu d y , a fa m ily 's  income le v e l had a "sm all" p o s it iv e  

re la tio n sh ip  upon ACT composite t e s t  sc o re s . This find ing  was 

supported by th e  n a tio n a l d a ta  provided by the  American College 

Testing program ( Reference Norms fo r  1987 ACT Tested High School 

G raduates. 1987) which showed th a t  on th e  n a tio n a l le v e l ,  as a 

fam ily 's  income increased so did th e i r  so n 's  o r d a u g h te r 's  ACT 

composite t e s t  sco re .
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McGeever (1983) found a p o s itiv e  re la tio n sh ip  between 

socio-economic s ta tu s  and standard ized  t e s t  sco re s . Since 

socio-economic s ta tu s  i s  re la te d  to  fam ily income le v e ls  and 

s tandard ized  t e s t  sco res have been shown to  be re la te d  to  ACT t e s t  

sco re s , i t  follow s th a t  the  r e s u l t s  o f  McGeever's study are  

c o n s is te n t w ith the  r e s u l t s  o f  th i s  study .

An exp lanation  fo r  th is  "sm all" p o s itiv e  re la tio n sh ip  between 

ACT t e s t  sco res and fam ily income le v e ls  may be th a t  fam ilie s  w ith 

more money a re  ab le  to  "purchase" more educa tiona l o p p o rtu n itie s  

fo r  th e i r  son o r  daughter. They can do th i s  by: e n ro llin g  th e i r

c h ild ren  in  sp e c ia l schools; h ir in g  tu to r s  fo r  sp e c if ic  

d e f ic ie n c ie s ; and by purchasing more and b e t te r  educational 

m a te r ia ls .

To summarize, the  follow ing l i s t  in d ic a te s  the  s t a t i s t i c a l  

importance o f  each researched v a r ia b le  upon ACT composite t e s t  

s c o re s .

Large E ffec t Size

Grade Point Average 

C lass Rank 

E th n ic ity

Medium E ffe c t Size

Academic P reparation  

Gender
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Small E ffe c t Size

Family Income Level 

G raduating C lass Size

School D i s t r i c t ’s  Cost P er Pupil ( le s s  than a '•small" 

e f f e c t  s iz e )

Recommendati ona

The follow ing recommendations a re  fo r  fu tu re  re sea rch e rs  o f 

ACT t e s t  sc o re s .

1. F u rth e r  In v e s tig a tio n  should be undertaken regard ing  th e  

ACT soores o f  Iowa p r iv a te  and p a ro ch ia l high school s tu d en ts  and 

sch o o l, s tu d e n t, and fam ily  v a r ia b le s .

2 . F u rth e r study should be undertaken regard ing  th e  e f fe c t  

th a t  a school d i s t r i c t ' s  c o s t per p u p il has upon standard ized  t e s t  

sc o re s , Including  ACT t e s t  sc o re s .

3 . F u rth e r study should be undertaken regard ing  sp e c if ic  

academic core courses and th e  e f f e c t  those s p e c if ic  courses have 

upon standard ized  t e s t  s c o re s , Includ ing  ACT t e s t  sc o re s .

4 . F u rth e r s tudy  should be undertaken regard ing  the  e f f e c t  

th a t  various study s k i l l s  have upon grades and standard ized  t e s t  

sc o re s , inc lud ing  ACT t e s t  sc o re s .

5. F u rth e r s tudy  should be undertaken on the  e f f e c t  th a t 

various teach ing  s t r a te g ie s  in  the  co re  curricu lum  a rea s  have upon 

subsequent grades and s tandard ized  t e s t  sc o re s , inc lud ing  ACT t e s t  

s c o re s .
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6 . F u rth e r in v e s tig a tio n  should be undertaken regard ing  th e  

e f f e c t  th a t  a s tu d e n t 's  g raduating  c la s s  s iz e  has upon standard ized  

t e s t  sc o re s , inc lud ing  ACT t e s t  sc o re s .

Based on th e  research  f in d in g s  o f  th i s  s tu d y , th e  two fa c to rs  

th a t  in fluenced  ACT t e s t  soores the  g re a te s t  were grade p o in t average 

and a s tu d e n t 's  c la s s  rank . Both o f  th ese  v a r ia b le s  a re  

in te r - r e la te d  and s tu d en ts  can g re a t ly  In fluence  th e i r  grade po in t 

average and c la s s  rank.

Three v a r ia b le s , e th n ic i ty  (" la rg e"  e f f e c t  s i z e ) ,  gender 

("medium" e f f e c t  s iz e ) ,  and fam ily income le v e l ("sm all" e f f e c t  

s iz e )  a re  no t under th e  s tu d e n t 's  c o n tro l and th u s , a re  hard to  

in flu en ce .

Academic p rep a ra tio n  ("medium" e f f e c t  s iz e )  i s  a v a ria b le  

th a t  can a l t e r  s tu d e n ts ' achievement on th e  ACT assessm ent 

exam ination. A g re a t d ea l o f  a t te n t io n  must be given to  what courses 

s tu d en ts  take and complete during  th e i r  high school y ea rs . A r ig id  

academic curriculum  w ill  probably lead to  h igher ACT t e s t  sco res .

The l a s t  two c a te g o r ie s , g raduating  c la s s  s iz e  ("sm all" e f fe c t  

s iz e )  and a school d i s t r i c t ' s  c o s t per p u p il ( le s s  than a  "sm all" 

e f f e c t  s iz e )  had very l i t t l e  e f f e c t  on ACT t e 3 t  sco re s .

More Inform ation i s  needed to  a s c e r ta in  th e  fa c to rs  th a t  w ill  

help s tu d en ts  achieve gen era l academic knowledge. Once fa c to rs  

can be p in po in ted , then ed u ca to rs , p a re n ts , and s tu d en ts  can use 

these  fa c to rs  to  help fu tu re  s tu d e n ts  improve th e i r  knowledge and
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prepare them fo r  success in  tak ing  the  American College Testing 

program 's assessm ent exam ination.
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Table 9

Iowa Publio High School D lsfcrlot Cost Per Pupil 1986-1987

High School D is t r i c t  Gen Ed Exp
Within County Per Pupil

A.D.M.

A dair
B ridgew ater-Fontanelle 3,022.79
G reenfield  Community 3,100.46
Orient-Macksburg Community 3,212.64

T otals 3,109.94

Adams
Corning Community School 3,138.46
P re sc o tt Community 3,950.39

T otals 3,289.13

Allamakee
Allamakee Community 3,242.28
E astern  Allamakee Community 3,566.63
P o s tv il le  Community 3,128.61

T otals 3,280.29
*

Appanoose
C en te rv ille  Community 3,089*19
Moravia Community School 2,953.55
Moulton-Udell Community 3,015.06

T otals 3,055.53

Audubon
Audubon Community School 3,254.74
E xira Community School 3,283.44

T otals 3,263.47

Benton
B elle  P la in e  Community 3,201.57
Benton Community School 3,264.77
Norway Community School 3,549.73
Shellsburg Community 3,201.83
Urbana Community School 3,170.50
Vinton Community School 2,911.88

T otals 3,146.19

( ta b le  con tinues)
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High School D ls t r io t  Gen Ed Exp
V ith ln  County Per Pupil

A.D.M.

Black Hawk
Cedar F a lls  Community 3,095.30
Dunkerton Community 3,522.29
Hudson Community School 3,806.63
La P o rte  C ity  Community 3,369.83
W aterloo Community 3*463.62

T o ta ls  3,377.02

Boone
Boone Community School 2,967*80
Grand Community School 6,925.91
Madrid Community School 2,889.25
Ogden Community School 2,836.44
United Community Sohool 3,467*94

T o ta ls  3,055.18

Bremer
Denver Community School 3,236.89
J a n e s v il le  C onsolidated 3,775.99
P la in f ie ld  Community 3*242.83
Sumner Community School 3,310.37
T r ip o li  Community Sohool 3,067.76
Wapsle V alley Community 3,017.36
W averly-Shell Rook 2,993.55

T o ta ls  3,150.84

Buchanan
E ast Buchanan Community 3,287.04
Independence Community 3,270.77
Jesup Community School 3,415.28

T o ta ls  3,313.42

Buena V ista
A lb ert C ity-T ruesdale  3,367.99
A lta  Community School 3,359*38
Newell-Providence 3,327-99
Sioux Rapids-Rembrandt 3,149-77
Storm Lake Community 2,881.12

T o ta ls  3,094.47

(ta b le  con tinues)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



73

High Sohool D is t r ic t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

B u tle r
A llison-B rlstow  Community 3,162.08
Aplington Community 3>261.13
C la rk sv ille  Community 3>143>98
Dumont Community School 3>687.02
Greene Community Sohool 3>431.52
New H artford  Community 3,279*58
Parkersburg Community 3>251.35

T o ta ls  3>290.46

Calhoun
Cedar V alley Community 3>712.32
Lake C ity  Community 3>134.25
L o h rv ille  Community 3>735.51
Lytton Community School 3>567.14
Hanson Community School 3,401.76
Pomeroy Community Sohool 2,921.36
Rockwell C ity  Community 3>441.58

T o ta ls  3>355.74

C a rro ll
C a rro ll Community School 3>299*38
Coon Rapids Community 3>120.23
G lidden-R alston Community 3>019.02
Manning Community School 3>433>07

T o ta ls  3>244.35

Cass
A nita Community School 3>564.11
A tla n tic  Community 2,958.68
C and M Community School 2,257.75
Griswold Community 3,015.23

T o ta ls  3,037.51

Cedar
Bennett Community School 2,778.59
Clarence-Lowden Community 3,292.75
Durant Community School 3,323.35
Linooln Community Sohool 3,220.38
Tipton Community Sohool 3,076.45
West Branch Community 3,095.42

T o ta ls  3,144.49

(ta b le  con tinues)
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High Sohool D is t r io t  Gen Ed Exp
Within County Per Pupil

A.D.M.

Cerro Gordo
C lear Lake Community 2,935.71
Mason C ity  Community 3>319*74
Meservey-Thornton 3,342.63
Rookwell-Swaledale Community 3>224.89
Ventura Community Sohool 3>373*47

T otals 3,233.88

Cherokee
A urelia  Community Sohool 3,145.88
Cherokee Community 3,128.41
Marcus Community Sohool 3,174.95
Merlden-Cleghorn 3,471.89
Willow Community Sohool 3,415.34

T otals 3,195.75

Chlokasaw
Fredericksburg  Community 3,292.36
Nashua Community Sohool 3,505*33
New Hampton Community 2,975*47

T otals  3,149.92

Clarke
Clarke Community Sohool 3,014.25
Murray Community School 3,300.39

T otals 3,066.66

Clay
Clay C entral Community 3,566.80
Everly Community School 3,568.36
Sioux V alley Community 2,920.84
South Clay Community 3,599.41
Spenoer Community School 2,998.33

T otals 3,136.89

Clayton
C entral Community School 2,924.77
G arnavlllo  Community 3,447-39
Guttenberg Community 3,826.79
Mar-Mac Community School 3,701.87
M-F-L Community School 2,983.88
Starmont Community 3,165.25

T otals 3,259.27

( ta b le  co n tin u es)
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High Sohool D is t r i c t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

C lin ton
Calamus Community Sohool 3,479.65
Camanohi Community 3*227.21
C entral C lin to n  Community 3*231.11
C lin ton  Community Sohool 3*261.92
Delwood Community School 3*651.38
Lost Nation Community 3*549.15
N ortheast Community 3*270.02
Wheatland Community 3*073*40

T o ta ls  3,270.45

Crawford
Ar-We-Va Community 3*450.01
C harter Oak-Ute Community 3*233*70
Denison Community Sohool 2,900.67
Dow C ity-A rlon Community 3*220.81
M anilla Community Sohool 3*241.41
Sohleswig Community 2,967*54

T otals  3,068.97

D allas
Adel-De Soto Community 3*064.34
C en tra l D allas  Community 3*717.48
D allas Center-Grimes 3,043.80
D exfield Community 3*475.94
P erry  Community Sohool 3*243.63
Tan Meter Community 3*269.29
Waukee Community Sohool 2,878.93
Woodward-Granger Community 3*219.23

T otals 3*156.89

Davis
Davis County Community 2,828.56

T otals 2,828.56

D ecatur
C en tra l D ecator Community 3*536.76
Lamoct Community Sohool 3*029.64
Mormon T ra il  Community 3,878.91

T otals 3,462.35

( ta b le  con tin u es)
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High Sohool D is t r io t  Gen Ed Exp
W ithin County P er Pupil

A.D.M.

Deleware
Edgewood-Colesburg Community 3,103-73
Haquoketa V alley Community 3(450.45
West Delaware County 3,099.40

T o ta ls  3,188.37

Des Moines
B urling ton  Community 3,255.80
D anv ille  Community 2,974.15
M edlapolis Community 2,805.56
West B urlington  Ind 3,149.38

T o ta ls  3,174.59

Dickinson
Arnolds Park Cons 4,266.49
H arris-Lake Park Community 3,240.37
M ilford Community Sohool 2 ,906.50
S p i r i t  Lake Community 2,986.15
T e r r i l  Community School 3 ,422.50

T o ta ls  3,134.08

Dubuque
Dubuque Community Sohool 3,240.85
Western Dubuque Community 3,490.26

T otals  3,300.02

Emmet
Armstrong-Ringsted Community 3,490.66
E s th e rv i l le  Community 3,265.71
Lincoln C en tra l Community 3,163-31

T o ta ls  3,306.28

F ay e tte
North F ay e tte  Community 3,390.34
Oelwein Community School 3,282.60
Turkey V alley Community 3,397.23
V alley Community School 3,111.45
West C en tra l Community 3,317-86

T o ta ls  3,311.78

( ta b le  c o n tin u es)
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High Sohool D is t r ic t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Floyd
Charles C ity Community 3 »613-99
Nora Springs-Rock F a l ls  3,327*24
Rudd-Rookford-Marbie Rook 3*443.97

T o ta ls  3,532.29

F ran k lin
Cal Community Sohool 3,934.94
Hampton Community Sohool 3,022.31
Sheffield-C hapin  Comm 3,473.67

T otals  3,254.73

Fremont
F arragu t Community 3,485.44
Frem ont-M ills Community 2,943*96
Hamburg Community Sohool 3,398.11
Sidney Community School 3,378.02

T otals 3,273.55

Greene
East Greene Community 3,213*67
Je ffe rso n  Community 3,338.84
Paton-Churdan Community 3,661.75
Scranton Consolidated 3,442.33

T otals 3,372.15

Grundy
Beaman-Conrad-Liscomb 3,120.40
Dike Community School 3,056.50
Grundy Center Community 3,301.86
Relnbeck Community 3,868.94
Wellsburg Community 3,430.24

T otals 3,320.82

G uthrie
Adalr-Casey Community 3,184.34
Bayard Community Sohool 6,285.74
G uthrie Center Community 2,954.04
Panora-Linden Community 2,942.36
Siuarl-M enlo Community 2,957*48
Y ale-Jam aica-Bagley Comm 3,563*16

T otals 3,186.75

( ta b le  con tinues)
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High Sohool D ls t r lo t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Hamilton
N ortheast Hamilton 3>624.86
South Hamilton Community 3>026.31
S tra tfo rd  Community 3>726.09
Webster C ity  Community 3>299.73

T otals  3>298.40

Hanoock
B r i t t  Community Sohool 2,977.90
Cornwith-Wesley Community 4,787.98
G arner-H ayfield Community 2,847.88
Kanawha Community Sohool 3,227.73
Klemme Community Sohool 3,628.20
Woden-Crystal Lake Community 4,204.50

T otals 3>250.91

Hardin
Aokley-Geneva Community 3,190.38
Alden Community School 2,861.27
Eldora-New Providence 3,038.02
Hubbard Community School 2,834.26
Iowa F a l ls  Community 3,207.26
H adcliffe  Community 3,567.30
Steamboat Rook Community 4,317.91
Union-Whltten Community 3,829.97

T o ta ls  3,195.39

H arrison
Dunlap Community Sohool 3,083.30
Logan-Magnolia Community 3,278.74
M issouri V alley Community 3,022.51
West H arrison Community 3,586.02
Woodbine Community 2,951.60

T otals 3,151.82

Henry
Mount P leasan t Community 2,892.19
New London Community 2,843.25
Waoo Community Sohool 3,057.19
W infield-M t Union 3,391.57

T otals  2,953.65

(ta b le  co n tin u es)
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High Sohool D ls t r io t  Gen Ed Exp
V ith in  County Per Pupil

A.D.M.

Howard
Howard-Winneshiek Community 3*274.38
R ic e v ille  Community 2,831.93

T o ta ls  3,138.97

Humboldt
Boone V alley Community 6,267.45
Gilmore C ity-B radgale 4,106.27
Humboldt Community 3,129*39
Twin Rivers Community 4,186.95

T otals  3,603.29

Ida
B a ttle  Creek Community 3,317*92
G alva-H olstein  Community 3,071*67
Id a  Grove Community 2 S759.22

T otals 2,986.93

Iowa
Amana Community Sohool 4,382.81
Deep R iver-M illersburg  3,203.69
E nglish  V alleys Community 3,290.11
H-L-V Community 3,448.96
Iowa V alley Community 3,088.13
W illiamsburg Community 3,337.53

T otals 3,350.55

Jackson
Andrew Community School 3,299*12
B ellevue Community 3,213*98
E ast C en tra l Community 3,236.85
Maquoketa Community 3,158.38
P reston  Community Sohool 3,194.58

T otals  3,197.54

Jasp e r
B axter Community School 2,944.29
Colfax-Mingo Community 3,266.01
L ynnv ille -S u lly  Community 3,186.72
Monroe Community Sohool 3,157.11
Newton Community Sohool 2,942.66
P ra ir ie  C ity  Community 2,850.09

T otals  3,019.95

( ta b le  con tinues)
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High Sohool D is t r i c t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Je ffe rso n
F a ir f ie ld  Community 3>267.72

T o ta ls  3,267.72

Johnson
Cedar Creek Community 3,504.00
Iowa C ity  Community 3,063.93
Lone Tree Community 3,073*07
Solon Community School 3,154.09

T o ta ls  3,098.38

Jones
Anamosa Community School 3,226.36
Midland Community School 3,229.23
M onticello Community 3,170.34
O lln Consolidated School 3,317*09
Oxford Junction  Consolidated 3,452.40

T o ta ls  3,230.60

Keokuk
Hedrick Community School 3,852.42
Keota Community School 3,141.54
Pekin Community Sohool 3 ,030.92
Sigourney Community School 3,222.88
Tri-County Community 2,912.61

T otals  3,149.42

Kossuth
Algona Community Sohool 3,418.15
Burt Community School 3,888.83
Lakota Consolidated 5,527.21
LuVerne Community 4,740.57
North Kossuth Community 4,244.47
S en tra l Community Sohool 3,641.89
Titonka Consolidated 4,350.54

T otals  3,818.79

( ta b le  co n tin u es)
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High Sohool D ls t r lo t  Gen Ed Exp
H ith in  County Per Pupil

A.D.M.

Lee
C en tra l Lee Community 3>254.75
F o rt Madison Community 3,146.42
Keokuk Community Sohool 3>094.47

T o ta ls  3,144.01

Linn
A lbu rnett Community 3,034.39
Cedar Rapids Community 3,354.28
C enter P o in t Consolidated 2,856.02
C en tra l C ity  Community 3,538*92
College Community Sohool 3,192.29
Linn-Mar Community 3,025.41
Lisbon Community School 3,327*76
Marion Independent 3,496.89
Mount Vernon Community 2,929*76
North Linn Community 3,480.85
S p rin g v llle  Community 3,361.26

T otals  3,289*06

Louisa
Columbus Community 3,270.29
Louisa-M uscatine Community 2,967*75
Morning Sun Community 3,434.44
Wapello Community School 3,139*38

T otals  3,138.37

Lucus
C hariton  Community 2,887*31
R ussell Community School 3,057*36

T otals  2,913*05

Lyon
C en tra l Lyon Community 2,811.38
George Community Sohool 3,060.12
L i t t l e  Rook Community 2,913*76
West Lyon Community 2,986.55

T o ta ls  2,928.95

( ta b le  con tinues)
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High Sohool D ls t r io t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Madison
Earlham Community Sohool 3*098.34
I n te r s ta te  35 Community 3>021.90
W interset Community 2,888.24

T otals 2,965.91

Mahaska
Fremont Community Sohool 3,256.00
North Mahaska Community 3,361.04
Oskaloosa Community 2,853*04

T otals  2,952.66

Marion
K noxville Community 2,915.70
M elcher-Dallas Community 2,928.93
P e lla  Community Sohool 2,872.54
P le a sa n tv il le  Community 3,164.86
Twin Cedars Community 3,100.90

T otals 2,955.41

M arshall
Green Mountain Independent 2,888.11
L D F Community School 3,116.46
M arshalltown Community 3,^11
Semco Community School 3,379.77
West M arshall Community 3,307.84

T otals 3,355.32

M ills
Glenwood Community 2,844.42
Malvern Community Sohool 3,352.25
Nishna V alley Community 3,674.52

T otals  3,054.29

M itchell
Osage Community Sohool 3,260.38
S t Ansgar Community 3,068.12

T otals 3,195.36

( ta b le  continues)
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High School D is t r ic t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Monona
E ast Monona Community 3>294.59
Maple V alley Community 3»563•16
West Monona Community 3,192.48
Whiting Community Sohool 3>499.60

T otals 3,373.64

Monroe
A lbla Community School 2,990.18

T otals  2,990.18

Montgomery
Red Oak Community School 3,070.70
Stanton Community School 2,792.74
V il l ls c a  Community 3,064.06

T otals  3,028.94

Muscatine
Muscatine Community 3,075*70
West L iberty  Community 2 , 838.66
W ilton Community School 2,902.86

T otals 3,020.18

O'Brien
H artley-M elvin Community 3,14 8.80
P au llln a  Community 3,412.18
Prlmghar Community 3,104.64
Sanborn Community School 3,661.29
Sheldon Community Sohool 2,830.99
Sutherland Community 3,517.43

T otals 3,135.86

Osceola
Sibley-Ocheyedon Community 2,859.98

T otals 2,859.98

Page
C larinda Community 2,926.59
Essex Community School 2,921.63
Shenandoah Community 3,111 •87
South Page Community 3,288.38

T otals 3,046.75

(ta b le  con tinues)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



84

High Sohool D is t r io t  Gen Ed Exp
V lth in  County Per Pupil

A.D.M.

Palo Alto
Enunetsburg Community 3 >352.66
G rae ttin g e r Commuity 3>128.40
M allard Community Sohool 3>710.66
Ruthven-Ayrshire Community 3>358.70
Vest Bend Community 4,029.59

T o ta ls  3>445.08

Plymouth
Akron W estfield  Community 3>297*84
Hinton Community School 2,770.58
K lngsely-P ierson Community 3,088.09
Le Mars Community 2,857*06
Remsen-Union Community 4,168.95

T otals  3>052.41

Pocahontas
Fonda Community Sohool 4,063.07
Havelock-Plover Community 7,781.51
Laurens-Marathon Community 2,898.19
Palmer Consolidated 4,298.79
Pooahontas Community 3,675.87
Rolfe Community School 4,096.15

T otals  . 3,761.56

Polk
Ankeny Community Sohool 2,922.51
Bondurant-Farrar Community 3>108.41
Des Moines Independent 3,479.08
Johnston Community 3,013*48
North Polk Community 2,918.49
Saydel Consolidated 3,589.54
Southeast Polk Community 3,012.97
Urbandale Community 2,822.71
West Des Moines Community 2,995.73

T otals 3,284.80

( ta b le  con tinues)
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High School D is t r i c t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Pottaw attam ie
Avoha Community School 3*279.79
Carson-Macedonia Community 2,958.81
Council B lu ffs  Community 3,245.01
Lewis C en tra l Community 2,883.19
Oakland Community School 3 * 271-18
Treynor Community School 2,988.59
T ri-C en te r Community 2,990.66
Underwood Community 3,197.44
Walnut Community School 3,254.57

T o ta ls  3 1157.32

Poweshiek
Brooklyn-Guernsey-Malcom 3*153*85
Grinnell-Newburg Community 3*114.69
Montezuma Community 3*144.75

T o ta ls  3,128.98

Ringgold
Diagonal Community 4,308.95
Grand V alley Community 4,076.51
Mount Ayr Community 3*230.98

T o ta ls  3,529.36

Sao
C restland  Community 3*677.38
Lake View-Auburn Community 3*440.50
O debolt-A rthur Community 3,040.48
Sac Community School 3*149*35
S ch a lle r  Community 3*499.41
Wall Lake Community 3,366.34

T o ta ls  3,297.23

S co tt
B ettendorf Community 3*354.73
Davenport Community 3,239.39
North S c o tt Community 3*349.18
P leasan t Valley Community 3*164.16

T o ta ls  3,262.08

( ta b le  continues)
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High School D is t r i c t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Shelby
Elk Horn-Kimballton 3,601.48
H arlan Community School 3,291.05
Irw in  Community Sohool 3,724.54
Shelby Community School 3,706.11

T o ta ls  3*421.25

Sioux
Boyden-Hull Community 2,942.36
Floyd V alley Community 3,384.84
Maurice-Orange C ity  Community 3,004.81
Rock Valley Community 3,061.84
Sioux C enter Community 3*125.40
West Sioux Community 3,405.25

T o ta ls  3*142.99

S tory
Ames Community Sohool 3*526.19
B alla rd  Community School 2,862.94
Collins-M axwell Community 3*160.76
Colo Community Sohool 3*278.51
G ilb e rt Community School 2,902.57
Nesco Community School 3*758.34
Nevada Community School 2,932.38
Roland-Story Community 2,985.69

T o ta ls  3*250.13

Tama
Dysart-Geneseo Community 3*625.69
Garwin Community School 3*192.94
Gladbrook Community 2,964.28
North Tama County Community 3*421.77
South Tama County Community 3*315.05

T o ta ls  3,329.18

Taylor
Bedford Community School 3*467.07
C le a r f ie ld  Community 4,376.56
Lenox Community School 3*138.78
New Market Community 3*319.89

T o ta ls  3,402.36

( ta b le  con tinues)
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High Sohool D is t r io t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Union
C reston Community Sohool 3*005.38
E ast Union Community 2,949.53

T otals  2,989.87

Tan Buren
Fox V alley Community 3*396.71
Harmony Community Sohool 3*188.30
Van Buren Community 3*402.84

T o ta ls  3,324.43

Wapello
Blakesburg Community 3*258.33
C ardinal Community 3*145.91
Eddyville Community 3*407.21
Ottumwa Community School 3*169.05

T o ta ls  3,191.52

Warren
C a r l is le  Community 2,934.99
Ind iano la  Community 2,908.56
M artendale-St Marys 2,976.36
Norwalk Community Sohool 3*075.46
Southeast Warren Community 3*023.85

T o ta ls  2,968.28

Washington
Highland Community 3*132.50
M id-P rairie  Community 2,971.71
Washington Community 3*071.44

T o ta ls  3,046.03

Wayne
L in e v ille -C lio  Community 4,026.53
Seymour Community Sohool 2,916.14
Wayne Community Sohool 2,926.04

T o ta ls  3,011.60

( ta b le  co n tin u es)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



88

High Sohool D is t r io t  Gen Ed Exp
W ithin County Per Pupil

A.D.M.

Webster
C entra l Wesbter Community 3*637.63
Dayton Community School 3*781.27
F o r t Dodge Community 3*439-12
Northwest Webster Community 3,811.93
P ra ir ie  Community Sohool 3,290.16

T o ta ls  3,462.54

Winnebago
B uffalo Center-Rake 3 *971*79
F o re s t C ity  Community 3,004.21
Lake M ills  Community 3,070.72
Thompson Community 4,565.45

T otals  3*277.12

Winneshiek
Decorah Community Sohool 3*134.69
North Winneshiek Community 3*727.60
South Winneshiek Community 3*513*57

T otals  3,313.25

Woodbury
Anthon-Oto Community 3*110*15
Pastwood Community 3,147.31
Lawton-Bronson Community 2,932.41
Sargeant B luff-Luton 2,868.57
Sioux C ity  Community 3*042.44
Westwood Community 3*262.90
Woodbury Centred Community 2,933.07

T otals  3,037.47

Worth
North C en tra l Community 3*162.19
Northwood-Kensett Community 3*246.41

T otals  3,203.38

Wright
Belmond Community 3*161.36
C larion  Community Sohool 3*331*34
Dows Community Sohool 3*823.00
Eagle Grove Community 3*514.66
G oldfield  Community 3*515.22

T otals  3,403.85

Grand S ta te  T o ta ls  3*213.46
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Table 10

M ultip le  R egression A nalysis f o r  th e  R ela tionsh ip  Between ACT 

Composite T est Scores and S p ecifio  Academic Courses Taken

Dependent V ariab le—ACT Composite Test Scores 

(N = 21,131)

V ariab le  Entered Beta Weights

1. Algebra I .021

2. Algebra I I .103

3. American Government -.0 2 2

4. Art -.007

5. Beginning C alculus .007

6. Biology .014

7. Chemistry .117

8. Computers .041

9- Drama .011

10. Economics 1 • o o 00

11. English 9 .002

12. English 10 1 • o o

13. English 11 -.007

14. English 12 1 • o ->3

15. French .074

16. General Science -.0 0 4

17. Geography COoo•1

18. Geometry .098

( ta b le  con tinues)
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Dependent V ariab le—ACT Composite T est Scores 

(N = 21,131)

V ariab le  Entered Beta Weights

19. German .065

20. Music .030

21. Other Advanced Mathematics .037

22. Other H istory -.006

23. Other Language .005

24. Physios .060

25. Psychology .008

26. Speech -.002

27. Spanish .046

28. Trigonometry .068

29. D. S. H istory .014

30. World H istory

A nalysis o f Variance

.001

M ultip le  R = .741 DF = 37

R2 = .549 F = 423.319
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Table 11

Frequencies o f  Cost Per P up il and Mean ACT Scores

Cost Per Pupil

ACT

Mean

COMPOSITE

Count

2750-2849 19.75 707

2850-2949 20.43 2380

2950-3049 20.47 3067

3050-3149 20.83 2966

3150-3249 20.04 3515

3250-3349 20.12 2495

3350-3449 20.47 2377

3450-3549 19-94 2518

3550-3649 20.39 426

3650-3749 19.46 216

3750-3849 20.53 121

3850-3949 18.82 83

3950-4049 21.60 60

4050-4149 18.76 50

Over 4150 18.01 150
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Table 12

Frequencies o f Grade P o in t Average and Mean ACT Scores

Grade Poin t

ACT

Mean

COMPOSITE

Count

1. .5  -  .9 18.29 17

2. 1.0 -  1.4 14.16 171

3. 1.5 -  1.9 14.81 1165

4 . 2 .0  -  2 .4 16.56 4066

5 . 2 .5  -  2 .9 18.97 4937

6. 3-0 -  3*4 21.59 6171

7 . 3.5 -  4.0 25.45 4154

Table 13

Frequencies o f  C lass Rank and Mean ACT Scores

ACT COMPOSITE

C lass Rank Mean Count

1. Top 1/4 23.55 9144

2. 2nd 1/4 18.77 7847

3. 3rd 1/4 15.70 3311

4 . 4 th  1/4 14.20 341
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Table 14

Frequencies o f  C lass S ize and Mean ACT Scores

ACT COMPOSITE

C lass S ize Mean Count

1. 0 - 2 5 19.09 1266

2. 25 -  99 19.97 7004

3. 100 -  299 20.20 4198

4. 200 -  399 20.83 5284

5. 400 -  599 20.95 2528

6. 600 -  899 19.65 287

7. 900 -  more 19.42 159
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Table 15

E th n lo ltv  Frequencies and Mean ACT Soores

ACT COMPOSITE

Ethnic Mean Count

1. Black 15.04 280

2. Ind ian 16.57 77

3. White 20.48 19427

4. Mexican 18.18 109

5. Aslan 19.40 214

6. Puerto Rican 17.54 28

7. Other 18.11 279

8. No Response 18.52 318
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Table 16

Freauenoies o f Family Inoome Levels and Mean ACT Scores

ACT COMPOSITE

Inoome Mean Count

0. Less than $6,000 19.13 1180

1. $6,000 -  $11,999 19.06 1698

2. $12,000 -  $17,999 19.70 2450

3. $18,000 -  $23,999 19-90 2977

4. $24,000 -  $29,999 20.31 2998

5. $30,000 -  $35,999 20.41 2774

6. $36,000 -  $41,999 20.83 1886

7. $42,000 -  $49,999 21.45 1502

8. $50,000 -  $59,999 21.47 987

9. $60,000 + 22.11 1293
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Table 17

Frequencies o f Aeademio Courses Taken and Mean ACT Scores

Courses

ACT COMPOSITE 

Mean Count

Course 1 
0 
1

Course 2 
0 
1

Course 3 
0 
1

Course 4 
0 
1

Course 5 
0 
1

Course 6 
0 
1

Course 7 
0 
1

Course 8 
0 
1

Course 9 
0 
1

-  English 9

-  E nglish 10

-  English 11

-  E nglish 12

-  Speech

-  Algebra I

-  Algebra I I

-  Geometry

-  Trigonometry

Course 10 
0 
1

-  Calculus

20.56
20.33

20.08
20.33

20.60
20.33

20.80
19.26

20.45
20.34

13.89
20.56

16.20
21.80

15.19
21.30

19.36
23.49

20.26
24.64

36
20641

75
20600

756
19803

14796
5142

8246
11252

650
19963

4991
15307

3007
17431

14399
4937

18432
407

( ta b le  con tinues)
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ACT COMPOSITE

Courses Mean Count

Course 11 -  Advanced Math
0 19.89 16163
1 23.19 3020

Course 12 -  Computer Programming
0 19.80 12756
1 21.51 6683

Course 13 -  General Science
0 21.18 2030
1 20.24 18358

Course 14 -  Biology
0 18.48 1261
1 20.48 19310

Course 15 -  Chemistry
0 18.07 8318
1 22.15 11702

Course 16 -  Physics
0 19.99 16356
1 22.96 3135

Course 17 -  0 . S. H istory
0 19.12 243
1 20.35 20418

Course 18 -  World H istory
0 20.57 6511
1 20.25 13458

Course 19 -  Other H istory
0 20.36 14719
1 20.50 3829

Course 20 -  American Government
0 20.82 10720
1 19.80 9718

Course 21 -  Economics
0 20.61 13764
1 19.87 5808

( ta b le  co n tin u es)
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Courses

ACT

Mean

COMPOSITE

Count

Course 22 -  Geography
0 20.53 14494
1 19.91 4410

Course 23 -  Psychology
0 20.56 14654
1 19.83 4753

Course 24 -  Spanish
0 20.01 10690
1 \ 20.71 8931

Course 25 -  French
0 20.10 15013
1 21.36 4104

Course 26 -  German
0 20.19 16960
1 21.85 1879

Course 27 -  O ther Language
0 20.32 18236
1 21.97 380

Course 28 -  A rt
0 20.82 13232
1 19.24 6222

Course 29 -  Music
0 20.08 8572
1 20.57 11257

Course 30 -  Drama
0 20.43 17165
1 19.83 1686
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