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ABSTRACT

INFLUENCE OF ITEM CHARACTERISTICS ON MALE AND FEMALE 

PERFORMANCE ON SAT-MATH 

by

Jody C. Altenhof 

Adviser:  P rofessor  Florence Denmark

This study in v e s t i g a t e s  the  r e l a t i v e  performance of  males 

and females on c e r t a i n  item types  on the SAT-Math. Samples of  

1500 males and 1500 females divided evenly between th re e  score  

groups (200-399; 400-599; 600-800) were s e lec ted  from the  January,

1978 and January 1979 a d m in is t r a t io n  of the SAT-Math.

The p a r t i a l  phi c o e f f i c i e n t ,  which c o r r e l a t e s  i tem-performance 

and sex, while c o n t r o l l i n g  f o r  t o t a l  t e s t  sco re ,  was used to 

compare performance of males and females on a lg eb ra ,  geometry, 

a r i t h m e t i c ,  m isce l laneous  math, r e g u la r  math, q u a n t i t a t i v e  compar­

i so n ,  male con ten t  and female con ten t  i tems.  Males performed 

b e t t e r  on geometry, r e g u la r  math and male con ten t  items than they 

performed on the  r e s t  of the t e s t  and the d i f f e r e n c e  between each 

type of  t iem and the  remaining items were g r e a t e r  than the  d i f f e ren ce s  

fo r  females.  Females performed b e t t e r  on a lgebra  and miscellaneous 

math than they performed on the r e s t  of the t e s t  and the d i f f e r e n c e  

between each type of  i tem and the remaining items i s  g r e a t e r  than 

t h a t  of males.

The study a l so  i n v e s t ig a t e s  the  r e l a t i o n s h i p  between years  of 

math and sex d i f f e r e n c e s  in math performance..  A covar iance an a ly s is  

of sex d i f f e r e n c e s  in math performance c o n t r o l l i n g  fo r  years  of math

- i  v-



to  math performance. Males c o n s i s t e n t l y  scored s i g n i f i c a n t l y  

b e t t e r  than females on t o t a l  SAT-Math and a l l  s c a le s  in the 

600 - 800 range.  While males g en e ra l ly  scored b e t t e r  than females 

in  the  lower and middle ranges ,  the  d i f f e r e n c e s  a re  u s u a l ly  not 

s i g n i f i c a n t  except in  the  lower range in  1978. Adjusted means f o r  

males and females i n d i c a t e  t h a t  equating f o r  yea rs  of math may be 

a major f a c t o r  in e l im in a t in g  sex d i f f e r e n c e s  in  math performance 

in  the  lower and middle ranges .  D i f f e r e n t  male and female 

exper iences  with mathematics a re  d iscu ssed .

- v -
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CHAPTER 1 

INTRODUCTION

The issue of sex d i fferences  in mathematics performance has 

become a topical and controvers ial issues  in psychology. I n te re s t  in 

th is  area has been prompted by the entry  of vast  numbers of women 

into the labor force and, more s p e c i f i c a l l y ,  into the t r a d i t i o n a l l y  

masculine areas of the labor force.  Until r ecen t ly ,  females 

cons t i tu ted  only a small percentage of students  enrol led in higher 

mathematics courses and employed in math-re lated f i e ld s .

Sel ls  (1976) poignantly i l l u s t r a t e d  the way in which mathematics 

serves as a f i l t e r  which keeps women in a r e s t r i c t e d  range of 

occupations. After studying the enter ing class  a t  Berkeley in 1973, 

Sel ls  found tha t  while 57% of freshman males had taken the four years 

of high school math necessary for  e l i g i b i l i t y  to study calculus or 

intermediate s t a t i s t i c s ,  only 8% of freshman females had completed 

the same high school curriculum. This information is  noteworthy in 

l ig h t  of the f ac t  tha t  calculus or intermediate  s t a t i s t i c s  was 

required for  a l l  except f ive  majors: educat ion,  guidance, music,

humanities,  and r e l ig io n .  As a r e s u l t ,  92% of the females,  as 

opposed to 43% of the males, in tha t  p a r t i c u la r  c lass  a t  Berkeley 

were r e s t r i c t e d  to the abovementioned f ive  majors unless they had 

taken the required high school math courses in high school or made 

them up in col lege.
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In the  most f re q u en t ly  c i t e d  review to  d a te ,  Maccoby and J ack l in  

(1974) conclude t h a t  the  following co gn i t ive  d i f f e r e n c e s  between the  

sexes a re  f a i r l y  well e s t a b l i s h e d :  females have g r e a t e r  verbal

a b i l i t y  than males and males excel in v i s u a l - s p a t i a l  and mathematical 

a b i l i t y .  Maccoby and J a ck l in  s t a t e  t h a t  these  conclusions  must be 

considered t e n t a t i v e  s ince  the  number of  s tu d ie s  in the a rea  i s  small 

and much o f  the  resfearch is  problematic .  They add t h a t  th e re  is  no 

evidence t h a t  any performance d i f f e r e n c e s  which have been found 

rep resen t  inna te  cog n i t iv e  d i f f e r e n c e s  and t h a t  th e r e  are  many 

environmental f a c to r s  which might account fo r  these  f in d in g s .

The reasons f o r  performance d i f f e r e n c e s  in mathematics a re  s t i l l  

not c l e a r .  Most of  the  s tu d ie s  which show male s u p e r i o r i t y  in 

mathematics leave a number of  unanswered ques t ions .  Major s tu d ie s  in 

the  area include the P ro je c t  Ta len t  s tudy ,  the National Longi-tudinal 

Study o f  Mathematical A b i l i t i e s  (NLSMA), the  National Assessment of 

Educational Progress (NAEP), the  Fennema-Sherman Study and the 

Benbow-Stanley r e p o r t  o f  the Study of  the  Mathematically Precocious 

Youth.

Data fo r  P ro jec t  Talent  was gathered in 1960 and reported  by 

Flanagan in 1964. P ro je c t  Ta lent  f ind ings  showed n e g l ig ib l e  sex-  

r e l a t e d  d i f f e r e n c e s  in Grade 9, but by Grade 12, males appeared to  

perform b e t t e r .  P ro je c t  Talent  made no a t tempt to  control  the  number 

o f  math courses  taken by t h e i r  sample. I t  appears t h a t  P ro jec t  

Talent  males had taken more math courses than females s ince  they were 

en ro l le d  in more math courses  than females.  I t  i s  l i k e l y ,  then ,  t h a t  

the P ro jec t  Ta lent  s tudy compared a popula tion of  males with more
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mathematical background with a popula t ion o f  females with le s s  

mathematical background.

The National Assessment of  Education Progress  data  shows t h a t  

males outperform females in mathematics a t  ages 17 and 26 through 35, 

but t h a t  a t  ages 9 and 13, sex d i f f e r e n c e s  in performance were 

minimal and sometimes in favor  o f  females.  Subjects  fo r  t h i s  study 

were s e le c te d  by s o p h i s t i c a t e d  random sampling techniques with no 

control  fo r  educat ional  or  mathematical background. Since males have 

t r a d i t i o n a l l y  taken more mathematics in high school than females,  i t  

i s  l i k e l y  t h a t  the  17-year-o ld  and 26- through 35-year-o ld  males had 

taken more math than the  females they  were being compared with.

The National Longitudinal  Study o f  Mathematics A b i l i t i e s  used 

sex as a con tro l  v a r i a b l e .  Whenever s i g n i f i c a n t  i n t e r a c t io n s  were 

found between sex and any o the r  v a r i a b l e ,  s e p a ra te  analyses  were done 

by sex. A summary s ta tement  shows "d i f f e ren ces  favoring  g i r l s  were 

f o r  v a r ia b le s  a t  the comprehension level  ( th e  lowest co gn i t ive  level 

t e s t e d )  and the d i f f e r e n c e s  favoring boys were f o r  v a r i a b le s  a t  the 

a p p l ic a t io n  and a n a ly s is  l e v e l . "  Although the  number of  mathematics 

courses p rev ious ly  taken was c o n t r o l l e d ,  the  s tudy did not r e p o r t  the

s iz e  of the d i f f e r e n c e  between the  mean male and the  mean female 

performance scores or  d iscuss  the  educat ional  s ig n i f i c a n c e  o f  the 

r e s u l t s .

The Fennema-Sherman Study (1975) in v e s t ig a te d  a v a r i e ty  of 

l ev e l s  o f  mathematical lea rn ing  and a number of  cogn i t ive  and 

a f f e c t i v e  v a r ia b le s  hypothesized to  be r e l a t e d  to  sex d i f f e r e n c e s  in

mathematics performance. Their  sample included male and female 

s tuden ts  in Grades 6 through 12 in four  d i f f e r e n t  school d i s t r i c t s .
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In Grades 6 through 8 (n = 1330) s i g n i f i c a n t  d i f f e r e n c e s  were found 

in favor of  females in a low-level mathematical co gn i t ive  task  in one 

school d i s t r i c t .  S ig n i f i c a n t  d i f f e ren ce s  were found in favor  of 

males on a h igh- leve l  cogn i t ive  task  in another  school d i s t r i c t .

The Grade 9 through 12 sample (n = 1233) was made up of. sub jec ts  

whose mathematical background was c a r e f u l l y  c o n t r o l l e d .  S ig n i f i c a n t  

d i f f e re n c es  were found in favor  of  males in two of  the four  school 

d i s t r i c t s .

Benbow and Stanley (198C) s tudied  mathematical a p t i tu d e  p r io r  to 

the  onset  of  d i f f e r e n t i a l  course - tak ing  in 10,000 males and females 

by adminis ter ing  s ix  d i f f e r e n t  vers ions  of  the  SAT-M to  i n t e l l e c t u ­

a l l y  g i f t e d  ju n io r  high school s tuden ts  over an e ig h t -y e a r  period.  

They found a la rge  sex d i f f e r e n c e  ( .5  s tandard  dev ia t ion )  in favor  of 

males in each of  s ix  s epara te  s tu d ie s  over the e i g h t -  year  per iod.  

Since sub jec ts  were s tudents  in the seventh and e ighth  grades ,  males 

and females had taken id e n t i c a l  math courses .  The researchers  

concluded t h a t  t h e i r  r e s u l t s  ru led  out the hypothesis  t h a t  male 

s u p e r i o r i t y  in math was the r e s u l t  o f  males taking more math courses 

than females.  Benb'ow and Stanley a t t r i b u t e  t h e i r  r e s u l t s  to super io r  

male mathematic a b i l i t y ,  which may be r e l a t e d  to  g r e a t e r  male a b i l i t y  

in s p a t i a l  t a sk s .  They then s t a t e  t h a t  male s p a t i a l  s u p e r io r i ty  may 

have both endogenous and exogenous causes.  Since the re  i s  no 

evidence in t h e i r  research  which supports  t h i s  conclus ion ,  t h e i r  

i n t e r p r e t a t i o n  of  t h e i r  r e s u l t s  has generated  a g re a t  deal of  

controversy .
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SOCIALIZATION

Although a l l  o f  t h e s e  s tu d i e s  show sex d i f f e r e n c e s  in 

mathematics  performance, t h e r e  i s  l i t t l e  agreement on what causes 

t h e s e  d i f f e r e n c e s .  While Benbow and S tan ley  a t t r i b u t e  t h e i r  r e s u l t s  

p a r t i a l l y  to "endogenous" or  gene t ic  cau ses ,  many r e se a rch e r s  c i t e  

d i f f e r i n g  s o c i a l i z a t i o n  f a c t o r s  as  the reason f o r  su p e r io r  male 

performance in mathemtics.  Fox (1977) broke down the  most important  

s o c i a l i z a t i o n  in f lu en ces  in to  f i v e  f a c t o r s :  1) percep t ion  of ca ree r

re levance  of math; 2) in f lu en c e s  of s i g n i f i c a n t  o t h e r s ;  3) percep­

t i o n  o f  math as a male domain; 4) a t t i t u d e s ,  s e l f - c o n f id e n c e  and 

Values ;  5) educat ional  p o l i c i e s  and p r a c t i c e s .

Percep t ion  of  Career Relevance of Mathematics

One reason t h a t  females may not achieve  t h e i r  f u l l  p o ten t ia l" ' in  

math i s  t h a t  they  f a i l  to  e l e c t  to  t ak e  advanced courses  in second­

ary  school because they  do not perce ive  them-as useful to  t h e i r  

f u tu r e  educat ion and c a r e e r  plans (Hoover,  1972; Sherman and Fennema, 

1976; Luchins , 1976; Hil ton and Berglund, 1971; Fox, 1975c). Fennema 

and Sherman (1976) found s i g n i f i c a n t  sex d i f f e r e n c e s  in the perceived 

use fu ln es s  of  math, but they  found no sex d i f f e r e n c e s  in math 

achievement in the  two high schools  where males and females did 

not  perce ive  d i f f e r e n c e s  in the  u se fu ln ess  of  math.

Perceived use fu lness  of math appears  to  be d i f f e r e n t  fo r  

males and females fo r  th re e  r e l a t e d  reasons .  F i r s t ,  females have 

been l e s s  o r ie n te d  to  c a r e e r  than males ( I g l i t z e n ,  1972, 1973;

Ory and H e l f r i c h ,  1976). These d i f f e r e n c e s  have been found as e a r ly  

as  k in d e rg a r ten  and f i r s t  grade (Loof t ,  1971; Schlossberg and Goodman,
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1972). Kaczala (1980) found t h a t  a l l  s tuden ts  ra ted  math as more 

useful f o r  males than females.  The f in a l  r e p o r t  of  the National 

I n s t i t u t e  of Education,  Women and Math: Summary of  Research

Find ings , supports  the hypothesis  t h a t  s e x - ro le  f a c to r s  inf luenc ing  

a t t i t u d e s  toward math are  most important  in c re a t in g  d i f f e re n c es  by 

sex in math performance. Second, females who express  ca ree r  

i n t e r e s t s  a re  more l i k e l y  than males to  be i n t e r e s t e d  in f i e l d s  o ther  

than math and sc ience  (Rossi ,  1965a, 1965b; P red ige r ,  McClure, and 

Noeth, 1976). Even mathematical ly  g i f t e d  seventh and e ighth  grade 

females d i f f e r  d r a s t i c a l l y  from males in t h e i r  i n t e r e s t  in ca ree rs  in 

math and science (Fox, 1974b, 1975d; Fox and Denham, 1974). F in a l ly ,  

Fennema and Sherman (1976) have suggested t h a t  females are  more 

unaware than males of  the re levance of  mathematics to  many ca ree r  

areas  o th e r  than purely  s c i e n t i f i c  ones.

Influence of  S ig n i f i c a n t  Others

A number of  s tu d ie s  show t h a t  i n t e r a c t io n  with " s i g n i f i c a n t  

o thers"  can r e s u l t  in a d i f f e r e n t  q u a l i t y  and quan t i ty  of  

mathematical exper ience fo r  males and females.  These s i g n i f i c a n t  

o thers  include counse lo rs ,  t e a c h e r s ,  p ee rs ,  and paren ts .

Counselors

Females a re  more l i k e l y  than males to  seek advice from 

counselors  (Harway, A s t in ,  Suhr,  and Whiteley,  1976), but g i r l s  

r ece ive  l i t t l e  encouragement from counselors  to  pursue math courses 

(Casser ly ,  1975; Harway, e t .  a l . ,  1976; Christman, Vidulick ,  Drolle 

and Kirk,  1976; Haven, 1972; Luchins, 1976; Perucci ,  1970;

Schlossberg and P i e t r o f i s a ,  1974; F r i e d e r s d o r f , 1970). Haven (1972) 

found t h a t  42% of  the g i r l s  who were i n t e r e s t e d  in ca reers  in math or



7

science reported  being discouraged r a t h e r  then encouraged to  take 

advanced math courses .

Teachers

Support or lack of  support  of teachers  appears to  have an e f f e c t  

on female achievement in math (Luchin, 1976; E rnes t ,  1976). . 

Teachers,  u n fo r tu n a te ly ,  appear to  have d i f f e r e n t  expec ta t ions  fo r  

females and males in math a t  the  high school l e v e l .  Teachers make 

more academic con tac ts  with females in reading and with males in math 

(Leinhard t ,  Seewald and Engel,  1979). Becker (1981) found a higher  

q u an t i ty  and q u a l i ty  of teach e r  con tac ts  with male s tuden ts  in 

mathematics.

Peers

Adolescent females perceive real  peer p ressures  a g a in s t  achievement 

in mathematics.  Entwisle and Greenberger (1972) found t h a t  middle- 

c la s s  males were l e s s  support ive  of  achievement fo r  females than were 

o ther  females or males from the working c l a s s .  The male to  female 

r a t i o  in the classroom a lso  appears to in f luence  both the  number of 

math courses  taken and math achievement.

Parents

Parental  support and encouragement i s  c ru c ia l  fo r  females in 

deciding whether to  choose mathematics courses  in high school (Haven, 

1972; Luchins, 1976; Poffenberger  and Norton, 1956, 1959). Lack of 

parenta l  support f o r  females in mathematics manifested i t s e l f  in a 

number of way. Parents  are  l e s s  l i k e l y  to  no t ice  and encourage 

mathematical t a l e n t  in females (Ast in ,  1974). Females rece ive  fewer 

toys of  an educational  or s c i e n t i f i c  nature  (Maccoby and J a c k l in ,  

1974; Casser ly ,  1975). Parents  a l so  hold lower educational  

a s p i r a t io n s  fo r  daughters than sons (Levine, 1976; Casser ly ,  1975).
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Aiken (1975) has proposed the  r e l a t e d  hypothesis  t h a t  sex

d i f f e re n c es  in mathematical a b i l i t y  a re  a p a r t i a l  consequence of

same-sex modeling. Other s tu d ie s  have shown t h a t  the  in f luence  of

f a th e r s  may be g r e a t e r  than mothers (Haven, 1972; E rnes t ,  1976;

Helson, 1971; Block, 1973).

Percept ion of  Mathematics as a Male Domain

Mathematics i s  gen e ra l ly  bel ieved to  be a male domain. The two

major hypotheses which have been o f fe red  to  expla in  sex d i f f e re n c es

in math are the masculine i d e n t i f i c a t i o n  hypothesis  and the  c u l tu ra l

re inforcement hypothesis  (Aiken, 1970a, 1975, 1976; A s t in ,  1974).

The masculine i d e n t i f i c a t i o n  hypothesis  s t a t e s  t h a t  males and

females who i d e n t i fy  with t h e i r  f a th e r s  or a genera l ized  masculine

sex ro le  are b e t t e r  a t  math than those who have a feminine
%

i d e n t i f i c a t i o n .  This hypothesis  appears to have o r ig in a te d  from a 

r e p o r t  by Plank and Plank (1954) on case h i s t o r i e s  of  women who were 

eminent in s c i e n t i f i c  and mathematical f i e l d s .  C l in ica l  in terviews 

showed t h a t  these  women i d e n t i f i e d  with t h e i r  f a t h e r s ,  but they did 

not score  extremely high on the  masculine i d e n t i f i c a t i o n  sca le  of the 

C a l i fo rn ia  P e r so n a l i ty  Inventory .  This co n t r ad ic to ry  evidence,  as 

well as the f a c t  t h a t  the sample i s  small and s e l e c t ,  makes i t  

d i f f i c u l t  to  draw any conclusions from t h i s  study in support o f  the 

masculine i n d e n t i f i c a t i o n  hypothes is .

The c u l tu ra l  re inforcement hypothesis  s t a t e s  t h a t  females are 

not re in fo rced  fo r  succeeding in mathematics because math is  a male 

domain. Recent s tu d ie s  in d ic a te  t h a t  females do not perceive  math as 

much as a male domain as they did before  the women's movement, but 

t h a t  males s t i l l  do (Sherman and Fennema, 1976; Far ley ,  1974).
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Hawley (1971, 1972) found t h a t  women preparing fo r  t r a d i t i o n a l  female 

ca ree rs  be l ieved t h a t  s i g n i f i c a n t  men in t h e i r  l i v e s  dichotomize 

a t t i t u d e s  and behavior  in to  male/female c a t e g o r i e s ,  while  those 

preparing fo r  no n t ra d i t io n a l  ca ree rs  did not be l ieve  t h i s .

T e lev is io n ,  textbooks and the r e s t  of the media ca r ry  very c l e a r  

messages about s ex - ro le  s te reo typ ing  and mathematics.  Studies  by 

Sternglanz and Serbia (1974) and Bergman (1974) in d ica te  t h a t  females 

are  underrepresented and gen e ra l ly  appear in s te reotyped r o le s .

Although a g rea t  deal of a t t e n t i o n  has been given to  sex typing 

in c h i l d r e n ' s  r ea d e rs ,  very l i t t l e  a t t e n t i o n  has been given to 

mathematics textbooks.  Jay (1973) and Federbush (1974) found th a t  

mathematics textbooks po r t ray  males as active- and females as pass ive .  

Rogers (1975) examined e ig h t  a lgebra  t e x t s  and found t h a t  even 

a lgebra t e x t s  p ic tu red  men as a l e r t  and a c t iv e  while women are 

depic ted as dul l  and i n s i g n i f i c a n t .

A t t i t u d e s ,  Self-Confidence and Values

Sex d i f fe ren ces  occur in a t t i t u d e s  toward math a t  the  co l lege  

level (Aiken, 1972; Aiken and Dreger, 1961; Dreger and Aiken, 1957), 

but males and females do not d i f f e r  in expressed l ik in g  f o r  math 

compared to  o ther  school su b jec ts  in high school (Aiken, 1970b, 1976; 

E rnes t ,  1976; Fox, 1947b, 1947c; S t r i g h t ,  1960). Whether sex 

d i f f e ren c e s  in a t t i t u d e s  toward math are  found in p re -co l leg e  

populations  depends on the  d e f i n i t i o n  of a t t i t u d e .  Sex d i f fe ren ces  

e x i s t  when a t t i t u d e  i s  def ined as perceived usefu lness  of  math, but 

not when i t  i s  defined as expressed l ik in g  fo r  mathematics (Fox, 

1975c; Hilton and Berglund, 1974). When a t t i t u d e  toward mathematics 

i s  def ined as s e l f -con f idence  in learn ing  mathematics,  th e re  are



10

s t r i k i n g  d i f f e re n ce s  between the  sexes in both co l lege  and high 

school popula t ions  (E r l ick  and LeBold, 1975; Fennema and Sherman, 

1976).

The r e l a t io n s h ip  between a t t i t u d e s  toward mathematics and math 

achievement again depends on the d e f i n i t i o n  o f  a t t i t u d e .  Perceived 

usefu lness  of  math and se l f -c o n f id e n c e  as a l e a rn e r  of  math seem to 

be r e l a t e d  to  d i f f e r i n g  achievement in math. As f a r  as expressed 

l ik in g  fo r  math, only the  extremes of  f e e l in g  seem to  be r e l a t e d  to 

sex d i f f e re n c e s  in math achievement.

Results  from s tud ies  on the in f luence  of  f a t h e r s '  and mothers '  

a t t i t u d e s  toward math on females '  achievement in mathematics are 

u nc lear .  I t  appears t h a t  f a t h e r s '  e x p e c ta t io n s ,  but not f a t h e r s '  

a t t i t u d e s  or p ro fe s s io n s ,  a re  r e l a t e d  to  achievement and coursetaking  

fo r  females.  I f  f a th e r s  sex- type  mathematics as a male domain, they 

are  l e s s  l i k e l y  to  expect t h e i r  daughters  to achieve in math. The 

r e l a t io n s h ip  between mothers '  a t t i t u d e s  toward math and female math 

achievement is  u n c lea r ,  with some s tud ies  in d ica t in g  s trong r e l a t i o n ­

ships while o ther  s tud ies  show no r e l a t io n s h ip .

Educational Po l i c i e s  and Pr a c t i c e s

Programs fo r  the g i f t e d  do seem to make a d i f f e ren ce  in female 

w i l l ingness  to take f u r t h e r  courses in mathematics. Casserly  (1975) 

found t h a t  females who were en ro l led  e a r ly  in spec ia l  math programs 

reported  t h a t  t h i s  ea r ly  enrol lment  had influenced t h e i r  dec is ion  to 

take advanced courses in high school.  I t  i s  not c l e a r  whether a l l ­

female c la s se s  or schools promote g r e a te r  achievement among females 

than mixed-sex groups, but i t  appears t h a t  advanced programs are  most
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b e n e f ic ia l  to  females i f  the  number of  females does not become too 

small (Casser ly ,  1975; Fox, 1974a, 1976a).

CRITERION BIAS

Another p oss ib le  reason fo r  sex d i f f e r e n c e s  in mathematics 

performance is  sex b ias  in the  measure of  mathematical achievement or 

the c r i t e r i o n  used in the s tu d i e s .  Before under tak ing a research  

program to understand d i f f e r e n c e s  in performance in mathematics 

between males and females ,  one must be sure  t h a t  the  c r i t e r i o n  used 

to measure d i f f e r e n c e s  i s ,  in i t s e l f ,  unbiased.

There are  a number o f  d i f f e r e n t  ways of determining sex bias  in 

the c r i t e r i o n  measure. Sex b ias  o f  d i f f e r e n t  items on the c r i t e r i o n  

measure can be determined em p i r ica l ly  o r  on the bas is  of inheren t  

unfa i rness  (Dwyer, 1981).

There are  two methods to  determine empirical b i a s .  In the  f i r s t  

method, items are  adminis tered to  a sample of  adequate s iz e  and are  

then examined fo r  those items which show an item-sex i n t e r a c t io n .

Once these  items have been i d e n t i f i e d ,  a p ro fess iona l  s u b jec t iv e  

judgment i s  made as to  whether the item-sex i n t e r a c t io n  occurred 

because of some p roper ty  o f  the  item which l o g i c a l l y  c r e a te  bias  

ag a in s t  e i t h e r  males or  females .  A second empirica l method to 

determine bias  i s  to compare the  means and var iances  of  scores fo r  

females and males.  I f  females score  h igher  than males on one 

measure, but not on ano ther ,  one must again decide s u b je c t iv e ly  i f  

the d i f f e re n c es  a re  r e l e v a n t  to sex o f  the sub jec t  or  an a r t i f a c t  of 

measurement.
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Gender-Content Bias

There are  a number of  d i f f e r e n t  kinds of  b ias  which might occur 

in a t e s t  of  mathematical achievement.  The f i r s t  i s  content  b ia s .  

Content bias  u sua l ly  occurs as a by-product of t e s t  development.

Af ter  the t e s t  i s  developed, items may or may not be reviewed fo r  sex 

b ia s .  Even i f  they are  reviewed fo r  sex bias  and i t  comes to  the 

choice of including  an item with d e s i r a b le  item an a ly s is  c h a r a c te r ­

i s t i c s  or one which i s  sex -b iased ,  p reference  i s  given to the item 

with d e s i r a b le  item an a ly s is  c h a r a c t e r i s t i c s .  While gu ide l ines  now 

e x i s t  fo r  the e l im ina t ion  of  sex "bias"  in t e s t  m a t e r i a l s ,  these 

gu ide l ines  are  used with varying degrees of enthusiasm by t e s t  

developers .  Since they are  genera l ly  not r e t r o a c t i v e ,  the re  are 

s t i l l  a s i g n i f i c a n t  number of  t e s t s  in use which have not been 

reviewed fo r  sex bias  (Dwyer, 1981).

Dwyer (1981) has f u r t h e r  noted t h a t  item conten t  is  r e l a t e d  to 

item performance in a way t h a t  corresponds c lo se ly  to  t r a d i t i o n a l  

American notions of  "masculine" and "feminine" i n t e r e s t s .  All o ther  

th ings  being equal ,  males achieve higher  scores than females on 

verbal items when the item content  i s  p r im ar i ly  s c i e n t i f i c ,  mechan­

i c a l ,  business  or p r a c t i c a l  a f f a i r s .  Females t y p i c a l l y  obta in  higher  

scores  than males when the t e s t  or  item content  i s  drawn from the 

a r t s  and humanities or is  based on understanding human r e l a t io n s h ip s .  

Murphy (1977) and King (1979) a l so  noted t h a t  males scored higher  on 

reading passages with p r a c t i c a l  and s c i e n t i f i c  c on ten t ,  while females 

scored higher  on d e s c r ip t i v e  and imaginat ive passages.  The actual 

research on the e f f e c t s  of item content  i s  l im i te d ,  but e x i s t in g  

s tu d ie s  do show a r e l a t io n s h ip  between s e x - r e l a t e d  content  and 

d i f f e r e n t i a l  d i f f i c u l t y  by sex. Milton (1957, 1959) found th a t
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s e x - r e l a t e d  d i f f e re n c es  in t e s t  performance on mathematical problem­

solv ing were r e l a t e d  to  sex -appropr ia teness  of  item con ten t .  A l a t e r  

s tudy by Hoffman and Maier (1966) f a i l e d  to  r e p l i c a t e  these  f in d in g s ,  

but  Dwyer (1981) notes t h a t  Hoffman and Maier f a i l e d  to make adequate 

d i s t i n c t i o n s  between "masculine" and "feminine" con ten t .

Coffman (1961) examined s ix t y  verbal items in the  1954 SAT and 

i d e n t i f i e d  nine items where d i f f e r e n c e s  between males and females 

were s i g n i f i c a n t .  Six of  these  item d i f f e r e n c e s  could be explained 

by s e x - r e l a t e d  con ten t .  The th re e  items which favored females had 

"personal"  or p e r so n a l i ty  c h a r a c t e r i s t i c s .  One of  the s ix  items 

which favored males had mechanical co n te n t ,  while the o the r  two had 

business  con ten t .  Coffman a l so  asked t e s t  s p e c i a l i s t s  who con­

s t ru c te d  the  1954 SAT to p r e d i c t  which items would be e a s i e r  fo r  

males and which would be e a s i e r  fo r  females.  Item data  was found to 

be in the p red ic ted  d i r e c t io n  fo r  four teen  of  the seventeen items. 

Males performed b e t t e r  on s ix  of  the  seven items judged to be e a s i e r  

fo r  males and females performed b e t t e r  on e ig h t  of the ten items 

judged to  be e a s i e r  fo r  females.

In one of  the major s tu d ie s  in the f i e l d ,  Strassberg-Rosenberg 

and Donlon (1975) used d e l t a  p lo t s  to  f ind  items in the 1974 SAT with 

high item-sex i n t e r a c t io n .  They did t h i s  by tak ing  d e l t a  values (an 

index of  item d i f f i c u l t y )  fo r  males and females and c r o s s - p l o t t i n g  

then to  get an e l l i p t i c a l  p a t t e rn  of  p o in t s .  The items depar t ing 

most extremely from the concen t ra t ion  of  po in ts  in the  p lo t s  

( o u t l i e r s )  are  considered to  have high item-sex i n t e r a c t i o n .  An 

examination of  the content  of  these  items revealed t h a t  verbal items 

which were biased in favor of males conta ined  t r a d i t i o n a l  masculine
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co n ten t ,  while verbal i tems biased in  favor  of  females contained 

t r a d i t i o n a l  feminine con ten t .  In the math sec t ion  su b jec t  content  

real  world refe rence  items showed an average bias  in favor  of  males. 

Real world re fe rence  items include items which r e f e r  to real world 

ob jec ts  such as c a r s ,  b e l t s ,  e t c . ,  as opposed to  human r e l a t i o n s  or  

ideas .

Mathematical Content Bias

A second type o f  b ias  in mathematical t e s t s  r e s u l t s  from the 

choice of  the type of  mathematical con ten t  to  be t e s t e d .  Mathe­

matical content  may be div ided in to  types of  problems: a lgeb ra ,

geometry, a r i th m e t i c ,  e t c . ,  or may be divided according to level  of  

problem-solving s k i l l  or  a b s t r a c t i o n  requ ired :  conceptual problems

vs. computational problems.

Test developers in su re  con ten t  v a l i d i t y  by s e le c t in g  items which 

cover the domain of  mathematical con ten t .  There i s ,  however, a 

c e r t a in  amount of s u b j e c t i v i t y  in what c o n s t i t u t e s  the  domain of 

mathematical content as well as the r e l a t i v e  importance of  various 

types of  mathematical con ten t .  Another i ssue  t h a t  could inf luence 

how items are  se le c ted  from the domain of  mathematical content  i s  how 

d i f f e r e n t  groups perform on these  items.

I f  one group does b e t t e r  on conceptual problems than computa­

t iona l  problems, the ques t ion  a r i s e s  of whether the t e s t  is  biased 

toward t h a t  group i f  i t  con ta ins  more conceptual problems than 

computational problems. Likewise, i f  one group performs b e t t e r  on 

geometry than another  group, i t  may be u n f a i r  to  include more 

geometry than o the r  types  of  problems or  even, f o r  t h a t  m a t te r ,  to 

include geometry as a p a r t  of  overa l l  mathematical a p t i tu d e .
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Donlon (1973) observed t h a t  females score  r e l a t i v e l y  h igher  on 

t e s t s  of solv ing a lg eb ra ic  unknown than on t e s t s  o f  o th e r  areas  of  

mathematics. Strassberg-Rosenberg and Donlon (1975) found th a t  

geometry items were "biased" on the average in favor  of  males ,  while 

algebra and miscel laneous math items were "biased" on the average in 

favor  of  females.  "Bias" was defined as item performance r e l a t i v e  to 

o the r  i tems,  not on abso lu te  d i f f e re n c e s  between the  sexes . Items 

"biased" in favor  of  females ,  according to t h i s  d e f i n i t i o n ,  may be 

succeeded on more of ten  by males.  I t  i s  i n t e r e s t i n g  to  specu la te  why 

c e r t a i n  types o f  math con ten t  items would be "biased" toward males 

and c e r t a in  types of math content items would be "biased" toward 

females .

Sex D if ferences in Spa t ia l  Performance

The most s t a b l e  and r e l i a b l e  sex d i f f e r e n c e s  which have been 

reported are  in geometry. Werdelin (1961) matched males and females 

on age, socia l  c l a s s ,  reason ing ,  verbal and number a b i l i t i e s  on a 

wide v a r i e ty  of  geometric problems. He concluded t h a t  the d i f f e r ­

ences in favor of  males were a t t r i b u t a b l e  to  i n f e r i o r  female s k i l l  in 

s p a t ia l  v i s u a l i z a t i o n .

Some s tud ies  in s p a t i a l  v i s u a l i z a t i o n  show sex d i f f e ren ce s  in 

performance (Hilton and Berglund, 1974; Reeves, 1973; Nevin, 1973; 

Simpson, 1974), while o thers  do not (Jacobs,  1974; McClure, 1971; 

Merkel, 1974; Rober ts,  1970). When d i f f e r e n c e s  do occur ,  however, 

they are always in favor  o f  males.
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Sweeney (1953) c o n t ro l l e d  fo r  s p a t i a l  r e l a t i o n s  in problem­

so lv ing  tasks  by matching groups on the  Flags Test .  The Flags Test 

i s  a t e s t  of  s p a t i a l  v i s u a l i z a t i o n s ,  devised by Thurstone,  in which 

the respondent i s  presented with two faces of a f la g  and must 

in d ic a te  i f  they r ep re s e n t  the same face o f  the f la g  or  opposite  

faces  of  the f l a g .  He found th a t  s p a t i a l  r e l a t i o n s  was a good 

control  fo r  e l im ina t ing  sex d i f f e re n ce s  in problem-solving as 

matching fo r  mathematics.  Among more recen t  s tu d i e s ,  Fennema and 

Sherman (1977) found t h a t  males scored s i g n i f i c a n t l y  h igher  in 

sp a t i a l  v i s u a l i z a t i o n  in two out of  four  high schools  s tu d ied .

Elmore and Vasu (1980) found th a t  male graduate s tuden ts  received 

s i g n i f i c a n t l y  higher  mean scores than females on th re e  out  o f  f iv e  

s p a t i a l  v i s u a l i z a t i o n  t a s k s .  Sherman (1979) found t h a t  s p a t i a l  

v i s u a l i z a t i o n  i s  a s i g n i f i c a n t  p r e d i c to r  of  geometry performance fo r  

females and both sexes combined and math problem-solving f o r  females.  

Spat ia l  v i s u a l i z a t i o n  i s  a s i g n i f i c a n t l y  b e t t e r  p r e d i c to r  of  geometry 

performance fo r  females than males. Burnett  (1979) found th a t  when 

sex d i f f e ren ce s  in s p a t i a l  v i s u a l i z a t i o n  were s t a t i s t i c a l l y  

c o n t r o l l e d ,  the re  were no sex d i f f e re n c es  in math a b i l i t y  as measured 

by the SAT-M. On the o the r  hand, Fennema and Sherman (1978) found 

t h a t  ju n io r  high males were not su p e r io r  to  ju n io r  high females in 

s p a t i a l  a b i l i t y ,  and Sherman (1980) found no s e x - r e l a t e d  d i f fe ren ces  

in s p a t i a l  v i s u a l i z a t i o n  in Grades 8 or  11.
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Biological Explanations f o r  D i f fe ren t  Male and Female Spat ia l  

Performance

There i s  a l so  controversy  about p o ss ib le  causes of  sex d i f f e r ­

ences in s p a t i a l  v i s u a l i z a t i o n .  Three d i f f e r e n t  b io lo g ica l  th e o r ie s  

have been advanced: 1) females have lower s p a t i a l  a b i l i t y  because i t

is  t ran sm i t ted  by a r e c e s s iv e  gene on the  X-chromosome; 2) s p a t i a l  

a b i l i t y  i s  r e l a t e d  to  androgen level in both males and females;

3) males and females d i f f e r  in t iming of  ce rebra l  dominance which is  

r e l a t e d  to  s p a t i a l  v i s u a l i z a t i o n .

Recessive Gene on the X-Chromosome

Sta ffo rd  (1961) concluded t h a t  s p a t i a l  v i s u a l i z a t i o n  has a 

h e r e d i ta ry  component which i s  t r a n sm i t ted  by a r e c e ss iv e  gene c a r r i e d  

by the X-chromosome. According to  gene t ic  theo ry ,  the following 

p a t t e rn  of family c o r r e l a t i o n s  on s p a t i a l  v i s u a l i z a t i o n  would have to 

e x i s t  in order  fo r  t h i s  t o  be t r u e :  a) f a th e r - so n  c o r r e l a t i o n s

should be approximately zero because males no not rece ive  an 

X-chromosome from t h e i r  f a t h e r s ;  b) f a th e r -d au g h te r  c o r r e l a t i o n s  and 

mother-daughter  c o r r e l a t i o n s  w il l  be g r e a t e r  than zero because 

females rece ive  one X-chromosome from each pa ren t ;  c) f a th e r -d au g h te r  

c o r r e l a t i o n s  wil l  be higher  than mother-daughter c o r r e l a t i o n s  because 

females always rece ive  f a t h e r ' s  only X-chromosome, but may rece ive  

e i t h e r  of t h e i r  mother 's  X-chromosomes; d) mother-son c o r r e l a t i o n s  

should be equal to  f a th e r -d a u g h te r  c o r r e l a t i o n s  because in both cases 

h a l f  of  the X-chromosomal in h e r i t a n c e  of  the  female member of  the 

p a i r  i s  id e n t i c a l  to  the X-chromosomal in h e r i t a n c e  of  the  male member 

of  the p a i r  (Sherman, 1977).

Bock (1973) summarized r e s u l t s  of s tu d ie s  by S ta f fo rd  (1961), 

Hart lage  (1970), Corah (1965), and Bock and Kolakowski (1973) on
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family p a t t e rn s  of  c o r r e l a t i o n s  on s p a t i a l  t e s t s  and found them to  be 

c o n s i s t e n t  with t h a t  proposed by gene t ic  theory .  Bock s t a t e s  t h a t  

t h i s  evidence fo r  genet ic  sex l inkage i s  p e rsu as iv e ,  because c o r r e l a ­

t io n s  on verbal t e s t s  do not show the  same p a t t e r n .  Furthermore,

Bock does not feel  t h a t  performance d i f f e ren ce s  between the sexes can 

be adequate ly  explained  by parenta l  or  environmental in f luences .

Results  from o ther  re sea rchers  have not confirmed the X-linked 

hypothesis .  A la rge  sca le  study in Hawaii of  Americans, and European 

ances t ry  and Americans of  Japanese ances t ry  found t h a t  n e i th e r  the 

scores of  f iv e  d i f f e r e n t  s p a t i a l  t e s t s  nor the score of  the s p a t i a l  

f a c t o r  produces c o r r e l a t i o n s  c o n s i s t e n t  with the  X-linked hypothesis  

(DeFries,  Ashton, Johnson, Kuse, McClearn, Mi, Rashad, Vandeberg and 

Wilson, 1976). Williams (1975) did not f ind  the  p red ic ted  c o r r e l a ­

t io n s  on the  Block Design t e s t  in 55 Canadian f a m i l i e s .  Bock (1967) 

found the d i s t r i b u t i o n  of  s p a t i a l  a b i l i t y  in a sample of 45 fam il ie s  

in c o n s i s t e n t  with the X-linked hypothesis .  Loehlin, Sharan and 

Jacoby (1978) in v es t ig a ted  fami-lies composed of  a f a t h e r ,  mother and 

two ch i ld ren  to determine whether th e re  is  a s ex- l inked  s p a t i a l  gene. 

They found t h a t  p a re n t -c h i ld  and s ib l i n g  c o r r e l a t i o n s  on a b a t t e r y  of  

e ig h t  cogn i t ive  t e s t s  of  s p a t i a l ,  v e rb a l ,  numerical and perceptual  

speed showed l i t t l e ,  i f  any, evidence fo r  the  opera t ion  of the 

X-linked r ecess ive  gene p o s tu la ted  by S ta f fo rd .  Analysis of the 

male/female score d i s t r i b u t i o n s  provided r e s u l t s  more favorable  to 

the X-linkage hypothesis  f o r  the ch i ld  genera t ion .  The authors  poin t  

out t h a t  even i f  the X-linked r ecess ive  gene were shown to  e x i s t  t h a t  

i t  does not expla in  the whole male/female d i f f e re n ce  in performance 

on s p a t i a l  ta sks .
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Recent ly ,  Benbow and S tan ley  (1981) r e s u r r e c te d  th e  hypothesis  

of  i n h e r i t e d  male s u p e r i o r i t y  in s p a t i a l  v i s u a l i z a t i o n  to  expla in  

why males-scored  so much h igher  than females i n ' t h e i r  s tudy of 

m athematica l ly  t a l e n t e d  youth.  Benbow and Stanley  o f fe red  no 

evidence to  support  t h e i r  p o s i t i o n  o th e r  than  co n jec tu re .

Resul ts  from s tu d ie s  on the  gene t ic  theory  o f  s p a t i a l  

v i s u a l i z a t i o n  a re  i n c o n s i s t e n t .  Some s tu d i e s  show evidence which 

in d i c a t e s  g en e t ic  t ra n sm iss io n  of  a s p a t i a l  v i s u a l i z a t i o n  gene 

on the  X-linked chromosome while  o the rs  do not .  In the  s tu d ie s  . : 

which in d i c a t e  X-linked t ran sm iss io n  of  a ;' s p a t i a T 'v i s u a l i z a t i o n  

gene", some r e se a rc h e r s  conclude t h a t  sex - l inked  t ransm iss ion  

f u l l y  exp la in s  sex d i f f e r e n c e s  in performance in s p a t i a l  

v i s u a l i z a t i o n ,  while o th e r s  conclude t h a t  sex-1 inked- transm iss ion  ' 

only p a r t i a l l y  exp la in s  performance d i f f e r e n c e s .  In l i g h t  of 

th e  c o n t r a d i c to ry  ev idence ,  i t  seems t h a t  o th e r  t h e o r ie s  to  

exp la in  sex d i f f e r e n c e s  in s p a t i a l  v i s u a l i z a t i o n  should be 

explored.

Androgen Levels

A number of s tu d ie s  have shown a r e l a t i o n s h i p  between androgen 

leve l  and s p a t i a l  performance. Broverman and Kla iber  (1968) found 

t h a t  male performance on s p a t i a l  t e s t s  was r e l a t e d  to  androgen 

l e v e l s ,  with h igher  androgen l e v e l s  a s so c ia ted  with higher  s p a t i a l  

performance. Peterson (1973) found the  same r e l a t i o n s h i p  fo r  

females a t  ages 16 and 19. Since P e te r s o n ' s  sampleniwas small 

and her  measures of  androgyny have been ques t ioned ,  the  conclus ions  

which can be drawn from her  study a re  l im i ted .
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The most recen t  study on androgen level  and s p a t i a l  a b i l i t y  was 

conducted by Hier and Crowley (1982) who found t h a t  men with very low 

androgen leve ls  a t  puberty performed poorly on s p a t i a l  a b i l i t y  t e s t s .  

They concluded t h a t  male sex hormones are  necessary  f o r  the f u l l  

development of  s p a t i a l  reason ing .  Kagan (1982) c r i t i c i z e d  these  

conclusions in an accompanying e d i t o r i a l  s t a t i n g  t h a t  i t  i s  poss ib le  

t h a t  d i f f e r e n t  l ev e l s  of androgens are  a f a c t o r  in d i f f e re n c es  in 

s p a t i a l  a b i l i t y ,  but t h a t  androgen lev e l s  were not the so le  f a c t o r  or  

n e c e s sa r i ly  the most important .

Timing of  Cerebral Dominance

Another hypothesis  which has been advanced to  expla in  male/ 

female d i f f e ren c es  in s p a t i a l  performance i s  t h a t  males and females 

d i f f e r  in the  timing of  ce rebra l  dominance or hemispheric s p e c i a l i z a ­

t i o n .  Two opposing th e o r ie s  of  hemispheric s p e c i a l i z a t i o n  have been 

proposed to  expla in  sex d i f f e r e n c e s  in s p a t i a l  s k i l l s .  Buffery and 

Gray (1972) poin t  out t h a t  s p a t i a l  s k i l l s  a re  s t ronger  when they are 

b i l a t e r a l l y  represented  so t h a t  males'  l a t e r  and weaker hemispheric 

s p e c i a l i z a t i o n  f a c i l i t a t e s  t h e i r  development of  s p a t i a l  s k i l l s .  Levy

(1972) makes the opposi te  p r e d ic t io n  from the evidence t h a t  l e f t -  

handed men (whose cerebra l  s p e c i a l i z a t i o n  i s  weak) obta in  lower 

s p a t i a l  sco res .  Levy hypothesizes t h a t  s trong cerebra l  dominance 

enhances performance on s p a t i a l  s k i l l s .  She found t h a t  l a t e r  

maturers showed g r e a t e r  hemispheric s p e c i a l i z a t i o n  fo r  speech 

percept ion than did e a r ly  maturers  of the same age and sex. She 

p o s tu la te s  t h a t  the m atura t ional  r a t e  has c e r t a i n  phys io logica l  

c o r r e l a t e s  t h a t  a re  probably p resen t  a t  an e a r ly  age. Some of  the 

c o r r e l a t e s  in f luence  development of o rgan iza t ion  of bra in  funct ions
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and help to determine level of  s p a t i a l  a b i l i t y .  She suggests  t h a t  

l a t e  maturers show more hemispheric s p e c i a l i z a t i o n  of  a b i l i t i e s  than 

e a r ly  m ature rs ,  and t h i s  d i f f e r e n c e  in s p e c i a l i z a t i o n  mediates the  

e f f e c t  of  matura tion r a t e  on s p a t i a l  a b i l i t y .

Comprehension and Verbal Differences

Sex d i f f e re n ce s  have a lso  been found on two o the r  types o f  item 

v a r i a b le s  a t  the  comprehension level  and on SAT-M data  su f f i c i e n c y  

items. Sex d i f f e re n c e s  favoring  females were found in v a r iab le s  a t  

the comprehension level  in the  National Longitudinal Study. These 

items were, fo r  the most p a r t ,  a r i th m e t ic  i tems. Nei ther  Donlon

(1973) nor Strassberg-Rosenberg and Donlon (1975), however, found 

d i f f e ren ce s  favoring females on SAT-M a r i th m e t ic  i tems.

Both Donlon (1973) and Strassberg-Rosenberg and Donlon (1975) 

found t h a t  females did r e l a t i v e l y  b e t t e r  on data su f f i c i e n c y  items 

than reg u la r  math items. In data su f f i c i e n c y  i tems,  two verbal or  

mathematical s ta tements  a re  given and a question is  asked. The 

examinee is  then asked to choose the c o r r e c t  answer from the fo l low ­

ing four  s ta tements :

a) Need only Statement A to answer question

b) Need only Statement B to  answer question

c) Need both Statements A and B to  answer question

d) Neither Statement A nor Statement B provides enough information 

to answer ques t ion .

There are  two major c h a r a c t e r i s t i c s  which d i s t in g u i s h  data 

su f f i c i e n c y  items from reg u la r  math items. Data s u f f i c i e n c y  items do 

not requ i re  as much p rec i s io n  as r eg u la r  math i tems,  but do requ ire  

more verbal s k i l l .  There i s  no empir ical evidence which addresses
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the  p rec is io n  i s s u e ,  and th e r e  is  mixed evidence fo r  female s u p e r io r ­

i t y  on verbal i tems.

Until r e c e n t ly ,  female s u p e r io r i ty  on verbal tasks  has been one 

of  the  most s o l i d l y  e s ta b l i s h e d  g en e ra l i z a t io n s  in the  f i e l d  of 

cogn i t ive  d i f f e ren ce s  between males and females.  While most s tu d ie s  

o f  adolescents  and adu l t s  show th a t  females perform b e t t e r  than males 

on verbal t a s k s ,  the d e f i n i t i o n  of  verbal task  and u n i t s  of  measure­

ment are  not comparable from one study to  another .  The usual advan­

tage i s  .25 s tandard d e v ia t io n ,  with a range from about .1 to  .5 

s tandard d ev ia t io n .  Only four  of the twenty-four  s tu d ie s  summarized 

in Maccoby and Jack l in  (1974) showed t h a t  males performed b e t t e r  than 

females.  Since a l l  four  of  these  s tu d ie s  took place in Great 

B r i t a i n ,  these  r e s u l t s  can probably be a t t r i b u t e d  to  cu l tu ra l  

d i f f e r e n c e s .

Recent s tud ies  using the  SAT-V and GRE-V have not supported the 

conclusion of  female verbal s u p e r i o r i t y .  When SAT-V scores from a 

random sample of  high school sen io rs  in 1966 were compared, the re  

were no d i f f e re n c es  between males and females.  A s im i la r  comparison 

o f  male and female SAT-V scores  from May, 1967 to  March, 1968 also  

showed no d i f f e re n c e s  (Donlon, 1973).

Although the r e s u l t s  of sex d i f f e re n c e  s tu d ie s  in verbal tasks  

are  in co n s i s t e n t  and d i f f i c u l t  to compare, a l l  s tu d ie s  (except the 

four  conducted in Great B r i t a in )  show t h a t  females perform e i t h e r  

b e t t e r  or as well as males.  Females' r e l a t i v e  verbal s k i l l  could 

expla in  why females perform r e l a t i v e l y  b e t t e r  on data s u f f ic ien cy  

than they perform on r e g u la r  math items.



RATIONALE FOR STUDY

The preceding l i t e r a t u r e  search suggests  t h r e e  s p e c i f i c  item 

c h a r a c t e r i s t i c s  which seem to  in f luence  male and female performance 

in mathematics.  These c h a r a c t e r i s t i c s  a re  mathematical co n ten t  

( a lg eb ra ,  geometry, e t c . ) ,  item form (SAT r e g u la r  math format  and 

da ta  s u f f i c i e n c y  format)  and gender co n ten t  (male, female or 

n e u t r a l ) .  The r e l a t i v e  in f luence  of these  item c h a r a c t e r i s t i c s  and 

t h e i r  r e l a t i o n s h i p  to each o the r  has not been s y s te m a t i c a l ly  s tu d ie d .  

For in s t a n c e ,  we do not  know i f  math con ten t  has a s t ro n g e r  in f luence  

on d i f f e r i n g  male and female math performance than item form or 

gender c o n te n t .  Furthermore,  we do not  know i f  mathematical co n ten t  

in f luences  male and female performance on c e r t a i n  item forms or i tems 

with c e r t a i n  gender c o n ten t .  Any systematic  in formation on the 

in f luence  of th e se  item c h a r a c t e r i s t i c s  on male and female 

performance would be usefu l  to t e s t  developers  who wish to  c o n s t r u c t  

t e s t s  of mathematical a b i l i t y  which do not put a p a r t i c u l a r  group a t  

a d isadvantage .

Since the  SAT-M i s  so f r e q u e n t ly  used to  measure mathematical 

a p t i tu d e  and many of th e  preceding s tu d ie s  c i t e d  have used the  SAT-M, 

i t  i s  t h e - b e s t  instrument to  u te  to '  fur ther . . ' ! 'nves t iga te  th e se  item 

c h a r a c t e r i s t i c s .  The p resen t  study uses the  SAT-M to  i n v e s t i g a t e  

the  in f luence  of these  th re e  item c h a r a c t e r i s t i c s  in a more systematic  

way than previous  s tu d i e s .  The s p e c i f i c  hypotheses based on the 

l i t e r a t u r e  which were in v e s t ig a te d  a re :

1) Males perform r e l a t i v e l y  b e t t e r  on m ale-con ten t- i tem s  than they 

perform on o th e r  i tems and t h a t  d i f f e r e n c e  i s  g r e a t e r  than t h a t  

of females



2) Males perform r e l a t i v e l y  b e t t e r  on geometry items than they  

perform on o the r  i tems and t h i s  d i f f e r e n c e  i s  g r e a t e r  than 

t h a t  of  females.;

3) Males perform r e l a t i v e l y  b e t t e r  on r e g u la r  math items than they

perform on o the r  i tems and t h i s  d i f f e r e n c e  i s  g r e a t e r  than t h a t

of females;

4) Females perform r e l a t i v e l y  b e t t e r  on a lgebra  items 

than they perform on o ther  i tems and t h i s  d i f f e r e n c e  i s  

g r e a t e r  than t h a t  of  males;

5) Females perform r e l a t i v e l y  b e t t e r  on miscel laneous  items 

than they perform on o the r  i tems and t h i s  d i f f e r e n c e  i s  

g r e a t e r  than t h a t  of  males;

6) Females perform r e l a t i v e l y  b e t t e r  on q u a n t i t a t i v e  comparison 

items than  they perform on o th e r  i tems and t h i s  d i f f e r e n c e

i s  g r e a t e r  than t h a t  of males;

7) Females perform r e l a t i v e l y  b e t t e r  on female-con ten t  i tems 

than they  perform on o th e r  i tems and t h i s  d i f f e r e n c e  i s  

g r e a t e r  than t h a t  of  males;

8) When yea rs  of math i s  c o n t r o l l e d ,  th e re  a re  no d i f f e r e n c e s  

in  SAT-M scores  of males and females;

9) C or re la t ions  between l a t e s t  high school math grades and SAT-M 

a re  not s i g n i f i c a n t l y  d i f f e r e n t  f o r  males and females .

These hypotheses a r e  explained  in  g r e a t e r  d e t a i l  in  the

following sec t io n .
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Procedure

Test Form and Items

The 60 SAT-M items, to ta l  SAT-V score and SAT-V scale  scores 

for  antonyms, analogies ,  sentence completions and reading 

comprehension were taken from the January, 1978 (1Z ASA1) t e s t  

administ ra tion and the January, 1979 (OZ BSA1) t e s t  administra t ion.  

Relevant biographical data from the Student Descriptive 

Questionnaire,  an inventory which accompanied these adminis t ra t ions ,  

was also used. Data fo r  th i s  study was provided by the College 

Board.

These p a r t i c u la r  t e s t  admin istrat ions  were chosen because t e s t  

means and standard deviations in both years were s im i la r  (1978 SAT-M 

mean = 447, s = 117; 1979 SAT-M means442, s = 113). Furthermore, i t  

was assumed th a t  the samples taking these t e s t s  were comparable since 

both t e s t s  were administered a t  the same time of  year and were only 

one year apart .

Sample

Since the hypotheses to be te s ted  concerned d i fferences  between 

males and females on ce r ta in  subsets of scales  of the SAT-M, an 

attempt was made to s e le c t  the sample to el iminate d ifferences  

between males and females on to ta l  SAT-M. A sample of 3,000 (1,500 

males and 1,500 females) was se lected  from the 1978 administrat ion 

and a second sample of  3,000 (1,500 males and 1,500 females) was
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selected from the 1979 administrat ion.  An attempt was made to equate 

males and females by se lec t ing  equal numbers of males and females 

from various score ranges.

Within each sample of 3,000, 1,000 candidates (500 male and 500 

female) were se lected with SAT-M scores of 200 - 399; 1,000 

candidates (500 male and 500 female) were se lected  with SAT-M scores 

of 400 - 599; and 1,000 candidates (500 male and 500 female) were 

se lected  with SAT-M scores of 600 - 800. The sample was se lected by 

taking every "nth " candidate who took the SAT in each score group 

(200 - 399), (400 - 599), (600 - 800) in each t e s t  administrat ion 

unt i l  500 candidates had been se lected .  Because the to ta l  population 

in each subgroup var ied,  d i f f e r e n t  "n 's"  had to be used to ge t  500 

males and 500 females in each score group. The to ta l  number of 

candidates who took each t e s t  and the "n" used to obtain each sample 

of 500 candidates are presented below:

1978

SAT Math Score Males on F i le  n Females on F i le  n

200-399 6184 12 8395 16

400-599 12434 24 9398 18

600-800 3625 7 1175 2
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SAT Math Score Males on F i le  n Females on F i le  n

200-399 18681 37 24474 48

400-599 34341 68 25367 50

600-800 8631 17 2679 5

Although the sample was se lected with the in ten t ion  of 

eliminating score differences  between males and females,  th i s  attempt 

was only p a r t i a l l y  successful .  The mean for  males in 1978 was 489.74 

(s = 142.70) and for  females was 480.33 (s = 139.39).  Male mean in 

1979 was 489.07 (s = 138.11) while female mean was 481.60 (s = 

134.80). T - tes ts  between males and females show p <.11 in 1978 and p 

<.13 in 1979. Male and female means for  these samples are higher 

than the overall  means c i ted  in the f i r s t  sect ion of  th i s  chapter 

because proport ionately  more cases were se lected  from the higher 

score range as shown in the preceding tab les .  Means and standard 

deviations fo r  males and females in each score range are shown in the 

following tab le :

1978

SAT Math Score Male Female

Mean S.D. Mean S.D. P Value

200 - 399 326.14 47.10 319.76 44.59 p <.03

400 - 599 488.44 54.75 479.60 54.11 p <.01

600 - 800 654.64 43.88 641.62 39.29 p <.001
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SAT Math Score Male Female

Mean S.D. Mean S.D. P Value

200 - 399 329.46 56.33 324.54 46.59 p <.08

400 - 599 490.48 56.33 484.80 54.19 p <.1

600 - 800 647.28 40.51 635.48 32.03 p <.001

The method of sample se lec t ion  described here was the most 

reasonable and p rac t ica l  method to e l iminate  score differences  

between males and females.  The only other  a l t e rn a t iv e  was to match 

males and females on SAT-M score. This was not done because i t  was 

too expensive and l o g i s t i c a l l y  very d i f f i c u l t .

Differences between males and females are s ig n i f i c a n t  in four 

of the s ix  subgroups where the standard deviat ions are much lower 

than the to ta l  sample. The f a c t  t h a t  th i s  method of  sample se lec t ion  

f a i l e d  to el iminate sex differences  on SAT-M is  in te re s t in g  in 

i t s e l f .  I t  ind icates  t h a t  even when equal numbers of males and 

females are se lected from various subgroups of the score range, i t  is  

not possible to el iminate sex differences  in performance, but only to 

minimize them. The f a i l u r e  to s e le c t  a sample which el iminates  

d ifferences  between males and females has implications for  the way 

the study was ca r r ied  out and how r e su l t s  were in te rp re ted .  These 

implicat ions are discussed in the Analysis sect ion of th i s  chapter 

and Chapter I I I ,  Results.
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C lass i f ica t ion  of  Items

Each q u an t i t a t iv e  item was c l a s s i f i e d  in three ways: 

mathematical content ,  item form, and gender content .  Mathematical 

content c l a s s i f i c a t io n s  were algebra,  geometry, ar i thm et ic ,  and 

miscellaneous math. Item form c l a s s i f i c a t io n s  were regular  math and 

q u an t i ta t iv e  comparison. Gender content  c l a s s i f i c a t io n s  were 

male-content,  female content ,  and neu tra l -con ten t .  The mathematical 

content and item form c l a s s i f i c a t io n s  are the standard c l a s s i f i c a t io n  

codes used by the College Board, while the gender content 

c l a s s i f i c a t io n  was made by sor t ing  items in to  ty p ica l ly  male and 

ty p ica l ly  female ca tegor ies .

The mathematical content c l a s s i f i c a t io n  is  based on ar i thmetic ,  

algebra,  and geometric concepts which are ty p ica l ly  taught in 

elementary and junior  high school years .  Arithmetic includes the 

four basic operations of addi t ion,  sub trac t ion ,  m u l t ip l ica t io n ,  and 

d iv is ion ;  proper t ies  of  odd and even in tegers ;  and percents and 

averages. Algebra includes l in ea r  equations, simple quadratic 

equat ions,  fac tor ing  and exponents; i t  does not include the quadratic 

formula, f rac t ional  or negative exponents, or logarithms. Geometry 

includes the proper t ies  associa ted with pa ra l le l  l ines  and 

measurement r e la ted  concepts such as area ,  perimeter,  volume, the 

Pythagorean theorem, and angle measurement in degrees. Knowledge of 

special t r i an g le s  such as i sosce les ,  equ i la te ra l  and 30° - 60° - 90°, 

is  also assumed. The basic geometric formulas required are pr in ted 

in the descr ip t ive  booklet and are included for  reference in the t e s t  

booklet.- Miscellaneous questions may contain proper t ies  of 

a r i thmetic ,  algebra, or  geometry items, but are c l a s s i f i e d
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miscellaneous because they involve newly defined concepts or novel 

se t t in g s .

The regular  math (RM) c l a s s i f i c a t i o n  is  the mult iple  choice 

format which i s  now fam il ia r  to most t e s t  takers .  The q u an t i ta t ive  

comparison (QC) question i s  a novel format which uses b u i l t - i n  answer 

choices and which has replaced the data suff ic iency  item format. In 

the q u an t i ta t ive  comparison item format,  the t e s t - t a k e r  i s  given two 

q u an t i t ie s  and asked to choose one of the four standard answers shown 

bel ow:

A. Quantity in Column A is  grea te r

B. Quantity in Column B is  grea te r

C. The two q u a n t i t i e s  are equal

D. The re la t io n sh ip  cannot be determined by the

information given.

In general,  q u a n t i t a t iv e  comparison questions require  less  time 

to answer, involve le ss  reading, and require  less  computation than 

the usual mul t iple-choice question. The q u an t i ta t iv e  comparison item 

format replaced the data suff ic iency  item format which was used in 

the t e s t  from 1959 to 1974. Directions for  the q u an t i ta t ive  

comparison question are considerably simpler than the data 

suff ic iency  questions . Individual q u an t i ta t iv e  comparison questions 

are general ly  less  dependent on verbal s k i l l s  than the Data 

Sufficiency questions . S t a t i s t i c a l  analysis  has shown tha t  

replacement of data suff ic iency  questions with quan t i ta t ive  

comparison questions has reduced the co r re la t ion  between the verbal 

and mathematical score.

The gender content c l a s s i f i c a t io n  includes mostly items
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t e s t s  for  items which are over t ly  sex-biased in content .  Items were 

c l a s s i f i e d  male conten.t or female content  by the author and the 

d i s s e r ta t io n  committee. Male content  items include those items which 

contain male pronouns and content  which was ty p ic a l ly  male such as 

sports  or mechanical content .  Female content  items include those 

items which contain female pronouns or content  which was ty p ica l ly  

female such as chi ldren going to school and pr ices  in grocery 

shopping. Verbal items were c l a s s i f i e d  according to standard College 

Board c l a s s i f i c a t i o n s :  vocabulary, reading, antonyms, sentence

completion, reading comprehension, and analogies .  Only subscale 

scores were used. No item level data was reported for  the verbal 

sect ion.
*

The Student Descr iptive  Questionnaire (SDQ) i s  a biographical 

inventory which is  administered along with the SAT. Certain item 

data was taken from the SDQ which seemed to be re levan t  to th i s  

study. These were:

Item 2 - Type of  high school attended (publ ic /p r iva te)

Item 3 - Type of  high school program (college-prep,  e t c . )

Item 4 - Number of students in high school c lass  

Item 5 -  High school c lass  rank

Item 7 - Number of mathematics courses s tudent expects to take 

Item 13- Latest  grade in math

Item 18- Whether student  will  have completed advanced 

placement work in math before enter ing col lege
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Item 39- Highest level of education completed by fa ther  

Item 40- Highest level of  education completed by mother 

Item 43- Parents '  approximate income 

Item 53- Self-assessment of mathematical a b i l i t y

Analyses

Section 1

Influence of Three Item C harac te r is t ics  on Males and Females 

Performance on SAT-M

A f i r s t  stage of  analysis  was conducted to determine the 

influence of the three item c h a ra c te r i s t i c s  of i n t e r e s t  on 1978 

SAT-M. Data were analyzed for  d ifferences  between males and females 

on the following var iab les :

1) Mathematical Content - algebra,  geometry, a r i thmetic ,
miscellaneous math

2) Gender Content - male content ,  female content ,  neutral
content

3) Item Form - regular  math, q u an t i ta t ive  comparison 

Previous research has indicated th a t  the f i r s t  two

variables  influence the d ifferences  in math performance between 

males and females. The th i rd  var iab le ,  item form, was 

invest igated  because previous research has shown r e l a t iv e  

d ifferences  in performance between males and females on regular  

math and data suff ic iency  items. The data suff ic iency form is  an 

item form previously used on the SAT - M which has since been 

replaced by an item form ca l led  q u an t i ta t ive  comparison. While 

the data suff ic iency form is  bas ica l ly  d i f f e r e n t  than the 

quan t i ta t ive  comparison form, the two forms are s im ilar  in tha t
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they are not standard mul tiple  choice items and they require  less  

precision than the regular  math form. There is  cu r ren t ly  no research 

on d ifferences  between male and female performance on the 

qu an t i ta t ive  comparison form.

In order to carry  out comparisons of d i f f e r e n t  types of i tems, 

subscales were formed in which each type of mathematical content was 

combined with each type of gender content and item form. Assuming 

th a t  a l l  subscales contain items, there should be 24 subscales - four 

math content x three gender content x two item form.l

The primary analysis  for  Hypotheses 1 - 7  was the pa r t ia l  phi 

co e f f ic ie n t .  The p a r t ia l  phi c o e f f ic ie n t  is  computed by taking each 

i tem 's  p a r t ia l  co r re la t ton  with sex holding SAT-M constant.  The 

pa r t ia l  phi c o e f f i c i e n t  represents  the co r re la t io n  of item and gender 

membership above and beyond the co r re la t ion  of to ta l  SAT-M score and 

sex. This analys is  was p a r t i c u la r ly  useful in uncovering the items 

on which there were sex differences  in performance over and above the 

d ifferences  between male and female on to ta l  SAT-M in th i s  sample.

1 For the remainder of th i s  paper,  "subscale" wil l  be 
defined as one of the possible 24 unique groups of items which 
can be formed by combining each of the four math content  types 
with each of  three gender content  types and each of  two item 
form types. Examples of subscales are: a lgebra / regu la r
math/male content ,  or miscellaneous/regular  math/female 
content.  "Scale" wil l  r e fe r  to a l l  items of one of the math 
content types regardless  of gender content  and item form; a l l  
items of one of the gender content ca tegories  regardless  of math 
content or item form and a l l  items in one of the item form 
categories  regardless  of math content  or gender content .  There 
are nine scales:  algebra , geometry, a r i thm et ic ,  miscellaneous,
male content ,  female content ,  neutral content ,  regular  math, and 
q u an t i ta t ive  comparison.
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Par t ia l  Phi Coeff ic ient

The p a r t ia l  phi co e f f i c i e n t  was used by S t r ieke r  (1982) to 

examine verbal items on the GRE Aptitude Test for  race and sex 

d if fe rences .  S t r ieker  found th a t  the p a r t ia l  co r re la t ion  index 

agreed with the item c h a r a c t e r i s t i c  curve in pa r t ic u la r  items which 

functioned d i f f e r e n t i a l l y  for  the sexes, but not in the p a r t ic u la r  

items which functioned d i f f e r e n t i a l l y  for  the races .  Both of these 

indices cons is ten t ly  disagreed with the item d i f f i c u l t y  index in both 

the proportion of items and the p a r t i c u la r  items id e n t i f i e d  as 

functioning d i f f e r e n t i a l l y .

Operational ly , the p a r t ia l  co r re la t ion  index is  computed by the 

following formula:

r iS-Tc = r . — r . rC r i s  iT  T 'SC C‘

-  r 2
Tc ii

where :

r is  i s  the co r re la t ion  between the item responses ( inco r rec t  or 

omit = 0, c o r rec t  = 1) and subgroup standing (male = 0, female =

1); r . i s  the co r re la t ion  between the item response and the
i T c

to ta l  score, adjusted for  item overlap (the item is  removed from the 

score in ca lcu la t ing  the co r re la t ion )  and corrected for  a t tenuation

in the score: r  is  the co r re la t ion  between the to ta l  score and
Tc s

subgroup standing, corrected  for  a t tenuat ion by the former.

All these co r re la t io n s  are product-moment c o e f f ic ie n t s .  In the
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common case where subgroup standing i s  a dichotomous var iab le ,  and 

the co r re la t ion  between the item and subgroup standing i s  a phi 

c o e f f ic ien t ,  the s ignif icance  of th i s  pa r t ia l  co r re la t ion  can be 

determined with the special t e s t  of  s ignif icance  for  a phi 

c o e f f ic ie n t ,  x 2 = N02 , evaluated with one degree of freedom

(Guilford, 1965). This t e s t  i s  an approximation because var iab les  are 

not only p a r t ia le d  out of th i s  phi co e f f i c i e n t ,  but also corrected 

for  a t tenuat ion.

In the present  study, pa r t ia l  phi co e f f ic ien t s  were computed on 

every item of SAT-M. Items were then grouped into the scales  

discussed e a r l i e r  and the number of p a r t ia l  phi co e f f ic ien ts  which 

were s ig n i f i c a n t  in the male d i rec t ion  and in the female d irec t ion  

were computed for  each scale .

In addit ion the following scale, s t a t i s t i c s  were computed for  

each of the subscales:

1 - Means for  males and females

2 - Standard deviat ions  for  males and females

3 - Coeff ic ient  alpha r e l i a b i l i t i e s  for  males and females

4 - Correla t ions for  each of the scales  with the t e s t  as a

whole fo r  males and females

The r e l i a b i l i t i e s  of each scale ind ica te  the s c a l e ' s  in ternal 

consistency. A scale  must be i n t e rn a l ly  cons is ten t  in order for  i t  

to be content va l id .  The limited research to date suggests th a t  the 

internal  consistency for  the SAT-M may not be the same for  males and 

females. Examination of scale r e l i a b i l i t i e s  will  ind ica te  whether 

there are d i fferences  in internal consistency between males and 

females on the various scales  of the SAT-M and provide information
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important for  content v a l id i ty .

Correlat ions  of scales  with the t e s t  as a whole provide 

information about convergent v a l id i ty .  By construct ing various 

subscales of the SAT-M and examining performance d i fferences  between 

males and females,  subscale in te rc o r re la t io n s  can be examined to see 

i f  a l l  the subscales measure the same construct  for  both males and 

females. I f  males score approximately the same on a l l  the subscales,  

convergent v a l id i ty  wil l  be demonstrated for  males. I f  females score 

approximately the same on a l l  subscales ,  convergent v a l id i t y  wil l  be 

demonstrated for  females. Discriminant v a l id i t y  will be discussed in 

Section 3.

Section 2

Student Descriptive Questionnaire

1- Effect  of Years of Math on Male and Female Performance

One of the major var iables  of i n t e r e s t  in the area of sex 

differences  in mathematics i s  years of math t ra in ing .  Most s tudies  

have not contro l led  for  years of math, and the few s tudies  which 

have contro l led  for  years of math show inconclusive r e su l t s  

(Fennema-Sherman, 1975). When Benbow and Stanley contro l led  for  

years of math, they found th a t  males performed b e t t e r  than females. 

Their sample was l imited ,  however, to mathematically precocious 

youths.

The sample of the present study includes low and middle a b i l i t y  

groups as well as high a b i l i t y .  The Student Descriptive 

Questionnaire gives information on years of math taken in high school 

from one to f ive  years .  Information from Item 7 of the Student
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differences  in math performance between males and females when 

years of math i s  contro l led  over a l l  three score ranges. In addi tion 

each of the scales  in the three score ranges will be examined for  

d ifferences  between males and females when years of math is  

con tro l led .  While there are ty p ica l ly  problems with s e l f - r e p o r t  

data,  ava i lab le  information on the Student Descript ive Questionnaire 

indica tes  th a t  responses are generally  accurate.  The main reason for  

th i s  accuracy i s  t h a t  the Student Descript ive Questionnaire is  

administered a t  the same time as the SAT and students seem to feel 

th a t  t h e i r  answers to the Student Descript ive Questionnaire wil l  be 

checked. Random v e r i f i c a t io n  of Student Descriptive Questionnaire 

responses has indicated th a t  the information is  accurate .  The major 

problem with th i s  dpta i s  th a t  there i s  no way to d is t inguish  what 

kind of math was taken, only the number of years taken.

I t  is  hypothesized th a t :

8) When years  of math i s  con tro l led ,  there is  no d i fference in SAT-M 

scores of males and females

2- Concurrent Validation with Grades in Math

In th i s  pa r t  of  the study males' and females'  scores on SAT-M 

were co r re la ted  with s e l f - r e p o r t  of high school grades in math. 

Self- reported high school gradesin math wereobtained fromitem 13 of 

the Student Descript ive Questionnaire.  Item 13 asks students to 

indica te  the " l a t e s t  year-end or midyear grade received since the 

beginning of ninth grade". Students are also asked to fu r ther  

indica te  i f  the grade was received in an advanced, accelerated or
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honors course. The major problem with th is  data is  th a t  l a t e s t  high 

school math grade may not represent  overall  math a b i l i t y  as well as 

high school math grade average, but th i s  information is  not requested 

on the Student Descriptive  Questionnaire.

Concurrent va l ida t ion  i s  obtained by co r re la t ing  males' and 

females'  scores on SAT-M with l a t e s t  high school math grade. Both 

males and females with higher l a s t  high school math grade should have 

higher SAT-M scores.  In addi t ion,  separate subscales were corre la ted  

with l a t e s t  high school math grades to see i f :  1) individual subscale 

scores co r re la te  more highly or d i f f e r e n t i a l l y  with l a t e s t  high 

school math grade than to ta l  SAT-M scores: 2) individual subscale

scores co r re la te  d i f f e r e n t ly  for  males and females with l a t e s t  high 

school math grade. I f  e i th e r  to ta l  SAT-M t e s t  scores or individual 

scale  scores co r re l a t e  d i f f e r e n t ly  with l a t e s t  high school math grade 

for  males and females,  fu r th e r  analyses will  be necessary.

This would co n s t i tu te  evidence th a t  SAT-M (or i t s  subscales) and 

grades in high school did not measure the same construct .

I t  i s  hypothesized tha t :

9) Correlations between l a t e s t  high school math grades and SAT-M are 

not s ig n i f i c a n t ly  d i f f e r e n t  fo r  males and females

Section 3

Correlat ion of SAT-M with SAT-V

Scores from SAT-M were cor re la ted  with SAT-V in an exploratory 

analysis  intended to provide information about whether scores on 

SAT-V and SAT-M r e l a t e  d i f f e r e n t ly  for  males and females. The 

following co r re la t io n s  were computed:
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1) co r re la t ion  of to ta l  SAT-M score with to ta l  SAT-V score

for  males and females;

2) co r re la t ion  of scale scores on SAT-M with to ta l  SAT-V

score separate ly  for  males and females;

3) co r re la t ions  of s ix  subtes ts  of SAT-V (antonyms,

analogies ,  sentence completion, reading 

comprehension, reading and vocabulary) with SAT-M score 

separate ly  for  males and females;

4) co r re la t ion  of four subtes ts  of SAT-V with scales  of

SAT-M separate ly  for  males and females.

These analyses provide information about discr iminant  

v a l id i t y  of  SAT-M with the SAT-V. Neither the to ta l  SAT-M score 

or the SAT-M scale scores should measure the same a b i l i t y  as the 

SAT-V or i t s  scales  for  e i t h e r  males or females.  Correlations

of SAT-M scales  with SAT-V and SAT-V scales  were examined to

insure tha t  SAT-M scales  co r re la te  more highly among themselves 

than they do with SAT-V or SAT-V scales  for  both males and 

females.

Correlat ions  of SAT-M with SAT-V may be p o ten t ia l ly  

important in explaining any differences  in performance between 

males and females which may a r i s e  on SAT-M or i t s  scales .  There 

are many hypotheses which might be advanced to explain how 

verbal a b i l i t y  might r e l a t e  d i f f e r e n t ly  to SAT-M scores for  

males and females. A few of these hypotheses are l i s t e d  here:
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1) Verbal a b i l i t y  and mathematical a b i l i t y  represent  two

d i f f e r e n t  cogni tive processes and these processes 

c o r re la te  d i f f e r e n t ly  for  males and females;

2) Scores on SAT-M are determined by verbal a b i l i t y  and one

or more d i s t i n c t l y  mathematical a b i l i t i e s .  One sex may 

be higher on verbal a b i l i t y  and correspondingly higher 

on mathematical a b i l i t y  because they are using th e i r  

verbal s k i l l s  b e t t e r  on both the SAT-V and the SAT-M.

3) I t  may be t h a t  the same mathematical problem can be

solved by d i f f e r e n t  cognit ive s t r a t e g i e s .  I t  may be, 

furthermore, t h a t  males and females tend to use 

d i f f e r e n t  s t r a t e g ie s  when solving the same problem.

. Fema-les, for  instance,  may employ predominantly verbal 

s t r a t e g ie s  where applicable  to solve problems while 

males may choose from a number of d i f f e r e n t  s t r a t e g i e s .

Section 4

Prediction of Male and Female Mathematics Performance Based on 

Item Analysis of Math Type, Gender Content and Item Type

The purpose of the l a s t  stage of analys is  was to p red ic t  male 

and female performance on hypothetical SAT-1 ike mathematics t e s t s  of 

varying lengths from item analysis  information obtained in the f i r s t  

stage of the study. These predict ions  are based on theory developed 

by Gulliksen in which he es tab l ishes  re la t ionsh ips  between ce r ta in  

scale  s t a t i s t i c s  and to ta l  t e s t  s t a t i s t i c s .

Means for  males and females on scales  of varying lengths
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were predicted by multiplying the average percent co r rec t  fo r  each 

sex on items of t h a t  type from the or ig inal  SAT-M by the projected 

number of items on the scale .  Given, for  instance,  an average 

percent co r rec t  for  females of .55 (10 cor rec t  out of 18) on the 

algebra items, one can pred ic t  the mean of a 40 item algebra t e s t  for  

females by multiplying 40 by .55.

Variances for  scales  of varying lengths were predicted  by 

taking the point b i se r ia l  co r re la t ion  of each item with the scale 

score, multiplying each of these co r re la t ions  by the standard 

deviation and summing. This sum was divided by K (the number of 

items in the actual scale)  and mult ip l ied  by the number of items in 

the new scale .

R e l i a b i l i t i e s  for  the new scales  were obtained by using the 

Spearman-Brown formula:

nrn

r nn =_______________

1 + (n - 1)r-j i

where r nn i s  the r e l i a b i l i t y  predicted for  a t e s t  n times as long 

as the one for  which data are ava i lab le ,  i s  the known

r e l i a b i l i t y  c o e f f ic ie n t  and n is  the amount by which the t e s t  is 

increased.

The l a s t  ana lys is ,  then, is  the predic t ion of the three 

item-based s t a t i s t i c s  discussed for  some undetermined number of 

scales  of varying lengths composed of items from each subscale of the 

three major variables  of i n t e r e s t .  Theoret ica l ly ,  there should be 24 

such subscales since the f i r s t  va r iab le ,  math type, has four 

subscales; the second va r iab le ,  gender content ,  has three subscales ,
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and the th i rd  va r iab le ,  item form, has two subscales.  The actual 

data,  however, did not contain items which could be c l a s s i f i e d  into 

a l l  24 d i f f e r e n t  subscales .

The in ten t  of t h i s  s tage of analysis  was to a r r ive  a t

information with which to p red ic t  male and female performance on

hypothetical t e s t s  made up of any combination of three var iab les  — 

math type, gender content ,  and item form — which add up to 60 

items. This analysis  provides information on how males and females 

would score i f  the SAT-M were made up of a l l  one item type. 

Information from th i s  analysis  may be useful to t e s t  developers who 

wish to es timate  how males and females would score i f  the number of 

items of  a ce r ta in  item type were increased or  decreased.

In order to do t h i s ,  a number of scales  of varying lengths were 

simulated for  each subscale.  The f i r s t  of these scales  cons is ts  of 

15 items - -  the minimum number of  items necessary for  an acceptable

r e l i a b i l i t y .  Scales were then constructed of 25% (15 items),  50% (30

items),  75% (45 items),  and 100% (60 items) of  the 60 item t e s t .  The 

end point of th i s  stage of ana lys is ,  then, is  a 3 x 24 x 4 x 2 matrix 

[3 scale  s t a t i s t i c s  (mean, var iance,  r e l i a b i l i t y ) ,  x 24 subscales x 4 

lengths (15, 30, 45, and 60 items) x sex (male and female)].
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Section 5

Replication

The f ina l step in the analys is  i s  to r e p l ic a te  findings from 

the 1978 SAT-M with a sample from the 1979 SAT-M. All the analyses 

described in the f i r s t  four sections  were performed on the 1979 

sample as well as the 1978 sample. This re p l ic a t io n  insures th a t  

findings from the 1978 sample are not due to any bias e i t h e r  in 

sample se lec t ion  or in th a t  p a r t i c u la r  administ ra tion of the SAT-M.



44

CHAPTER III  

Results

Subscales

Neither the 1978 nor the 1979 t e s t s  contained enough d i f f e r e n t

types of items to make up the 24 possible  subscales.  Only 11 of the

24 subscales could be formed from the 1978 data,  while 13 of the 

subscales could be formed with the 1979 data.  The main reason for  

th i s  was th a t  very few items could be c l a s s i f i e d  as male content or 

female content ( 1978 male content  n = 3; female content n = 2; 1979 

male content n = 6; female content  n = 1). The 11 scales  which were 

formed from the 1978 data and the 13 scales  which were formed from 

the 1979 data are l i s t e d  in Tables 1 and 2. Male content and female 

content items for  1978 and 1979 are l i s t e d  in Tables 3 and 4.

Miscellaneous items fo r  1978 and 1979 are l i s t e d  in Tables 5 and 6.

Since the sample se lec t ion  did not el iminate performance 

differences  between males and females, i t  i s  important to examine 

individual scales  for  sex d ifferences .  Means and standard deviat ions 

were calcu la ted  for  each scale and subscale and are shown in Tables 7 

through 10.

Since male to ta l  SAT-M was higher than female to ta l  SAT-M, i t  

was expected th a t  male means would be higher than female means on 

most subscales.  Male means were, in f a c t ,  higher than female means 

on a l l  but three subscales [1978 regular  math/sex 

neutral/miscel laneous math (male x = 1.65; female x = 1.76); 1978 

q uan t i ta t ive  comparison/sex neutral /miscellaneous  math (male x = .41;
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female H  = .41 ); 1979 regular  math/male con ten t /a r i thmetic  (male x = 

.56; female x = .57)] .  Since there are only two items in the 1979 

regular  math/male con ten t /a r i thm et ic  subscale ,  i t  i s  not possible  to 

draw any meaningful conclusions about the r e su l t s  on th i s  scale .

Organization of Results

Results are discussed in the following sequence. F i r s t ,  

r e l i a b i l i t i e s  for  each scale are presented to show the internal  

consistency of each sca le .  R e l i a b i l i t i e s  can be found in Table 9. 

Next, hypotheses 1 - 7  are examined using the pa r t ia l  phi 

co e f f ic ie n t .  Results for  the pa r t ia l  phi c o e f f ic ien t  are found in 

Tables 10 - 15.

The following other  r e su l t s  are also discussed:

1) Covariance analysis  which t e s t s  for  differences-between 

males and females on various scales  while con tro l l ing  

for  years of math (Hypothesis 8);

2) Concurrent va l ida t ion  of SAT-M with grades in math 

data from Student Descriptive Questionnaire (Hypothesis 

9);
3) Correlat ions of each subscale with SAT-M (minus the 

subscale) for  males and females in both years;

4) Correlat ions of SAT-M with SAT-V for  both years;

5) Predicted means, variances,  and r e l i a b i l i t i e s  from 

Section 5 of Analysis Section.
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R e l i a b i l i t i e s

As noted above, r e l i a b i l i t i e s  for  both males and females 

for  both years can be found in Table 9 2 . R e l i a b i l i t i e s  were f i r s t  

computed for  each scale  using the number of items in the scale .  They 

were then adjusted using the Spearman-Brown formula to r e l i a b i l i t i e s  

for  15 item sca les .  This was done so th a t  scale r e l i a b i l i t i e s  could 

be meaningfully compared.

R e l i a b i l i t i e s  are generally  high and f a l l  within the range of 

.7 to .86. Scales on which the r e l i a b i l i t y  i s  below .7 include: 1978 

q u an t i ta t iv e  comparison/sex neu t ra l /a r i th m e t ic  (female = .69);

1979 regular  math/male con ten t /a r i thm et ic  (male <=* = .68; female = 

.68) and 1979 regular  math/male content algebra (female = .28).

Male and female r e l i a b i l i t i e s  are usual ly  qui te  s imilar .

Scales where males and females d i f f e r  by more than .03 include: 1978 

q u an t i ta t iv e  comparison/sex n eu t ra l /a r i th m e t ic  (malec* =.76; 

fem aleo(  = .69); 1978 regular  math/male content/miscellaneous 

(male c*. =.71; female ©<=.28); 1979 regular  math/male 

content/algebra ( male oc =.82; female o^, = .76) .  Since the l a s t  two 

scales  o r ig in a l ly  contained only two items, i t  i s  hard to draw 

conclusions about r e l i a b i l i t y .

2 Scales which have only one item are not discussed in th is  
summary. These scales  include: 1978 q u an t i ta t iv e  comparison/sex 
neutral /miscel laneous;  1978 regular  math/male content  geometry; 
1979 regular  math/male content/geometry; 1979 q u an t i ta t ive  
comparison/male content /a lgebra;  and 1979 q u an t i ta t ive  
compari son/female con ten t /a r i  thmetic
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Female r e l i a b i l i t y  on 1978 regular  math/male content/algebra is 

p a r t i c u la r ly  low (CX =.28).  This scale  contains two items - -  item 

18 and item 60, the l a s t  item on the t e s t .  Female mean on item 60 is 

.06. Only 817 females reached th is  item. Since so few females 

reached th is  item, r e l i a b i l i t y  for  females on th i s  scale  has l i t t l e  

meaning.

Par t ia l  Phi Coeff ic ients

Before discussing p a r t ia l  phi c o e f f ic ien t  r e s u l t s  for  

Hypotheses 1 - 7, i t  i s  necessary to specify the exact  pa t te rn  of 

pa r t ia l  phi co e f f ic ien t s  which would confirm the hypotheses. 

Hypothesis 1 is  r e s ta ted  below in terms of  p a r t i a l  phi co e f f ic ien t s :  

Hypothesis 1: Males perform b e t t e r  on items with male content 

as compared to a l l  other  items; moreover, whether or not 

females also perform r e l a t iv e ly  b e t t e r  on male-content items, 

the d ifference in performance between male-content items and 

a l l  other  items is  g rea ter  for  males than for  females. 

Restatement of Hypothesis 1 in terms of expected pa r t ia l  phi 

c o e f f ic ien t  r e s u l t s :  A higher proportion of male-content items

as compared to the proportion of a l l  o ther  items have pa r t ia l  

phi co e f f ic ien t s  which are s ig n i f i c a n t ly  biased toward males; 

moreover, the d ifference between the proportion of male-content 

items with p a r t ia l  phi co e f f ic ien ts  s ig n i f i c a n t ly  biased in the 

d i rec t ion  of females and a l l  other  items with pa r t ia l  phi 

co e f f ic ien ts  which are s ig n i f i c a n t ly  biased in the d i rec t ion  of 

females is  less  than the dif ference between the proportion of 

male-content items with s ig n i f i c a n t  p a r t ia l  phi co e f f ic ien ts
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which are biased toward males and a l l  other items with 

s ig n i f i c a n t  p a r t i a l  phi co e f f ic ie n t s  which are biased in the 

d i rec t ion  of males.

Hypotheses 2 - 7  are s imilar  to Hypothesis 1 in th a t  each 

hypothesis s ta t e s  t h a t  one gender wi l l  perform b e t t e r  on a ce r ta in  

scale than a l l  other  items and th a t  whether or not the other  gender 

a lso  performs r e l a t i v e ly  b e t t e r  on th a t  sca le ,  the d if ference  in 

performance between the scale  and a l l  other  items will  be less  for  

the second gender than for  the gender f i r s t  spec i f ied .  The 

resta tement of Hypothesis 1 in expected p a r t ia l  phi c o e f f ic ie n t  

r e s u l t s  can be used as a model for  Hypotheses 2 - 7 .

Hypothesis 1 : Males perform b e t t e r  on items with male content

as compared to a l l  o ther  items; moreover, whether or  not females 

a lso perform r e l a t i v e ly  b e t t e r  on male-content items, the 

dif fe rence  in performance between male-content items and all- 

other  items is  g rea te r  for  males than for  females.

This hypothesis is  confirmed in both 1978 and 1979.

P ar t ia l  phi co e f f ic ien t s  revealed th a t  two of the three male 

content items (67%) are s ig n i f i c a n t ly  biased toward males in 

1978 and four of  the s ix  male content items (67%) are 

s ig n i f i c a n t ly  biased toward males in 1979. 20% of the remaining

items in 1978 and 19% in 1979 have s ig n i f i c a n t  p a r t ia l  phi 

c o e f f ic ie n t s  which are biased toward males.

Moreover, none of  the male content  p a r t ia l  phi 

co e f f ic ie n t s  are s ig n i f i c a n t  in the female d i rec t ion  in 1978, 

and only one i s  s ig n i f i c a n t  in the female d i rec t ion  in 1979.

17% of the male content items have s ig n i f i c a n t  p a r t ia l  phi
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co e f f ic ie n t s  which ind ica te  a bias toward females,  and 19% of the 

remaining items have p a r t i a l  phi co e f f ic ien t s  which were s ig n i f i c a n t  

in the female d i rec t ion  in 1979.

Hypothesis 2: Males perform b e t t e r  on geometry items as compared to 

a l l  other  i tems; moreover, whether or not females a lso perform 

r e l a t iv e ly  b e t t e r  on geometry items, the d i f ference  in performance 

between geometry items and a l l  o ther  items i s  g rea te r  for  males than 

for  females.

This hypothesis i s  confirmed in 1978, but not in 1979. Par tia l  

phi c o e f f ic ien t s  indicated th a t  th ree of the 18 geometry items (17%) 

are s ig n i f i c a n t ly  biased toward males in 1978 and four of the 17 

geometry items (24%) are s ig n i f i c a n t ly  biased toward males in 1979. 

22% of the remaining items in^1978 and 24% in 1979 have s ig n i f i c a n t  

pa r t ia l  phi c o e f f ic ien t s  which ind ica te  bias toward males.

There i s  one s ig n i f i c a n t  p a r t i a l  phi c o e f f i c i e n t  which 

indicates  bias  toward females in both 1978 and 1979. 5% of the

geometry items and 21% of the remaining items have p a r t ia l  phi 

co e f f ic ien t s  which were s ig n i f i c a n t  in the female d i rec t io n .  In 1979 

6% of the geometry items and 23% of the remaining items are 

s ig n i f i c a n t  in the female d i rec t ion .

Hypothesis 3: Males perform b e t t e r  on regu lar  math items as

compared to a l l  other  items; moreover, whether or not females 

also perform r e l a t i v e ly  b e t t e r  on regular  math items, the 

d ifference in performance between regular  math items and a l l  

other  items is  g rea te r  for  males than for  females.

This hypothesis is  confirmed in both years .  Pa r t ia l  phi
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co e f f ic ien t s  indicate  th a t  ten of the regular  math items (25%) are 

s ig n i f i c a n t ly  biased toward males in 1978, and 11 of the regular  math 

items are s ig n i f i c a n t ly  biased toward males in 1979. 15% of the

remaining items in both 1978 and 1979 have s ig n i f i c a n t  pa r t ia l  phi 

c o e f f ic ien t s  which indica te  bias  toward males.

Seven regular  math items in 1978, and e igh t  regular  math items 

in 1979 have s ig n i f i c a n t  p a r t ia l  phi co e f f ic ie n t s  which indica te  bias 

toward females. In the 1978 r e s u l t s ,  17% of the regular  math items 

and 15% of the remaining items have s ig n i f i c a n t  p a r t ia l  phi 

co e f f ic ien t s  which ind ica te  bias  toward females,  while in 1979, 20% 

of the regular  math items and 15% of the remaining items have

s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien t s  showing a bias toward females.

Hypothesis 4: Females perform b e t t e r  on algebra items as

compared a l l  other  items; moreover, whether or not males also 

perform r e l a t iv e ly  b e t t e r  on algebra items, the difference  in 

performance between algebra items and a l l  other  items i s  g rea ter  

for  females than for  males.

In both 1978 and 1979, four of the algebra item p a r t ia l  phi 

co e f f ic ien ts  are s ig n i f i c a n t  in the d i rec t ion  of females. 25% 

of the algebra items have pa r t ia l  phi co e f f ic ie n t s  which are 

s ig n i f i c a n t  in the d i rec t ion  of females in 1978 and 24% in 

1979. In co n t ra s t ,  13% of the non-algebra items have

s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien t s  in the d i rec t ion  of females

in 1978 and 16% of the non-algebra items in 1979.

Furthermore, four algebra items have p a r t ia l  phi 

co e f f ic ien ts  which are s ig n i f i c a n t  in the d i rec t ion  of males in 1978 

(25%) and three algebra items in 1979 (18%). 20% of the remaining
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items in 1979 have s ig n i f i c a n t  p a r t ia l  phi co e f f ic ie n t s  in the 

d i rec t ion  of males.

Hypothesis 5: Females perform b e t t e r  on miscellaneous items

compared to a l l  other  items; moreover, whether or not males 

perform r e l a t iv e ly  b e t t e r  on miscellaneous items, the d ifference 

in performance between miscellaneous items and a l l  o ther  items 

i s  g rea te r  fo r  females than for  males.

In both 1978 and 1979, two pa r t ia l  phi co e f f ic ien t s  on 

miscellaneous items are s ig n i f i c a n t  in the d i rec t ion  of females 

which represents  33% in 1978 and 25% in 1979. In c o n t r a s t ,  15% 

and 17% of the remaining items have pa r t ia l  phi co e f f ic ien t s  

which are s ig n i f i c a n t  in the d i rec t ion  of females in 1978 and 

1979 respec t ive ly .

Furthermore, two p a r t ia l  phi co e f f ic ien t s  on miscellaneous 

items are s ig n i f i c a n t  in the d i rec t ion  of males in both 1978 and 

1979. In 1978, 33% of the miscellaneous items and 20% of the 

remaining items have p a r t ia l  phi co e f f ic ien t s  which are 

s ig n i f i c a n t  in the d i rec t ion  of males. In 1979, 25% of 

miscellaneous items compared to 23% of the remaining items have 

s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien t s  in the d i rec t ion  of males.

Hypothesis 6: Females perform b e t t e r  on q u an t i ta t ive  comparison

items than they perform on other  items; moreover, whether or not 

males perform r e l a t iv e ly  b e t te r  on q u an t i ta t iv e  comparison 

items, the difference in performance between quan t i ta t ive  

comparison items and a l l  other  items i s  g rea te r  for  females than 

for  males.
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In both 1978 and 1979, three quan t i ta t ive  comparison items have 

s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien ts  in the d i rec t ion  of males and 

three in the d i rec t ion  of females. 1978 Par t ia l  phi co e f f ic ien ts  

reveal 15% of q u an t i ta t iv e  comparison items and 17% of remaining 

items are s ig n i f i c a n t  in the d i rec t ion  of females. In 1979, 15% of 

q u an t i ta t iv e  comparison items and 20% of remaining items have pa r t ia l  

phi co e f f ic ien t s  which are s ig n i f i c a n t  in the d i rec t ion  of females.

Furthermore, 15% of the q u an t i ta t iv e  comparison items and 25% 

of the remaining items in 1978 have p a r t ia l  phi co e f f ic ien t s  which 

are s ig n i f i c a n t  in the d i rec t ion  of  males. In 1979, 15% of the 

q u an t i ta t ive  comparison items and 28% of  the remaining items have 

s ig n i f i c a n t  p a r t ia l  phi co e f f ic ien t s  in the d i rec t ion  of males.

Hypothesis 7: Females perform b e t t e r  on female content items

than they perform on other  items; moreover, whether or not males 

also perform r e l a t iv e ly  b e t t e r  on female content  items, the 

difference in performance between female-content items and a l l  

other  items is  g rea te r  for  females than for  males.

Female-content items have no s ig n i f i c a n t  p a r t ia l  phi 

coe f f ic ie n t s .

Relationship Between Par t ia l  Phi Coeff ic ients  and Item D if f icu l ty

Item d i f f i c u l t i e s  in Tables 10 and 11 show th a t ,  when SAT-M is  

held constant,  items on which s ig n i f i c a n t  pa r t ia l  phi coe f f ic ien ts  

ind ica te  bias toward males are more d i f f i c u l t  than items on which 

s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien ts  indicate  bias toward females in 

both years (1978 male-biased mean = 14.03; female-biased mean =

12.01; 1979 male-biased mean = 12.90; female-biased mean = 10.98).
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Spearman rank-order  co r re la t ion  co e f f ic ien t s  were computed to 

describe the r e la t ionsh ip  between the rank order of the s ig n i f i c a n t  

pa r t ia l  phi c o e f f ic ie n t s  and the rank of t h e i r  item d i f f i c u l t y  for  

males and females separa te ly .  There i s  very l i t t l e  r e la t ionsh ip  

between rank of s ig n i f i c a n t  p a r t i a l  phi co e f f ic ien t s  and rank of item 

d i f f i c u l t y  for  males in 1978 ( r s = .022) and 1979 ( r s = -.02)  and 

females in 1978 ( r s = .05) and a very strong re la t ionsh ip  between 

rank of s ig n i f i c a n t  p a r t i a l  phi c o e f f ic ie n t s  and rank of item 

d i f f i c u l t y  for  females in 1979 ( r s = .82).
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Summary of  P ar t ia l  Phi Coeff ic ients

Results for  Hypotheses 1 - 7  are summarized in Table 18. 

Hypotheses 1 ,3 ,4 ,  and 5 are confirmed, and Hypotheses 6 and 7 

have no support.  Hypothesis 2 is  confirmed in 1979 and 

p a r t i a l l y  confirmed in 1978. Although males do not perform 

b e t t e r  on geometry items compared to o ther  items in 1978, males 

do perform b e t t e r  than females on geometry items. The 

dif fe rence  between the proportion of geometry items and 

non-geometry items answered c o r rec t ly  is  8% for  males and 16% 

for  females.

Hypothesis 8: When years  of math i s  con tro l led ,  there  i s  no

difference in SAT-M scores of males and females.

A covariance ana lys is  using sex as the independent 

var iable  and years  of math as the covar ia te  shows no differences  

in performance between males and females. Mean scores of males 

and females for  each year of  math t ra in in g  (Table 19) indica te  

males and females in the sample have the same math t ra in ing .

In order to more f in e ly  t e s t  th i s  hypothesis,  three 

separate covariance analyses were conducted to determine i f ,  

when con tro l l ing  for  years  of math taken within each a b i l i t y  

leve l ,  there are any d ifferences  in scores between.males and 

females. Results from the covariance analyses with sex as the 

independent var iab le  and SDQ7 (years of  math taken in high
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school) as the covaria te  are reported in Table 20 for  SAT-M and al l  

the sca les .  A separa te  covariance analysis  was done for  each of 

these scales  including the in te ra c t ion  (sex x SDQ7) which was found 

to be nonsignif icant  in a l l  cases.  Although the hypothesis was 

s ta ted  for  the e n t i r e  sample, the r e s u l t s  suggest th a t  when years of 

math is  con tro l led ,  there are only d i fferences  between males and 

females in the 600 - 800 performance group.

While some r e s u l t s  d i f f e r  between 1978 and 1979, r e s u l t s  from 

the two years are cons is ten t  in many respects .  The most noteworthy 

finding i s  the s t r ik in g  dif ference  between males and 

females in the 600 - 800 score range. With the three exceptions of 

miscellaneous math in 1978 (F = .18) ,  female content in 1979 (F =

.11) and ar i thmetic  in 1979 (F = .53) ,  a l l  scales  in both 1978 and 

1979 are s ig n i f i c a n t  a t  the .05 level for  the high SAT-M groups with 

males s u b s ta n t ia l ly  outperforming females a t  the same level of high 

school math prepara t ion.

Another important f inding from these covariance analyses is 

th a t  d i fferences  between the sexes in the middle a b i l i t y  range 

(400-599) are general ly  the smalles t ,  followed by la rge r  d ifferences  

in the lower a b i l i t y  range (200-400) and the g r ea te s t  d ifferences  in 

the highest a b i l i t y  range. The other  important cons is ten t  finding is  

th a t  with the exception of the 200-399 a b i l i t y  range in 1979, 

d ifferences  in geometry are co ns is ten t ly  high across a b i l i t y  ranges 

in both years .  In general ,  d i fferences  between males and females in 

the lower and middle a b i l i t y  ranges are much grea te r  in 1978 than in 

1979.
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Adjusted means are reported in Table 21. Even when means are 

adjusted for  years  of math, males outperform females. The two 

exceptions in 1978 are  miscellaneous math in the 200 -  399 score 

range and female content in the 400 - 599 score range.

In e igh t  of the 24 c e l l s  in 1979, female adjusted means are 

equal to or higher than males. All of these d i fferences  are very 

small and none i s  s ig n i f i c a n t .  Female means for  algebra,  geometry, 

ar i thmetic  and regular  math in the 200 - 399 range and fo r  algebra, 

miscellaneous, and female-content in the 400 - 599 score range are 

s l i g h t ly  higher for  males than females.  Male and female quan t i ta t ive  

comparison means in the 400 - 599 range are equal.

Hypothesis 9: Correlat ions between l a t e s t  high school math grades .

and SAT-M wil l  not d i f f e r  s ig n i f i c a n t ly  for  males and females.

This hypothesis is  confirmed in both years .  The co r re la t ion  

between l a t e s t  grade in math and SAT-M score for  both males and

females in 1978 is  .49. The co r re la t ion  between l a t e s t  grade in high

school math and SAT-M for  males in 1979 is  .51, while the same 

co r re la t ion  for  females i s  .47. Correlat ions between l a t e s t  high 

school math grade and to ta l  SAT-M and scales  are shown in Table 22.

Subscale/Test Correlations

Correlat ions were computed separate ly  for  males and females 

between each subscale and to ta l  SAT-M minus the respect ive  subscale.  

These co r re la t ions  were corrected  for  a t tenuat ion in the SAT-M and 

are shown in Table 23. Most su b sc a le / t e s t  co r re la t ions  are 

approximately the same for  males and females in both years.
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Correlat ions which show the l a rg e s t  d i fferences  between males and 

females are:  1979 regular  math/male content/miscellaneous (n = 2) 

male r  = .66; female r  = .58; 1978 regular  math/male content/geometry 

(n =1) male r  = .41; female r  = .49; and 1979 regular  math/male 

content/miscellaneous (n = 1) male r  = .21; female r  = .33. Since 

these scales  contain so few items, i t  is  quite  l ik e ly  t h a t  the 

male/female differences  reported do not represent  real d if ferences .

Another f inding worth commenting on i s  the d if ference  in 

regular  math/male content /  miscellaneous math from 1978 to 1979 (1978 

male r  = .60; female r  = .58; 1979 male r  = .21; female r  = .33).  

Again, one must exercise  caution in drawing any conclusion about 

inconsistency between the two years since regular  math/male 

content/miscellaneous contains only one item in 1978 and two items in 

1979.

Correlat ions  Between SAT-M and SAT-V

Correlat ions between math and verbal scales  are shown in 

Tables 24 - 27. The co r re la t ion  between verbal and math is  

higher for  females than males in 1978, and the same for  males 

and females in 1979. In 1978 the co r re la t ion  between SAT-M and 

SAT-V is  .71 for  males and .76 for  females, while in 1979 the 

co r re la t ion  between SAT-M and SAT-V is  .74 for  both males and 

females.

Correlat ions of geometry with verbal scales  are lower than 

e i t h e r  algebra or ar i thmetic  co r re la t ions  with verbal scales  for  

females in both years and males in 1979. Since algebra,  

geometry, and ar i thmetic  have approximately the same number of 

items, these r e su l t s  may indica te  t h a t  geometry measures an
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apt i tude which i s  more d i s t i n c t  from verbal than e i t h e r  algebra or 

a r i thmetic .

Correlat ions  between verbal and math scales  do not show unusual 

d ifferences  between males and females. In both 1978 and 1979 SAT-M 

and math scales  co r re l a t e  higher with the reading scale  than any of 

the other  verbal scales  and lower with the antonym scale than with 

any of  the other  verbal scales  for  both males and females.  Regular 

math co r re la tes  more highly with the verbal scales  than quan t i ta t ive  

comparison for  both males and females in both years .  This can 

probably be a t t r ib u te d  to the f a c t  t h a t  the regular  math scale  is 

twice as long as the q u an t i ta t iv e  comparison scale  and, therefore ,  

more r e l i a b le .  I t  is  worth noting, however, th a t  there i s  a la rger  

d ifference between males and females in the co r re la t ion  of regular  

math with the verbal scales  than the co r re la t ion  of q u an t i ta t ive  

comparison with the verbal sca les .

Correlat ions  fo r  males and females for  both years are somewhat 

lower on miscellaneous math with verbal and much lower on male and 

female-content with verbal .  This is  probably due to the lower number 

of items in these sca les .  The co r re la t ion  of female content with 

verbal in 1979 i s  p a r t i c u la r ly  low, but th i s  scale contains only one 

item.

Predicted Means, Variances, and R e l i a b i l i t i e s

The predicted means, var iances,  and r e l i a b i l t i e s  discussed 

in Section 5 of the Procedure sect ion are presented in Tables 28 

through 39 in Appendix. R e l i a b i l i t i e s  cannot be accurately 

predicted for  a l l  scales  of one item and most scales  of two 

i terns.
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These tab les  provide information on the probable performance of 

males and females on each type of math item on scales  of  15, 30, 45, 

and 60 items. Using information fromthese t ab le s ,  the in te re s ted  

reader can p red ic t  probable male and female performance on 60 item 

SAT-M t e s t s  composed of various combinations of math item types.
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CHAPTER IV 

Discussion

Consistency With L i te ra tu re

Findings from th i s  study are bas ica l ly  cons is ten t  with Donlon 

(1973) and Strassberg-Rosenberg and Donlon (1975), the two major 

s tudies  in th is  f i e ld .  Because the three s tudies  did not use the 

same methodology, i t  i s  d i f f i c u l t  to make d i r e c t  comparisons. Donlon 

(1973) looked a t  the d i f ference  between percent  of males passing a 

ce r ta in  item and percent of females passing the same item. 

Strassberg-Rosenberg and Donlon (1975) used d e l ta -p lo t s  to examine 

item-sex in te rac t ions  and noted items with strong item-sex 

in te ra c t ions .

The primary analysis  in the present  study i s  the p a r t ia l  phi 

c o e f f ic ien t .  The p a r t i a l  phi co e f f i c i e n t  represents  the co r re la t ion  

of sex with item response while con tro l l ing  for  to ta l  t e s t  score. 

Items could be biased e i t h e r  in the d i rec t ion  of males or females.

The number of items which were s ig n i f i c a n t ly  biased in each d i rec t ion  

were counted for  each scale .

Results from th i s  study are most d i r e c t ly  comparable to r e su l t s  

from Strassberg-Rosenberg and Donlon (1975) since both analyses 

compare performance of males and females on subsets of items while 

con tro l l ing  for  to ta l  t e s t  score.

Findings Consistent with L i te ra tu re

1- Males perform r e l a t i v e ly  b e t t e r  on verbal item content  which is  

t r a d i t i o n a l ly  male (Dwyer, 1978; Strassberg-Rosenberg and
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Donlon, 1974) and math item content  with real world re fe ren ts

(Strassberg-Rosenberg and Donlon, 1975).

In the present  study items were c l a s s i f i e d  as male content  i f  

they contained a male pronoun or  re fe r red  to "male" subjec t  matter.  

Some subjects  of male content items include: a mechanical b e l t ,  a 

swim meet, and a baseball  team. All items which were c l a s s i f i e d  as 

male content  could also be c l a s s i f i e d  as having a real world re fe ren t  

with the possible  exception of the following item:

Jack begins reading a t  the top of page N and f in ishes  a t  the 
bottom of page R. I f  the pages are numbered and read 
consecutively and i f  there  are no blank pages, how many pages 
has he read?"

This item was c l a s s i f i e d  male content  because i t  contained 

a male pronoun. The subjec t  content  " reading a book" is  

ne i ther  male nor female, although i t  may ac tua l ly  have a more 

female tone since reading is  a passive a c t iv i t y .  This is  the 

only item which contains a male pronoun, but no male subject 

content .  I n te re s t in g ly ,  th i s  i s  the only "male content" item on 

which females scored b e t t e r  than males.

Because a l l  the items c l a s s i f i e d  as male content  could 

also be c l a s s i f i e d  as items with real world r e fe ren ts ,  r e su l t s  

from th i s  study can be compared with Donlon (1973) and with 

Strassberg-Rosenberg and Donlon (1975), which c l a s s i f i e d  items 

in terms of real world r e fe r e n t s .  I t  should be pointed out,  

however, th a t  while a l l  the items c l a s s i f i e d  as male-content in 

th i s  study could also be c l a s s i f i e d  real world re fe re n t  items,
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the converse i s  not t rue .  There are other items having real world 

re fe ren ts  which are not c l a s s i f i e d  as male content.  These items 

re fe r  to subjects  l ik e  " buying oranges", or "buying t i c k e t s  to a 

play" or "studying e i t h e r  a r t  or science".

Findings on male content items are cons is ten t  with Donlon 

(1973) and Strassberg-Rosenberg and Donlon (1975). A much higher 

percentage of p a r t ia l  phi co e f f ic ie n t s  are s ig n i f i c a n t  in the 

d i rec t ion  of males on male-content items than on non male-content 

items in both years .  While there are no p a r t ia l  phi c o e f f ic ie n t s  in 

1978 on male content items which are s ig n i f i c a n t  in the d i rec t ion  of 

females, a higher percentage of p a r t ia l  phi co e f f ic ie n t s  on non-male 

content  items than male content  items are s ig n i f i c a n t  in the 

d i rec t ion  of  females in 1979. In addit ion more p a r t ia l  phi 

coef f icen ts  ar.e s ig n i f i c a n t  in the d i rec t ion  of males than females on 

male content  items in both years.

2- Geometry items were "biased" on the average in favor of

males (Strassberg-Rosenberg and Donlon, 1975).

This hypothesis i s  confirmed in 1979 by the p a r t i a l  phi 

c o e f f i c i e n t  c r i t e r i a ,  but not in 1978. A higher percentage of 

geometry pa r t ia l  phi co e f f ic ien t s  than non-geometry items are 

s ig n i f i c a n t  in the d i rec t ion  of males in 1979. Females, 

however, show a much d i f f e r e n t  pa t te rn  than males on th is  

c r i t e r i o n .  A lower percentage of geometry p a r t ia l  

ph i -c oe f f ic ien ts  than non-geometry are s ig n i f i c a n t  in the 

d i rec t ion  of females in both years ,  but the percentage 

d i fference between s ig n i f i c a n t  geometry and non-geometry pa r t ia l  

phi co e f f ic ien t s  i s  much g rea te r  for  females in both years than
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for  males in 1978. Moreover, more geometry p a r t ia l  phi co e f f ic ien t s  

are s ig n i f i c a n t  in the d i rec t ion  of males than females in both years .

3- Regular math items were "biased" on the average in favor of

males. (Strassberg-Rosenberg and Donlon, 1975).

A higher percentage of p a r t ia l  phi co e f f ic ie n t s  are s ig n i f i c a n t  

on regular  math than q u an t i ta t iv e  comparison items in the d i rec t ion  

of both males and females,  but the dif fe rence  between the percentage 

of s ig n i f i c a n t  p a r t ia l  phi co e f f ic ie n t s  on regular  math items minus 

the percentage of s ig n i f i c a n t  p a r t ia l  phi c o e f f ic ie n t s  on 

quan t i ta t ive  comparison items i s  ten and th i r t een  percentage points  

for  males compared to two and f ive  percentage points  for  females.

4- Algebra items were "biased" on the averaged in favor of
*

females (Strassberg-Rosenberg and Donlon, 1975).

This hypothesis is  confirmed in both years .  A higher 

proportion of s ig n i f i c a n t  p a r t ia l  phi co e f f ic ien t s  on algebra 

items than non-algebra items are in the d i rec t ion  of females in 

both years .  Furthermore, the d if ference  between percentage of 

s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien t s  in the d i rec t ion  of males 

i s  less  on algebra items than on non-algebra items in both 

years.

5- Miscellaneous math items were "biased" on the average in

favor of females (Strassberg-Rosenberg and Donlon, 1975).

A higher percentage of p a r t ia l  phi co e f f ic ien t s  on 

miscellaneous items than on remaining items are s ig n i f i c a n t  in 

the d i rec t ion  of both males and females. In both years ,  

however, the d ifference between the percentage of pa r t ia l  phi
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c o e f f ic ien t s  on miscellaneous items minus the percentage of pa r t ia l  

phi co e f f ic ien t s  for  non-mi seellaneous items which are s ig n i f i c a n t  in 

the d i rec t ion  of  females i s  grea te r  than those in the d i rec t ion  of 

males. The number of pa r t ia l  phi co e f f ic ien ts  on miscellaneous items 

which i s  s ig n i f i c a n t  in the d i rec t ion  of males is  the same as the 

number s ig n i f ic a n t  in the d i rec t ion  of females in both years .

Findings Inconsis tent  With L i te ra tu re

Findings from the present  study are not d i r e c t ly  

comparable to e a r l i e r  s tudies  because the present study used 

quan t i ta t ive  comparison items and the findings in the l i t e r a t u r e  

r e fe r  to data suff ic iency  items. Data suff ic iency  and 

quan t i ta t ive  comparison item forms have some proper t ies  in 

common which d is t inguish  both of these item forms from regular  

math. I t  i s  not c l e a r ,  however, how q u an t i ta t ive  comparison 

items and data suff ic iency  items are d i f f e ren t .

6- Females did r e l a t iv e ly  b e t t e r  on data suff ic iency items than 

regular  math items (Donlon, 1973; Strassberg-Rosenberg and 

Donlon, 1975).

This hypothesis i s  not confirmed in e i t h e r  year using 

pa r t ia l  phi co e f f i c i e n t s .  Regular math items show a higher 

percentage of pa r t ia l  phi co e f f ic ie n t s  than q u an t i ta t ive  

comparison items in the d i rec t ion  of both sexes in both years.

The actual number of s ig n i f i c a n t  pa r t ia l  phi co e f f ic ien ts  in the 

d i rec t ion  of males is  the same as in the d i rec t ion  of females in 

both years.
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7- Verbal items re l a t in g  to "things" (such as World of Pract ical

Affa irs  and Science) are more d i f f i c u l t  for  females as compared 

to verbal items r e la t in g  to "people" (such as 

Aesthetic-Philosophical  and Human Rela t ionships) ,  which tend to 

be ea s ie r  for  females. (Strassberg-Rosenberg and Donlon, 1975). 

Any conclusions about female performance on female content 

items must be very t e n ta t iv e  for  a t  l e a s t  two reasons: F i r s t ,  there

is  less  information on female performance on female-content math 

items than on male performance on male-content math items. 

Strassberg-Rosenberg and Donlon (1975) obtained mixed r e su l t s  in 

th e i r  subjec t-content  analysis  of math r e s u l t s  and could not r e a l ly  

draw a conclusion. The only evidence for  super ior  female performance 

on female-content items comes from Strassberg-Rosenberg and Donlon's 

findings  on verbal items. Secondly, the question of whether female 

subjec t  content  of math items has any influence on female performance 

on these items has not been adequately studied.  The present  study 

contains only three female-content items - two in 1978 and one in 

1979. Part of the reason is  tha t  SAT-M has very few items which can 

be c l a s s i f i e d  as female-content.  The sca rc i ty  of female-content 

items can p a r t i a l l y  be explained by the e f f o r t  to "sex neutra l ize"  

a l l  items on the SAT-M. There were s t i l l ,  however, considerably more 

items in the two t e s t  administ ra t ions studied here and in the 

Strassberg-Rosenberg and Donlon study which were considered 

male-content than female-content.  This may ind ica te  some 

inconsistency between female content and mathematical problems in the 

minds of the t e s t  cons truc tors .
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This study shows no evidence to support a hypothesis th a t  

females perform b e t t e r  than males on items with female content.

There were no s ig n i f i c a n t  p a r t ia l  phi co e f f ic ien t s  on female content 

items in the d i rec t ion  of males or females in e i t h e r  year .

Major Findings

The s t ronges t  finding on math item types was a c lea r  male 

super io r i ty  on male-content i tems. Other important findings 

were male super io r i ty  on regular  math and geometry items and 

female su pe r io r i ty  on miscellaneous and algebra items.

Male Content

Since there are s t i l l  more male content  items than female 

content items, fu r th e r  e f fo r t s  should be made to 

"sex-neutral ize"  the content  of the SAT-M. I t  is  not c lea r  a t  

th i s  point whether th i s  means including more female-content 

items or making a l l  items more sex neu tra l .

Geometry

This hypothesis was only p a r t i a l l y  confirmed in 1978 

because males did not perform b e t t e r  on geometry items than 

other  items. This finding i s  surpr is ing  and may p a r t i a l l y  be 

explained by the f a c t  th a t  geometry items were more d i f f i c u l t  

than other items.

On balance, however, the hypothesis was confirmed, ra i s ing  

an in te re s t in g  issue.  The present  sample was se lected so tha t  

there was minimal d if ference  in male and female to ta l  SAT-M
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score. Furthermore, in both years  there  was very l i t t l e  d ifference 

in the co r re la t ion  between grades in math and SAT-M score fo r  males 

and females ( 1978 - r  = .49 males, r  = .49 females; 1979 - r  = .51 

males, r  = .47 females).  These co r re la t io n s  indica te  concurrent 

va l ida t ion  fo r  males' and females'  overal l  math performance on a 

sample which was se lec ted  to minimize performance differences  between 

males and females. With th i s  in mind, the glar ing inequal i ty  of  male 

and female performance on geometry items suggests a source of bias 

agains t  females. Geometry i s ,  however, an important par t  of 

mathematics, and one which should be measured by the SAT-M. A b e t te r  

way to deal with geometry items might be to include them in a sect ion 

which i s  separate from the r e s t  of the SAT-M in much the 'same way as 

the wri ting  sample was once separated from the SAT-V. In th i s  way, 

the SAT-M would not contain a scale which was c l e a r ly  biased against  

females,  but geometry ap t i tude  would s t i l l  be measured.

Miscellaneous Items

While females did perform r e l a t iv e ly  b e t t e r  on 

miscellaneous items than other  items, female performance on 

miscellaneous items i s  not unusually strong.  The influence of 

item d i f f i c u l t y  on female miscellaneous items has been noted 

e a r l i e r .  Female performance on miscellaneous items in th is  

study i s  probably also d i s to r te d  by the f a c t  th a t  three of the 

fourteen miscellaneous items are male-content items while none 

are female-content i tems. The three male-content items are 

three of four items on which males scored highest r e l a t iv e  to
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females. The male content  of  these items makes the findings on the 

miscellaneous item type d i f f i c u l t  to in te rp r e t .  The strong showing 

of males on other  male-content items ind ica tes  t h a t  previous findings 

of r e l a t iv e  female su p e r io r i ty  on miscellaneous items might have been 

supported more s trongly i f  the items in these p a r t i c u la r  t e s t s  had 

been more sex n e u t r a l .

Three of the four items most biased toward females were most 

l ike  algebra and the remaining item was most l ike  a r i thmetic .  

Otherwise, these items had no d isce rn ib le  proper t ies  in common.

Regular Math and Algebra Items

Other important findings are the strong showing of males 

on regular  math items r e l a t i v e  to q u a n t i t a t iv e  comparison items 

and of females on algebra items r e l a t i v e  to o ther  items.

Female-Content Items

I t  is  in t e re s t in g  to specula te as to why females did not 

seem to perform any b e t t e r  on female content  items than on any 

other type of items. One reason th a t  i t  i s  hard to draw any 

conclusion is  th a t  there  are only th ree female content  items in 

the two t e s t s  combined. Another reason i s  th a t  a l l  the female 

content items came a t  the end of the t e s t  - -  the 53rd and 57th 

items in 1978, and the 51st in 1979. In two of the three cases 

more females did not reach the item than males, although on the 

th i rd  case, more males than females did not reach the item.

Why would male content  items f a c i l i t a t e  male performance
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while female content  items do not f a c i l i t a t e  female performance? 

Further research i s  necessary to answer th i s  question,  but the 

so c ia l iza t io n  l i t e r a t u r e  r a i se s  some hypotheses. I f  math is 

considered a male domain, females may experience a form of "cognit ive 

dissonance" which in te r f e r e s  with problem-solving a b i l i t i e s  when they 

approach a math problem with a female agent. I f  females are indeed 

discouraged from taking mathematics by counselors and peers,  and 

ignored, r e l a t iv e  to males, by math teachers ,  i t  i s  reasonable to 

think th a t  a t  some lev e l ,  females would question the appearance of a 

female or female content in a math problem.

I t  is  a lso  in t e re s t in g  th a t  males did not perform s ig n i f i c a n t ly  

b e t te r  than females on female content  items. Since males di-d perform 

s ig n i f i c a n t ly  b e t t e r  on many of the sca les ,  the data suggests tha t  

female content does not help females, but may hinder males.

Relationship of Years of Math to Sex Differences in Math 

Performance

The most s t r ik in g  finding in th i s  study is  th a t  a b i l i t y  

levels  moderate the re la t io n sh ip  of years of math to math 

performance. Most s tud ies  in the area of sex differences  in 

mathematics have not contro l led  for  years of math t ra in ing .  The 

major exception is  the Benbow and Stanley study of seventh and 

eighth grade males and females with the same amount of formal 

t ra in ing  in mathematics. Benbow and Stanley found male 

performance was c lea r ly  superior to female performance. They 

concluded th a t  t h e i r  r e s u l t s  ruled out the hypothesis t h a t  male
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super io r i ty  in math was the r e s u l t  of males taking more math.

The present study helps to explain Benbow and S tanley 's  

r e s u l t s .  Benbow and Stanley used only high a b i l i t y  males and females 

and found tremendous d i f ferences .  The present study indica tes  th a t  

the g r e a te s t  d i fferences  between males and females e x i s t  a t  the 

highest  a b i l i t y  level when years  of math are contro l led .

This f inding holds even when the d if fe rences  between males and 

females in the present sample are considered. The actual d if ferences  

between males and females in the high score range are highly 

s ig n i f ic a n t  in both years (p<.0001 in 1978 and 1979). When years  of 

math is  con tro l led ,  males and females show the g r e a te s t  d i fference on 

algebra,  geometry, and regular  math in both years .  The substant ia l  

difference in algebra i s  surpr is ing .  Sex differences  in the low and

middle score range, however, are not very g rea t ,  and, as indicated 

in the in the table  of adjusted means, are in the d i rec t ion  of 

females.

In 1978 males and females performed s ig n i f i c a n t ly  d i f f e r e n t  in 

the low score group (p<.03) and in the middle score group (p<.01).

In the or ig inal  sample, then, there was ac tua l ly  less  difference 

between males and females in the middle score range than the lower 

score range. When years of math i s  con tro l led ,  the d ifferences  on 

a l l  the scales  (except miscellaneous) are grea te r  in the lower score 

range than the middle score range. In both the lower and middle 

score range female miscellaneous math adjusted mean is  higher than 

th a t  of males.
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In 1979 d i fferences  between males and females in the or ig inal  

sample are s l i g h t ly  le s s  than in 1978 (200-399 p<.08; 400-599 p<. 1). 

Without con tro l l ing  fo r  years  of math, d i fferences  between males and 

females are s l i g h t ly  g rea te r  in the lower range than in the middle 

range in 1979. When years  of math is  contro lled ,  males perform 

s ig n i f i c a n t ly  b e t t e r  in geometry (p<.03) and much b e t t e r  in regular  

math (p<.18).  The surpr is ing  finding in 1979 is  th a t ,  when years  of 

math i s  con tro l led ,  females seem to perform s l i g h t ly  b e t t e r  in 

geometry and regular  math in the lower score range. The adjusted 

mean for  males in geometry is  4.48 and for  females i s  4.49, while the 

adjusted means for  males in regular  math is  10.96 and for  females is 

11.07.

Results from th i s  study, then, lead to a d i f f e r e n t  conclusion 

than th a t  drawn by Benbow and Stanley. Benbow and Stanley conclude 

th a t  there  are substant ia l  sex d ifferences  in math performance when 

number of math courses i s  con tro l led .  Results from th i s  study 

indicate  only t h a t  there  are substant ia l  sex differences  in math 

performance for  high a b i l i t y  groups when number of math courses is  

contro l led .  Even when sex d ifferences  in the or ig inal  sample are 

taken in to  account, males perform s u b s tan t ia l ly  b e t t e r  than females 

with the same math t ra in ing  only in the high a b i l i t y  group.

Adjusted means are reported in Table 20. Even when means are 

adjusted for  years of math, males outperform females in 1978 on a l l  

but two sca les .  The two exceptions in 1978 are miscellaneous math for  

the 200 - 399 range and female content  for  the 400 - 599 range.
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Female adjusted means were equal to or higher than male 

adjusted means in e ig h t  of the 24 c e l l s  in 1979. All of these 

d ifferences  are very small and none is  s ig n i f i c a n t .  Female means for  

algebra , geometry, ar i thm et ic ,  and regular  math in the 200-399 range 

and for  algebra,  miscellaneous math and female content  in the 400-599 

score range were s l i g h t l y  higher for  males than females. Male and 

female q u an t i ta t iv e  comparison means in the 400-599 range were equal.

When in te rp re t in g  these r e s u l t s ,  i t  i s  important to remember 

th a t  a large number of  students in the sample did not answer the SDQ

item which asks how many years of math they took. 511 males and 412

females in 1978 and 501 males and 387 females in 1979 did not 

answer. Approximately one th i rd  of both sexes did not report  years 

of math in both years .  These subjects  could not be included in the

covariance analysis  discussed in th i s  section.

I t  i s  important to note one aspect of the sample who did answer 

SDQ7. In most cases the female mean for  years of math is  s l i g h t ly  

higher than the male mean. Since i t  was possible to answer th i s  

question by responding "did not take Math", i t  cannot be assumed th a t  

those who did not answer SDQ7 did not take math. The data suggest 

th a t  e i th e r  more males with higher scores per each year of math did 

not repor t  scores,  or tha t  females ac tua l ly  score s l i g h t ly  b e t te r  

than males with the same amount of math t ra in ing .  I t  i s  impossible 

to accurately  i n t e rp r e t  Table 20 and i t s  implication for  the data on 

years of math t ra in ing  without the data for  those who did not answer 

th is  item. I t  would c l e a r ly  be des irab le  in fu r th e r  research to have 

information on years of  math taken for  each person in the sample.
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Taking into account the possib le  sample bias among those who 

reported years of math taken, a number of the female adjusted means 

are higher than the male adjusted means in the low and middle a b i l i t y  

groups. This data suggests t h a t  equating for  years of math may be a 

major f ac to r  in e l iminating sex differences  in performance in the low 

and middle a b i l i t y  ranges.

The only remaining question to be asked i s  whether number of 

math courses taken can be automatical ly  equated with math 

background. Casserly (1983) has noted th a t  females,  espec ia l ly  those 

from lower socioeconomic c la s se s ,  tend to take business math courses 

such as accounting and bookkeeping more frequently  than males. I t  i s  

possib le ,  then, th a t  males and females are report ing q u a l i t a t iv e ly  

d i f f e r e n t  t ra in ing  when they repor t  equal number of years  of math, 

with females ac tua l ly  report ing a lower level of t ra in ing .

Fina l ly ,  there are many reasons why we would expect males to 

p a r t i c ip a te  more e f f e c t iv e ly  in academic a c t i v i t i e s ,  p a r t i c u la r ly  in 

mathematics. As pointed out in the introductory sect ion of  th is  

paper: 1 ) females receive less  p ra ise  for  co r rec t  answers in math

than males; 2) males are praised for  p a r t ic ip a t io n  in academic 

a c t i v i t i e s  more frequent ly  than females; and 3) teachers 

sex-s tereotype academic f i e ld s  making more academic contacts  with 

females in reading and with males in math.

Another f ac to r  might be d i f f e r e n t  ou t -o f -c lass  experiences 

which influence "baseline" a b i l i t y  of males and females by the time 

they begin high school math courses.  These ou t -o f -c lass  experiences 

include taking mechanical items apar t ,  p a r t ic ip a t in g  in
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strategy-memory game playing and playing geometrical or trigonometric 

sports  ( s a i l in g ,  b i l l i a r d s ,  e tc . )*

While th is  study shows large d if ferences  between males and 

females in the high a b i l i t y  groups, i t  i s  important to note tha t  

there  are r e l a t iv e ly  few students  of e i t h e r  sex in the high a b i l i t y  

groups. Only 13% of the 1978 students  and 11% of the 1979 students 

f a l l  in to  these groups. Except for  geometry, almost a l l  of the scale 

differences  between males and females are nons ignif icant  in the lower 

and middle a b i l i t y  groups which include the majority of the 

population.

This study ind ica tes  t h a t  the much publ ic ized super io r i ty  of 

males in mathematics appl ies  to the r e l a t i v e ly  small percentage of 

males in the high a b i l i t y  group. I t  i s  important to note t h a t  th is  

group i s  probably encouraged more in mathematics than high a b i l i t y  

females or e i t h e r  males or females in any of the other  a b i l i t y  

groups.
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Algebra

Regular Math 8

Quanti ta tive 
Compari son 6

Algebra

Regular Math 0

Quanti ta tive 
Compari son 0

Algebra

Regular Math 2

Quanti ta tive 
Comparison 0

TABLE 1*

1978 Subscales 

Sex Neutral 

Geometry Ari thmeti c

11 13

Male Content 

Geometry Ari thmeti c

1 0

Mi seellaneous 

3

1

Mi seellaneous 

2

Female Content 

Geometry Arithmetic Miscellaneous

0 0 0

Items to ta l  to 59 instead of 60 because one item was not used in 
th i s  administrat ion
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Regular Math

Quanti ta tive  
Compari son

Algebra

9

TABLE 2 

1979 Subscales 

Sex Neutral 

Geometry Ari thmeti c

11 10

Mi seellaneous 

5

Regular Math

Quanti ta tive
Comparison

Male Content 

Algebra Geometry Arithmetic

2 0 2

Mi seellaneous 

1

Regular Math

Quanti ta tive  
Compari son

Female Content 

Algebra Geometry Arithmetic

0 0 0

0 0 1

Mi seellaneous 

0
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TABLE 3

Male and Female Content Items - 1978

Male-Content

3. A farmer has completed fencing a l l  but one s ide  of  a square f i e ld .
I f  he has already used 3x meters of fencing, how many meters wil l  he 
need for  the l a s t  s ide.

14. Tri-School Event

Event I Event II Event I I I

F i r s t  Place 
(5 points) C A

Second Place 
(3 points) A

Third Place 
(1 point) B .

In a three school meet, schools A, B, and C each entered one team for  
each of 3 events.  I f  the score card above is  completed and shows no t i e s  
in any event,  what is  the g r e a te s t  possible  number of points  by which B's 
to ta l  score could exceed A's to ta l  score?

21. Five contes tants  competed for  two days in a sports  event in which 
there were no t i e s  in standing . At the end of each day, the scores 
were recorded. Which of the following could NOT be the to ta l  number 
of contes tants  whose standings changed on the second day?

Female-Content

53. A kindergarten c la s s  wants to buy a $77 t ropica l  t r e e  for  the school.  
I f  the teacher agrees to pay twice as much as the c la s s ,  and the 
administrat ion promises to pay 4 times as much as the c la s s ,  how much 
should the teacher pay?

57. S tar t ing  a t  A, J u l i a  t raveled 2/5 of the dis tance from A to B by bus, 
then traveled 15 miles by car ,  and then walked 3 miles to reach B.
For what f rac t iona l  par t  of her t r i p  from A to B was J u l i a  t ravel ing  
by bus or car?
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TABLE 4

Male And Female Items - 1979

Male Content

17. Jack begins reading a t  the top of page N and f in ishes  a t  the bottom
of page R. I f  the pages are numbered and read consecutively and i f
there are no blank pages, how many pages has he read?

18. Out of a to ta l  of  154 games played, a ball team won 54 more games
than i t  l o s t .  I f  there were no t i e s ,  how many games did they win?

28. In the f igure  above, a b e l t  which runs over five wheels moves in the 
d i rec t ion  of the arrows. How many of the wheels are turning 
clockwise?

Quanti ta t ive Comparison (asks student to determine which quanti ty  is 
larger)

40. The number of a r t i c l e s  X 
can producer per hour i f  
he produces a t  the r a te  of 
25 a r t i c l e s  in 15 minutes

The number of a r t i c l e s  Y 
can producer per hour i f  he 
produces a t  the r a te  of 20 
a r t i c l e s  in 12 minutes.

57.

60.

A person is  paid time and a ha lf  for  a l l  hours worked in excess of 
7.5 hours per day. I f  the person works 10 hours in one day, by what 
percent are his regular  wages for  the day increased?

In the highway system i l l u s t r a t e d  above, one-tenth of the 
cars from highway H turn into M; the r e s t  continue on N. 
of the eastbound cars  on K come from P; the r e s t ,  from M. 
t r a f f i c  on a l l  highways in is  the d i rec t ion  of the arrows, 
the r a t io  of the t r a f f i c  on H to th a t  on R.

eastbound 
One f i f t h  

I f  the 
what is
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TABLE 4 (continued)

Female - Content

Quanti ta tive Comparison (asks student  to determine which quanti ty  is  
larger)

51. Beef Prices

Brand Price Per Pound

X
Y

Average pr ice  per pound of
2 pounds of brand X beef and
3 pounds of brand Y beef

$1.40
$1.20

Average pr ice  per pound of 2 
pounds of brand X beef and 1 
pound of  brand Y beef
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TABLE 5

1978 Miscellaneous Math

18 6

f
12 i r  .

.  i r  .
i r

f
. f

i r
3  i r  

i r

3 0 .

45 .

In the f igure  above, each dot represents  a missing number. 
The product of numbers in any row or column inside the 
square must be equal to the number in the corresponding 
pos i t ion outside the square. I f  the tab le  i s  completed, 
which number would go below?

In a three-school meet, Schools A, B, and C, each entered 
one team for  each of 3 events .  I f  the score care above is  
completed and shows no t i e s  in any event,  what is  the 
g r e a te s t  possible  number of points  by which B's to ta l  score 
could exceed A's to ta l  score?

Five contes tants  competed for  two days in a sports  event in 
which there  were no t i e s  in standings . At the end of  each 
day, the standings were recorded. Which of the follwoing 
could NOT be the to ta l  number of contes tants  whose 
standings changed on the second day.

I f  7! means 7 6 5 4 3 2 1 
7!e means 6 4 2 

and 7!0 means 7 5 3 1 
which of the following i s  true?

Quanti ta t ive Comparison - asks which of the two q u an t i t ie s  
is  grea te r :

I f  m (1/n) = 1, which of the following i s  NOT necessar i ly  
true?

F i r s t  Place (5 points)  
Second Place (3 points)  
Third Place (1 point)

14.
Event I

C
A
B

Tri-School Meet 
; I Event II  Event I I I  

A

(n - 4) 2 for  a l l  pos i t ive  in tegers  n
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1979 Miscellaneous Math

y 'V V 'V "
15. I f  the pattern  of the f i r s t  5 arrows above continues to the

r ig h t ,  the 107th arrow would be in which of the following d irec t ions?

If  S is  the sum of the remainders when each number in the l i s t  
i s  divided by 6, what is  the remainder when S is  divided by 6?

For questions 54 and 55 re fe r  to the following d e f in i t io n :  For

55. I f  pqrs = 0, which of the following i s ( a re )  necessar i ly  true?

37. In a ce r ta in  c l a s s ,  every s tudent  s tudies  a r t  or science of both; 
12 study only a r t ,  10 study only science and X study both.

Number of students in the c lass  Number of students in the c lass
who study a r t  but not science who study science but not a r t

49. In a game a f a i r  coin is  to be tossed 10 times and the score
will be the number of heads obtained

24. AB In the correc t  addit ion problem shown, A, B, C, and D
CD represent  nonzero d i g i t s .  What is  the value of C?

In the f igure  shown, a b e l t  which runs 
over f ive  wheels moves in the d i rec t ion  
of the arrows. How many of the wheels 
turn clockwise?

a l l  real numbers p and q, where q 0

Quant itat ive Comparison - asks student to determine which
of two q u an t i t ie s  is  larger

The chances of a score 
of exactly seven

The chances of a score 
of exactly three
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TABLE 7

Means and Standard Deviations of  Males and Females on Subscales
1978 SAT-M

Males Females Significance

Regular Math/Sex Neutral

Algebra 
(n - 8) 4.16 (s=2.00) 4.06 (s = l .97) .17

Geometry
(n = 11) 4.79 (s=2.40) 4.49 (s=2.29) .0004

Arithmetic 
(n = 13) 7.04 (s=2.89) 6.83 (s=2.90) .05

Miscellaneous 
(n = 3) 1.65 (s = l .09) 1.76 (s = l .03) .0036

Quanti ta t ive Comparison/Sex Neutral

Algebra 
(n = 6) 3.93 (s = l .67) 3.30 (s = l .70) .12

Geometry 
(n = 6) ’ 3.15 (s = l .60) 2.94 (s=1.60) .0005

Arithmetic 
(n = 6) 3.51 ( s = l .40) 3.42 ( s = l -34) .097

Mi seellaneous 
(n = 1) .41 ( s= .49) .41 (s= .49) .77

Regular Math/Male Content

Geometry
(n = 1) .81 (s= .39) .80 (s= .40) .31

Miscellaneous 
(n = 2) .98 (s= .39) .85 (s= .73) .00001

Regular Math/Female Content

Algebra 
(n = 2) .85 (s= .76) .80 (s= .73) .07
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TABLE 8

Means and Standard Deviations of  Males and Females on Subscales
1979 SAT-M

Males Females Significance

Regular Math/Sex Neutral

Algebra 
(n = 9) 5.18 (s=2.36) 5.16 (s=2.26) .81

Geometry 
(n = U ) 4.86 (s=2.50) 4.59 (s=2.32) .002

Arithmetic 
(n = 10) 6.15 (s=2.45) 6.04 ( s=2.45) .24

Miscellaneous 
(n = 5) 2.28 (s=1.41) 1.36 ( s = l .36) .44

Quanti ta t ive Comparison/Sex Neutral

Algebra 
(n = 5)- 2.99 (s=1.50) 2.92 (s = l .48) .22

Geometry 
(n = 6) 3.65 ( s = l .70) 3.57 ( s = l .48) .22

Arithmetic 
(n = 5) 3.26 (s=1.30) 3.23 ( s = l .36) .41

Miscellaneous 
(n = 2) 1.08 (s= .73) 1.08 (s= .71) .76

Regular Math/Math Content

Algebra 
(n = 2) .62 (s= .62) .51 ( s= .56) .0000

Arithmetic 
(n = 2) .56 (s= .65) .57 ( s= .64) .57

Mi seellaneous 
(n = 1) .88 ( s= .32) .83 (s= .37) .00001

Quanti ta t ive Comparison/Male Content

Algebra 
(n = 1) .64 ( s= .48) .63 (s= .48) .70

Quanti ta t ive Comparison/Female Content

Arithmetic 
(n = 1) .41 (s= .49) .38 s = .49) .13
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TABLE 9

MEANS AND STANDARD DEVIATIONS OF COMBINED 1978 SCALES

Males Females Significance

Algebra 
n = 16 8.4 ( s=3.87) 8.15 </> It C

O • 00 ro .10

Geometry 
n = 18 8.75 (s=3.49) 8.23 (s=3 . 76) .001

Arithmetic 
n = 19 10.55 (s=3.9) 10.25 (s=3.89) .05

Miscellaneous 
n = 6 3.03 (s=1.82) 3.02 (s=1.71) .70

Regular Math 
n = 40 20.28 (s=8.6) 19.58 (s=8.3) .05

Quant i tat ive Comparisons 
n = 20 10.46 (s=4.18) 10.08 (s=4.19) .05

Male Content 
n = 3 1.79 (s= .92) 1.64 (s=.92) .001

Female Content 
n = 2 .84 (s= .75) .70 (s= .73) .10
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TABLE 10

MEANS AND STANDARD DEVIATIONS OF 

COMBINED 1979 SCALES

Males Females Significance

Algebra
(n = 17) 9.43 (s = 4.17) 9.23 (s = 4.04) .08

Geometry
(n = 17) 8.51 (s = 3.89) 8.16 (s = 3.73) .01

Arithmetic
(n = 18) 10.38 (s = 4.05) 10.23 (s = 4.06) .28

Miscellaneous
(n = 8) 4.25 (s = 1.95) 4.15 (s = 1.90) .17

Regular Math
(n = 40) 20.54 (s = 8.47) 19.96 (s = 8.07) .05

Quanti ta t ive Comparisons 
(n = 20) 12.04 (s = 4.90) 11.81 (s = 4.91) .20

Male Content
(n = 4) 2.70 (s = 1.41) 2.54 (s = 1.38) .002

Female Content
(n = 1) .41 (s = .49) .38 (s = .49) .13
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n* 15 n 

Regular Math/ Sex Neutral

TABLE 11 

SUBSCALE RELIABILITIES 

1978
Male Female Male

15 n 15

Algebra 
n = 8

Geometry 
n = 11

Arithmetic 
n = 13

.71

.69

.75

.82 .70

.75 .66

.77 .76

.80

.73

.78

Miscellaneous 
n = 3 .52 .84 .56 .86

Quanti ta t ive Comparison/Sex Neutral

Algebra 
n = 6

Geometry 
n = 6

Arithmetic 
n •= 6

.60

.60

.83

.79

.62

.61

.51 .76 .47

.85

.80

.69

Miscellaneous** 
n = 1

Regular Math/Male Content

Arithmetic

Algebra

Miscellaneous
n=2 .37 .82 .30

Regular Math/Female Content

.76

Algebra
n=2 .43 .84 .40 .83

1979
Female 

n ' 15

n=9 .75

n=ll .74 

n=10 .60

n=5

n=6

.64

.68

n=5 .55

n=2 .31

n=2 .21 

n=2 .25

.83 .73

.79 .70

.82 .57

n=5 .60 .82 .57

.84 .63

.84 .70

.79 .56 

.77 .27

.68

.71

.23

.05

.82

.76

.80

.80

.84

.85

.79

.74

.68

.28

* Columns labeled "n" show r e l i a b i l i t i e s  for  number of items in 
scale .  Columns labeled 15 show r e l i a b i l i t i e s  adjusted for  15 
item scales  using Spearman-Brown formula.

** Subscales with one item are not included.
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14

20

4

17

46

44

23

56

21

25

27

6

TABLE 12

SIGNIFICANT PARTIAL PHI COEFFICIENTS

1978

Male Female

X C l a s s i f . A Item # C la s s i f . A
.111 Geom QC 15.9 30 .1 Misc RM 11.9

.073 Misc RM 11.2 
Male Content

31 .071 Ari th  RM 10.1

.072 Alg RM 17.5 47 .07 Alg QC 14.1

.067 Ari th  RM 8.2 8 .069 Misc RM :.9.7

.062 Geom RM 14.8 9 .067 Alg RM 10.6

.060 Geom QC 13.9 60 .043 Ari th  RM 17.4

.044 Alg QC 12.9 1 .041 Alg RM 6.8

.041 Ari th  RM 17.8 51 .037 Geom QC 16.8

.040 Alg RM 15.6 42 .031 Alg QC - 11.8

.039 Misc RM 16.2 
Male Content

13 .031 Ari th  RM 11.8

.034 Alg RM 20.4

.033 Ari th  RM 9.1

.032 Ari th  RM 8.9
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TABLE 13

SIGNIFICANT PARTIAL PHI COEFFICIENTS

1979
Male Female

Item # 0 C la s s i f . A Item # 0 C la s s i f . A
21 .089 Geom RM 16.2 17 .080 Ari th  RM 13.3

Male Content
60 .080 Alg RM 7.1

Male Content 54 .070 Misc RM 12.6

23 .080 Geom RM 17.1 10 .069 Alg RM 10.4

18 .077 Alg RM 13.1 47 .068 Arith  QC 13.4
Male Content

28 .068 Misc RM 7.9 12 .050 Alg RM 11.7
Male Content

46 .065 Geom QC 13.1 45 .044 Geom QC 12.3

24 .060 Misc RM 19.0 7 .043 Alg RM 9.3

57 .060 Ari th  RM 17.2 37 .036 Misc QC 9.7

32 .057 Alg RM 12.1 26 .035 Ari th  RM 7.8

36 .053 Ari th  QC 9.9 4 .035 Alg RM 8.3

14 .046 Ari th  RM 11.8

25 .044 Geom RM 17.5

31 .040 Ari th  RM 12.0

33 .033 Arith  QC 6.6



TABLE 14

SIGNIFICANT PARTIAL PHI COEFFICIENTS 

BY SCALE 

MALES - 1978

SCALE NON- SCALE

Number % of 
Scale

Number % of 
Non-Scale

Algebra 4 25% Non-Algebra 9 20%

Geometry 3 17% Non-Geometry 10 24%

Arithmetic 4 21% Non-Arithmetic 9 23%

Mi seellaneous 2 33% Non-Mi seellaneous 11 20%

Regular Math 10 25% Non-Regular Math -3 15% 
(Quanti ta tive Comparison)

Quanti ta t ive 
Compari son 3 15%

Non-Quantitative 
Comparison 
(Regular Math)

10 25%

Male Content 2 67% Non-Male Content 11 20%

Female Content 0 0 Non-Female 13 23%
Content

N on-sca le  means a l l  item s rem ain ing  on t e s t  which a re  n o t in c lu d ed  in
s c a le  in d ic a te d  in  p rev io u s  column



90

TABLE 15

SIGNIFICANT PARTIAL PHI COEFFICIENTS 

BY SCALE

FEMALES - 1978

SCALE N0N- SCALE

Number % of 
Scale

Number % 0 
Non-Sc

Algebra 4 25% Non-Algebra 6 13%

Geometry 1 5% Non-Geometry 9 21%

Arithmetic 3 15% Non-Arithmetic 7 18%

Mi seellaneous 2 33% Non-Mi seellaneous 8 15%

Regular Math 7 17% Non-Regular Math 3 15% 
(Quanti ta tive Comparison)

Quanti ta tive
Comparison 3 15%

Non-Quantitative 
Comparison 
(Regular Math)

7 17%

Male Content 0 Non-Male Content 10 18%

Female Content 0 0 Non-Female 10 18%
Content

N on-scale  means a l l  item s rem ain ing  on t e s t  which a re  not in c lu d ed  in
s c a le  in d ic a te d  in  p rev io u s  column
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TABLE 16

SIGNIFICANT PARTIAL PHI COEFFICIENTS 

BY SCALE 

MALES -  1979

SCALE

Number 2 of 
Scale

NON-SCALE 

Number 2 of 
Non-Scale

A1gebra 3 182 Non-Algebra 11 262

Geometry 4 242 Non-Geometry 10 222

Arithmetic 5 282 Non-Arithmetic 9 212

Miscellaneous 2 252 Non-Mi seellaneous 12 232

Regular Math 11 282 Non-Regular Math 3 
(Quanti ta tive Comparison)

152

Quantitat ive 
Compari son 3 152

Non-Quantitative
Comparison 11 282

Male Content 4 672 Non-Male Content 11 192

Female Content 0 0 Non-Female 14 242
Content

N on-scale  means a l l  item s rem ain ing  on te s t  which a re  no t in c lu d ed  in
s c a le  in d ic a te d  in  p rev io u s  column
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TABLE 17

SIGNIFICANT PARTIAL PHI COEFFICIENTS

BY SCALE

FEMALES - 1979

SCALE NON- SCALE

Number % of 
Scale

Number
I

A1 gebra 4 24% Non-Algebra 7

Geometry 1 6 % Non-Geometry 10

Arithmetic 4 22% Non-Arithmetic 7

Mi seellaneous 2 25% Non-Mi seellaneous 9

Regular Math • 8 . 20% Non-Regular Math 3 
(Quanti ta tive Comparison

Quanti ta tive
Comparison 3 15%

Non-Quantitative 
Comparison 

(Regular Math)
8

Male Content 1 17% Non-Male Content 10

Female Content 0 0 Non-Female 11

% of 
jn-Scal

16%

23%

17%

17%

15%

20%

19%

19%
Content

N on-scale  means a l l  item s rem ain ing  on t e s t  which a re  no t in c lu d ed  in
s c a le  in d ic a te d  in  p rev io u s  column



TABLE 18 

SUMMARY OF RESULTS 

HYPOTHESES 1 - 7

Hypotheses
S i g n i f i c a n t  

P a r t i a l  
Phi C o e f f ic ie n t s

1. Male Content
1978
1979

2. Geometry
1978
1979

3. Regular Math J
1978
1979

Confirmed 
Confi rmed

P a r t i a l l y  Confirmed 
Confirmed

Confirmed
Confirmed

4. Algebra
1978
1979

Confirmed
Confirmed

5. Miscel laneous
1978
1979

Confirmed
Confirmed

6. Q u an t i t a t iv e  Comparison
1978
1979

Not Confirmed 
Not Confirmed

7. Female Content*
1978
1979

Not Confirmed 
Not Confirmed

Female Content sca le  has too few items to  draw conc lus ions .
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TABLE 19 

MEANS OF SELECTED SAMPLE OF 

MALES AND FEMALES BY SDQ7*

1978 1979

Years Mai es Females Males Females
o f

Math
X n X n X n X n

1 341 26 330 37 338 20 341 42

2 383 130 378 192 366 121 368 162

3 434 232 438 317 422 213 444 303

4 514 436 520 374 516 462 519 430

5 582 120 585 103 569 124 577 90

Did Not 
Take
Math 403 46 392 65 430 59 357 86

No
Answer

489 511 507 412 507 501 507 387

*Means a re  f o r  sample of 3,000 (1,500 males and 1,500 females) 
from 1978 and 1979 a d m in i s t r a t io n .  Within each sample of  3 ,000,  1,000 
candidates  (500 males and 500, females) were se le c ted  with SAT-M 
scores  of  200-399; 1,000 candida tes  (500 males and 500 females) 
were s e lec ted  with SAT-M scores of  400-599 and 1,000 candida tes  (500 
males and 500 females) were s 'elected with SAT-M scores  of  600 - 800.
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TABLE 20.

SIGNIFICANCE OF COVARIANCE " F" TEST FOR SEX 

CONTROLLING FOR YEARS OF MATH

1978 200 - 399 400 - 599

Scaled Math .025 .37

Algebra .10 .67

Geometry .0006 .026

Arithmetic  .056 .37

Miscel laneous .48 .41

Q u an t i t a t iv e  Comparison .002 .03

Regular Math .04 .67

Male Content .002 .11

Female Content .009 .62

1979

Scaled Math .77 .91

Algebra .89 .92

Geometry .93 .03

Ari thmet ic .84 .77

Miscellaneous .13 .90

Q u an t i t a t iv e  Comparison .28 1.00

Regular Math .66 .18

Male Content .07 .09

Female Content .63 .84

600 - 800 

.0001 

.02 

.0001 

.002 

.18 

.04 

.0001 

.03 

.04

.001

.0001

.02

.53

.02

.03

.001

.035

.11



TABLE 21A 

1978

ADJUSTED MEANS OF COVARIANCE

FOR SEX CONTROLLING FOR YEARSI OF MATH

200-399 400- 599 600-800

Males Females Males Females Mai es Females

Scaled Math 325.10 317.42 485.54 • 481.79 654.52 639.30

Algebra 4.31 4.08 8.21t 8.14 12.56 12.27

Geometry 4.86 4.37 8]53 8.16 '12.85 12.13

Arithmetic 6.36 6.05 10.58 10.45 14.66 14.21

Miscellaneous 1.32 1.38 2.90 2.98 4.83 4.72

Regular Math 10.73 10.21 19.99 19.87 29.89 28.63

Quanti tative
Comparison 6.13 5.67 10.24 9.87 15.00 14.70

Male Content 1.03 .86 1.82 1.73 2.48 2.37

Female Content .03 .02 .77 .79 1.48 1.38



TABLE 21B 

1979

ADJUSTED MEANS OF COVARIANCE

FOR SEX CONTROLLING FOR YEARS. OF MATH

200-399 400- 599 600-800

Males Females Males Females Males Female:

Scaled Math 326.00 325.02 484.92 484.45 644.18 634.38

Algebra 4.66 4.68 9.62 9.63 13.74 13.28

Geometry 4.48 4.49 8.17 7.82 12.60 12.24

Arithmetic 5.73 5.76 10.45 10.40 14.62 14.54

Miscellaneous 2.57 2.44 3.92 3.93 6.25 6.05

Regular Math 10.96 11.07 20.12 19.75 29.90 29.08

Quanti tative
Comparison 6.49 6.31 12.03 12.03 17.32 17.32

Male Content 1.45 1.33 2.63 2.49 3.94 3.79

Female Content .11 .10 .33 .34 .78 .72



TABLE 22

CORRELATION OF HIGH SCHOOL GRADES WITH 

SAT-M AND SCALE SCORES

,1978 197.9

Male

SAT-M .49

Algebra .45

Geometry .44

Arithmetic .49

Miscellaneous .45

Regular-Math .49

Quanti t a t iv e
Comparison .45

Male Content .26

Female Content .31

Female Male Female

.49 .51 .47

.45 .49 .43

.43 .47 .44

.48 .47 .44

.38 .44 .39

.48 .50 .44

.45 .50 .45

.32 .40 .36

.30 .39 .27



TABLE 23

CORRELATIONS OF SUBSCALES WITH SAT-M 

1978 1979

Male Female Male Female

Regular Math/Sex Neutral

Algebra n=8 .85 .82 n=9 .85 .84

Geometry n=ll .80 .79 n=ll .76 .71

Arithmetic n=13 .87 .85 n=10 .85 .84

Miscellaneous n=3 .73 .70 n=5 .74 .73

Quanti ta tive  Comparison/Sex Neutral

Algebra n=6 .76 .77 n=5 .77 .78

Geometry n=6 .77 .78 n=6 .82 .82

Arithmetic n=6 .70 .70 n=5 .73 • .73

Miscellaneous n=l .51 .45 n=2 .56 .54

Regular Math/Male Content

Arithmetic n=2 .52 .48

Algebra n=2 .62 .59

Miscellaneous n=2 .66 .58 n=l .21 .33

Geometry n=l .41 .49

Quanti tat ive  Comparison/Male Content

Algebra n=l .56 .56

Regular Math/Female Content

Algebra n=2 .63 .65

Quanti ta t ive Comparison/Female Content

Arithmetic n=l .53 .51
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TABLE 24

CORRELATIONS OF VERBAL SCALES WITH MATH SCALES - MALES - 1978

SAT-M Alg. Geom. Arith • Misc. Reg.Math Quan.Com Male Female
Content Content

SAT-V .71 .67 .62 .66 .62 .69 .67 .52 .47
n = 85

Vocab .65 .63 .60 .61 .58 .65 .62 .49 .45
n = 45

Reading .67 .65 .60 .62 .60 .66 .64 .51 .46
n = 40

Antonym .59 .57 .54 .55 .51 .596 .56 .43 .40
n = 25

Sent. Com. .64 .61 .55 .60 .57 .62 .59 .47 .43
n = 15

Read Comp. .62 .60 .56 .57 .55 .61 .59 .47 .43
n = 25

Analogies .64 .62 .58 .60 .58 .64 .61 .48 .45
n = 20



TABLE 25

CORRELATIONS OF VERBAL SCALES WITH MATH SCALES 

SAT-M Alg. Geom. Arith Misc. Reg.Math

SAT-V .76 .71 .66 .71 .65 .74
n = 85

Vocab .70 .66 .61 .67 .62 .70
n = 45

Reading .63 .69 .65 .68 .64 .73
n = 40

Antonym .64 .61 .56 .61 .56 .64
n = 25

Sent. Com. .69 .65 .60 .64 .690 .67
n = 15

Read Comp. .69 .65 .62 .64 .60 .69
n = 25

Analogies .69 .65 .60 .65 .62 .68
n = 20

FEMALES - 1978

Quan.Com Male Female
Content Content

.69 .58 .53

.65 .54 .50

.68 .57 .53

.59 .49 .46

.64 .56 .49

.63 .52 .50

.64 .54 .48
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TABLE 26

CORRELATIONS OF VERBAL SCALES WITH MATH SCALES - MALES - 1979

SAT-M Alg. Geom. Arith Misc. Reg.Math Quan.Com Male Female
Content Content

SAT-V .75 .69 .70 .70 .60 .73 .70 .60 39
n = 85

Vocab .68 .63 .65 .65 .55 .68 .63 .54 .35
n = 45

Reading .72 .67 .68 .68 .59 .72 .67 .59 .38
n = 40

Antonym .59 .55 .57 .57 .49 .60 .55 .47 .29
n = 25

Sent. Com. .64 .58 .62 .60. .52 .63 .60 .52 .35
n = 15

Read Comp. .70 .65 .65 .66 .58 .69 .65 .57 .37
n = 25

Analogies .66 .61 .625 .63 .54 .65 .62 .54 .34
n = 20



TABLE 27

CORRELATIONS OF VERBAL SCALES WITH MATH SCALES 

SAT-M Alg. Geom. Arith Misc. Reg.Math

SAT-V .74 .67 .66 .69 .64 .72
n = 85

Vocab .66 .60 .60 .63 . .59  .66
n = 45

Reading .72 .66 .66 .68 .64 .70
n = 40

Antonym .59 .55 .54 .56 .53 .59
n = 25

Sent.Com. .65 .60 .60 .62 .58 .64
n = 15

Read Comp. .70 .65 .64 .66 .62 .69
n = 25

Analogies .65 .59 .60 .63 .59 .65
n = 20

FEMALES - 1979

Quan.Com Male Female
Content Content

.70 .57 .40

.63 .52 .35

.69 .57 .41

.56 .46 .31

.62 .52 .37

.67 .55 .41

.62 .52 .35



TABLE 28

PREDICTED MEANS

MALES 1978

. Item s in  P ercen t P ro je c te d  S ca le  Length

Regular Math/ 
Sex neutral

Original
Scale

Passing 15 30 45 60

A1 gebra 8 52% 7.8 15.60 23.20 31.20

Geometry 11 44% 6.6 13.20 19.80 26.40

Arithmetic 13 54% 8.10 16.20 24.30 32.40

Mi seellaneous 3 55% 8.25 16.50 24.75 33.00

Quanti ta tive  Comparison/ 
Sex Neutral

Algebra 6 57% 9.90 19.80 29.70 39.60

Geometry 6 53% 7.95 15.90 23.85 31.80

Arithmetic 6 58% 8.85 17.70 26.55 35.40

Mi seellaneous 1 41% 6.15 12.30 18.45 24.60

Regular Math/ 
Male Content

Geometry 1 00 I—
* 12.15 24.30 36.45 48.60

Miscellaneous 2 49% 7.35 14.70 22.05 29.40

Regular Math/ 
Female Content

Algebra 2 43% 6.30 12.60 18.90 25.20

*  P ercen t passing r e fe r s  to  the  p e rc e n t o f  s c a le  item s which males
answered c o r r e c t ly
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TABLE 29

PREDICTED MEANS

FEMALES 1978

Items in Percent Projected Scale Length
Original Correct* f5 30 45 60

Scale

Regular Math/
Sex Neutral

Algebra 8 513 7.65 15.30 22.95 30.60

Geometry 11 4131 6.15 12.60 20.50 24.60

Arithmetic 13 52* 7.95 15.90 23.85 31.80

Mi seellaneous 3 59* 8.85 17.70 26.55 35.40

Quanti ta t ive Comparison/ 
Sex Neutral

Algebra 6 55* 8.25 16.50 24.75 33.00

Geometry 6 49* 7.35 14.70 22.05 29.40

Arithmetic 6 57* 8.55 17.10 25.65 34.20

Miscellaneous 1 41* 6.15 12.30 18.45 24.60

Regular Math/ 
Male Content

Geometry 1 84* 12.00 24.00 36.00 48.00

Miscellaneous 1 80* 6.30 12.60 18.90 25.20

Regular Math/ 
Female Content

Algebra 2 80* 6.00 12.00 18.00 24.00

* Percent c o r rec t  r e fe r s  to the percent of scale  items which 
females answered co r rec t ly
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TABLE 30

PREDICTED MEANS

MALES 1979

Item s in  P ercen t P ro je c te d  S ca le  Length
O r ig in a l S ca le  C o rre c t*  15 3(5 45 60

R egular M ath /
Sex N eu tra l

Algebra 9 58% 9.75 19.50 29.25 39.

Geometry 11 44% 6.60 13.20 19.80 26.

Arithmetic 10 47% 9.30 18.60 27.90 37.

Miscellaneous 5 46% 6.90 13.80 20.70 27.

Quant i tat ive Comparison/ 
Sex Neutral

Algebra 5 60% 9.00 18.00 27.00 36.

Geometry 6 61% 9.15 18.30 27.45 36.

Arithmetic 5 65% 9.75 19.50 29.25 39.

Miscellaneous 2 54% 8.10 16.20 24.30 32.

Regular Math/ 
Male Content

Arithmetic 2 28% 4.20 8.40 12.60 16.

Algebra 2 31% 4.65 9.30 13.95 18.

Miscellaneous 1 88% 13.20 26.40 39.60 52.

Quant i tat ive Comparison/ 
Male Content

Algebra 1 61% 9.60 19.20 28.80 38.

Quant i tat ive Comparison/
Female Content

Arithmetic 1 41% 6.15 12.30 18.45 24.

00

40

20

60

00

60

00

40

80

60

80

40

60

*  P ercen t c o r re c t  r e fe r s  to  the  p e rcen t o f  s c a le  item s which males
answered c o r r e c t ly
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TABLE 31

PREDICTED MEANS

FEMALES 1979

Item s in  P ercen t P ro je c te d  S ca le  Length
Original Scale

Regular Math/
Sex Neutral

Passing 15 30 45 60

Algebra 9 57% 9.75 19.50 29.25 39.00

Geometry 11 42% 6.30 12.60 18.90 25.20

Arithmetic 10 60% 9.00 18.00 27.00 36.00

Mi seellaneous 5 45% 4.05 8.10 12.15 16.20

Quanti ta t ive Comparison/ 
Sex Neutral

Algebra 5 58% 8.85 17.70 26.55 35.40

Geometry 6 60% 9,00 18.00 27.00 36.00

Ari thmeti c 5 64% 9.75 19.50 29.25 39.00

Miscellaneous 2 54% 8.10 16.20 24.30 32.40

Regular Math/ 
Male Content

Arithmetic 2 29% 4.35 8.70 13.05 17.40

Algebra 2 26% 3.90 7.80 11.70 15.60

Mi seellaneous 1 83% 12.45 24.90 37.35 49.80

Quanti ta t ive Comparison/ 
Male Content

Algebra 1 63% 9.45 18.90 28.35 37.80

Quanti ta t ive Comparison/ 
Female Content

Arithmetic 1 38% 5.70 11.40 17.10 22.80
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TABLE 32

PREDICTED VARIANCES

MALES 1978

Item s in  P ercen t P ro je c te d  S ca le  Length
O r ig in a l S ca le  P ass in g * 15 30 45 60

Regular Math/
Sex Neutral

Algebra 8 52% 12.15 24.30 36.45 48.60

Geometry 11 44% 12.45 24.90 37.35 49.80

Arithmetic 13 . 54% 13.80 27.60 41.40 55.20

Miscellaneous 3 55% 6.75 13.50 20.25 27.00

Quanti ta t ive Comparison/ 
Sex Neutral

Algebra 6 57% 8.40 16.80 25.20 33.60

Geometry 6 53% 8.10 16.20 24.30 32.60

Ari thmeti c 6 58% 5.40 10.80 16.20 21.60

Miscellaneous 1 41% 7.35 14.70 22.05 29.40

Regular Math/ 
Male Content

Geometry 1 81% 5.85 11.70 17.55 23.40

Mi seellaneous 2 49% 2.40 4.80 7.20 9.60

Regular Math/ 
Female Content

Algebra 2 43% 3.15 6.30 9.45 12.60

*  P ercen t c o r re c t  r e fe r s  to  the  p e rc e n t o f  s c a le  item s which males
answered c o r r e c t ly .
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TABLE 33

PREDICTED VARIANCES

FEMALES 1978

Items in Percent Projected Scale Length
Original Passing* l F “ 30 45 6(J

Scale

Regular Math/
Sex Neutral

Algebra 8 51* 11.25 22.50 33.75 45.00

Geometry 11 41% 10.50 21.50 31.50 42.00

Arithmetic 13 52% 16.05 32.10 48.15 64.20

Miscellaneous 3 59% 5.25 10.50 15.75 21.00

Quant i ta t ive  Comparison/ 
Sex Neutral

Algebra 6 55% 8.93 17.85 26.75 35.70

Geometry 6 49% 8.25 16.50 24.75 33.00

Arithmetic 6 57% 4.80 9.60 14.40 19.20

Mi seellaneous 1 41% 7.35 14.70 22.05 29.40

Regular Math/ 
Male Content

Geometry 1 84% 6.00 12.00 18.00 24.00

Miscellaneous 1 80% 2.06 4.10 6.17 8.20

Regular Math/ 
Female Content

Algebra 2 79% 2.70 5.50 8.24 10.98

* Percent co r rec t  r e fe r s  to percent of  items in scale  which 
females answered co r rec t ly



TABLE 34

PREDICTED VARIANCES

MALES 1979

Item s in  P ercen t P ro je c te d  S ca le  Length
O r ig in a l S ca le  P ass ing* T5 30 45 60

Regular Math/ 
Sex Neutral

A1gebra 9 58% 15.30 30.60 45.90 61.20

Geometry 11 44% 14.25 28.50 42.75 57.00

Arithmetic 10 47% 14.70 29.40 44.10 58.80

Miscellaneous 5 46% 7.65 15.30 22.95 30.60

Quant i ta t ive  Comparison/ 
Sex Neutral

Algebra 5 60% 9.00 18.00 27.00 36.00

Geometry 6 61% 11.55 23.10 34.65 46.20

Arithmetic 5 65% 8.25 16.50 24.75 33.00

Miscellaneous 2 54% 1.46 2.91 4.37 5.82

Regular Math/ 
Male Content

Arithmetic 2 28% 1.17 2.34 3.51 4.68

Algebra 2 31% 2.69 5.37 8.06 10.74

Miscellaneous 1 88% 4.80 9.60 14.40 19.20

Quant i ta t ive  Comparison/ 
Male Content

Algebra 1 64% 7.20 14.40 21.60 28.80

Quant i ta t ive  Comparison/ 
Female Content

Arithmetic 1 41% 7.35 14.70 22.05 29.40

*  P e rc e n t c o r r e c t  r e fe r s  to  p e rc e n t o f item s in  s c a le  which
fem ales  answered c o r r e c t ly
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TABLE 35

PREDICTED VARIANCES

FEMALES 1979

Item s in  P e rc e n t. P ro je c te d  S cale  Length
O r ig in a l S ca le  P ass in g * T F ”  30 50 60

R egu lar M ath /
Sex N e u tra l

Algebra 9 57% 9.15 18.30 27.45 36.60

Geometry 11 42% 12.30 24.60 36.90 49.20

Arithmetic 10 60% 10.20 20.40 30.60 40.80

Miscellaneous 5 45% 6.75 13.50 20.25 27.00

Quanti ta t ive Comparison/ 
Sex Neutral

Algebra 5 58% 8.55 17.10 25.65 34.20

Geometry 6 60% 11.10 22.20 33.30 44.40

Arithmetic 5 64% 6.60 13.20 19.80 26.40

Miscellaneous 2 54% 1.80 3.60 5.40 7.20

Regular Math/ 
Male Content

Arithmetic 2 29% 1.35 2.70 4.05 5.40

Algebra 2 26% .30 .60 .90 1.20

Miscellaneous 1 83% 5.55 11.10 16.65 22.20

Quant i ta t ive  Comparison/ 
Male Content

Algebra 1 63% 7.20 14.40 21.60 28.80

Quant i ta t ive  Comparison/
Female Content

Arithmetic 1 38% 7.35 14.70 22.05 29.40

*  P e rc e n t c o r re c t  r e fe r s  to  p e rc e n t o f  item s in  s c a le  which
fem ales answered c o r r e c t ly



TABLE 36

PREDICTED RELIAB ILIT IES

MALES 1978

Items in Percent Projected Scale Lengi
Original Scale Correct 15 30 45 60

Regular Math/ 
Sex Neutral

Algebra 8 52% .70 .73 .93 .95

Geometry 11 44% .75 .86 .90 .92

Arithmetic 13 54% .77 .88 .91 .94

Miscellaneous 5 45% .84 .92 .94 .96

Quant i ta t ive  Comparison/ 
Sex Neutral

Algebra 6 57% .83 .88 .92 .94

Geometry 6 53% .79 .88 .92 .94

Arithmetic 6 58% .76 .90 .93 .95

Miscellaneous 1 41%

Regular Math/ 
Male Content

Geometry 1 81%

Miseellaneous 2 49% .82 .90 .93 .95

Regular Math/ 
Female Content

Algebra 2 43% .84 .92 .94 .96

*  P ercen t c o r re c t  r e fe r s  to  p e rc e n t o f  item s in  s c a le  which males
answered c o r r e c t ly



TABLE 37

PREDICTED RELIABILITIES

FEMALES 1978

Item s in  P ercen t P ro je c te d  S ca le  Length
O r ig in a l S ca le  C o rre c t*  T5 30 45 60

R egular M ath /
Sex N eu tra l

Algebra 8 51% .80 .90 .93 .95

Geometry 11 41% .73 .84 .89 .90

Arithmetic 13 52% .78 .88 .92 .94

Mi seellaneous 3 59% .86 .93 .95 .96

Quanti ta t ive Comparison/ 
Sex Neutral

Algebra 6 55% .85 .89 .92 .94

Geometry 6 49% .80 .89 .93 .94

Arithmetic 6 57% .69 .82 .87 .90

Mi seellaneous 1 41%

Regular Math/ 
Male Content

Geometry 1 84%

Mi seellaneous 2 80% .76 .87 .91 .93

Regular Math/ 
Female Content

Algebra 2 80% .83 .90 .95 .97

* Percent c o r rec t  r e fe r s  to percent of items in scale which 
females answered co r rec t ly



Item s in

TABLE 38 

PREDICTED RELIABILITIES 

MALES 1979 

Percent Proje
Original Scale Correct 15 30 45 6(

Regular Math/ 
Sex Neutral

Algebra 9 58% .83 .90 .94 .95

Geometry 11 44% .79 .88 .92 .94

Arithmetic 10 47% .81 .90 .93 .95

Miscellaneous 5 46% .82 .90 .93 .95

Quant i ta t ive  Comparison/ 
Sex Neutral

A1gebra 5 60% .84 .91 .94 .96

Geometry 6 61% .84 .91 .94 .96

Arithmetic 5 65% .79 .88 .91 .94

Miscellaneous 2 54% .77 .87 .91 .93

Regular Math/ 
Male Content

Arithmetic 2 28% .68 .80 .86 .89

Algebra 2 31% .71 .83 .88 .91

Miscellaneous 80%

Quanti ta t ive Comparison/ 
Male Content

Algebra 1 61 %

Quanti ta t ive Comparison/ 
Female Content

Arithmetic 1 41%
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TABLE 39

PREDICTED RELIABILITIES

FEMALES 1979

Item s in Percent P ro je c te d  S ca le  Length
Original Scale Correct 15 30 45 6C

Regular Math/ 
Sex Neutral *

Algebra 9 57% .82 .90 .93 .96

Geometry 11 42% .76 .87 .90 .99

Arithmetic 10 60% .80 .89 .93 .94

Miscellaneous 5 45% .80 .88 .93 .94

Quanti ta t ive Comparison/ 
Sex Neutral

Algebra 5 58% .84 .91 .94 .95

Geometry 6 60% .85 .92 .95 .96

Arithmetic 5 64% .79 .88 .92 .94

Miscellaneous 2 54% .74 .85 .89 .92

Regular Math/ 
Male Content

Arithmetic 2 29% .68 .80 .87 .90

Algebra 2 26% .28 .44 .54 .61

Miscellaneous 1 83%

Quanti ta t ive Comparison/ 
Male Content

Algebra 1 63%

Quanti ta t ive Comparison/ 
Female Content

Arithmetic 1 38%

*  P e rcen t c o r re c t  r e fe r s  to  the  p e rc e n t o f  item s which fem ales
answered c o r r e c t ly
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