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Chapter I

INTRODUCTION




In recent years, there has-been a growing concern about sex

differences in mathematical achievement. That concern is becoming
especiaily acute because modern technology has made mathematical
understanding essential for many of the high level careers available
today. Efforts to explain éhe fact that fewer women than men enter
mathematically related fields which focused on biological differences
between the sexes héve not shed light on the fact that many females

who do have the aptitude and ability do not take the advanced courses

(Ernest in press; Fox 1974a, b, 1976a; Haven 1972; Sells in presg). Sells (in

press) points out that avoidance of high school ﬁathematics courses,

not ability, is the crigical filter that keeps many females from

pursuing professional careers, particularly)mathematically oriented
6nés. Comprehensive reviews of the literature on sex differences in
mathematics prepared for the»National.Institute of Education

(Fennema 1977, Fox 1977, Sherman 1977) support this as well. Girls

who do not study mathematics on advanced levels are limiting their

course taking options in college and thus their career options as

adults. | I

Several social.and educational explanations of the differences
in course taking behavior have been postulated:

l." Girls receive less encouragement than boys from parents, teachers,
guidance counselors and peers to pursue advanced mathematics
courses in high school.

2. Girls are less likely than boys to perceive the usefulness of
high schoél mathematics courses to heir future goals, perhaps

partly because, in adolescence, girls are not encouraged to

aspire to and plan for professional careers.

<
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3. Mathematics classes are commonly thought of as malq domains and
girls in adolescence may avoid them for this reason.

4. Girls have less self-confidence as learners of mathematics than

boys.

Although it is serious enough that girls with average ability
do not stﬁdy mathematiqs to the same degree as do their male counter-
parts, what is even more alarming is that girls who are highly able
in mathematics, i.e., those giris who ghould become high level
mathematical reasoners in the futu?e, are not.taking‘mathématics
courses at the same rate and level as are their male cohorts.

A longitudinal study was initia.t_:ed' in the fall of 1971, by
Profe;sor Julian C. Stanley and his project associates Lynn H. Fox
and Daniel P. Keating. The Study of Mathematically Precocious Youth
(SMPY) set several>goals: Identification, descrip#ion, and -
facilitation of highly able students. Through tayent searches
using'the Scholastic Aptitude Test (SAT), which ;s intended for use

-with collegebound high school students, when administered to 7th
graders, students with exceptional ability in mathematics could be |
discovered. Through the use of fast-paced mathematics courses in
algebra, geometry, and pre-calculus, their matheﬁatical talent
could be facilitated and the student's progress accelerated at a faster
rate than the regular mathematics sequence in their schools would
permi;. Because this was also a research study, batteries of
affective and cognitive tests were given to the students identified
as high mathematical reasoners in order to better understand why

some children seem more able than others to develop their mathematical

~3
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talent to the fuliest. The initial findings of the study have been

~

documented in two books, Mathematical Talent: Discovery, Description,

and Development (1974), and Intellectual Talent: Research and Development

(1976) . .in brief, those findings pertinent to this study are as

follows: b

l. Fewer females than males are eager to accelerate’théir progress
in mathematics, and

2.” Special accelerated and enriched classes in mathematics conducted
by SMPY at The‘Johns Hopkins University were highly effective in
promoting the éuccessful study of advanced mathematics for boys
but not girls in mixed-sex classes where the numbers of girls were
small. |
Additional studies of high ability girls in Advanced Placement

Program (APP) calculus courses (Casserly in press), girls in all girl

schools (Jacubs 1974), and adult women mathematicians (Helson 1971;

Luchins in press) indicate that even girls with high potential in

mathematics need special encouragement if their talent is to reach

fruition.  These girls énd adults report a variety of things‘that

made a difference for them. Those most often suggested were:

l. Access or exposure to female role models;

2. Need for a "criticél.mass" or ratio of males to females in a
program;

3. All-girl classes in mathematics during early adolescence;

4. Early experiences in pfbgrams for the gifted;

5. The locus of control of the intervention program, i.e.,

whether it is a school system based program or a university or

other non-school based program; and
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6. Supportive attitudes of parents and teachers.

Some suggestions as to specific ways to encourage these girls include:

1. Identification and educational facilitation of girls with well-
above-average ability in grades six, seven, and eight;,

2. Changes in the educational policies and practices;

3. Career awafeness and education at the elementary and secondary_levels;

4. Careér counseling at the secondary and post;secondary levels;

S. Counseling for mathematics teachers, guidance counselors and
parents about the hegﬁtive effects of sex-role stereotyping; and

6. Mathematics clinics and therapy to decondition mathematics anxiety.

?wo clésses, incorporating some of the above suggegtions, were
“developed at The Johns Hopkins University by Dr. Lynn Fox: an all-
girls accelerated mathematics class and a girls' career awareness
class. 1In addition, a number of intervention programs designed for
mathematically gifted youngsters,fbased on the model developed by SMPY,
were institutg@ by various school'systems. (For specific descriptions
of the classes see the following section of this report.)

To date, there have been no systematic studies of the effective-
ness of these different intervention strategies. The two classes at
The Johns Hopkins University, along with the efforts of the several
school systems, provide a'naturally occurring quasi-experiment to
study the impact of various strategies to facilitate mathematics
course taking for females. These intervention programs, whether
designed to accelerate mathematical progress for mathematically able
students of both sexes, provide us with unique populations to study.
By looking at the students in these programs and analyzing their
achievement records, course-taking behavior and questionnaire re-

sponses, and comparing this data with similar data on control and

9
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comparison groups, some conclusions about the effectiveness of these
_programs in increasing girls' participation in mathematics can be
reached. |

The analysis included an investigation éf the impact of the programs
on plané to take such courses as pre-calculus, calculus, chemistry,
physics and computer science in high school.w The impact of the programs
upon variables related to acceleration in mathematics was also assessed
as well as the rate of population attqitibn within the programs. The

di ~
- achievement of the students in the school system based accelerated

classes was evaluated for possible sex differences. i
Questionnaire responses and the Fennema-Sherman Mathematics

Attitude Scale were used to measure attitudes And interests with

regard to mathematics, the impact of significant othérs in relati.na

to mathematics, and plans fﬁr future careers and life séyles. Comparisons

were also made between responses on.some of the atti;ude measures and

related factors such as acceleraﬁion, career goais, and.life style

<

plans.

It is hoped that the analysis of attitudinal data, course-taking
behavior and achievement scores will help determine the reasons why
girls do or do not continue to study advanced mathematics, ‘as well as

which types of intervention programs are most effective in encouraging

girls to continue course taking in mathematics.
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Chapter II

DESCRIPTION OF POPULATIONS
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The popﬁlations of this study are students who afe considered
to:be weil-above average with respect to mathematical ability. All
but one comparison group were identified as mathematically gifted
inta Talent Search* at The Johns Hopkins: University as seventh
graders or by their res?éctive school system in the seventh or
eighth grade.. all ghe idéntification méasures varied slightly
from group to group. The initial screening for the majority of the
qioups was a score at or abové the 97th percentile in the mathe-

matical concepts subtest of the Iowa Tests of Basic Skills. Most

- of the students were then given a difficult test of mathematical

reasoqing ability such as the Scholastic Aptitude Teét-Mathematic;
(SAT-M), or the Preliminary Scholastic Aptitude Test-Mathematics
(PSAT-M) , or the School and College Abilities Test-Mathematics
(SCAT-M). 1In most instances fhe verbal subtests of these tests
were aléo given. .Thus, these students were those with exceptional
aptitude-for mathematics. One exception was that some attighdinal .
data was collected on a group of high school students enrolled in
an all-girl private séhool. No cognitive test scores were collected,
but the-group was described by the school as an above-average
abilityvgroup.
~ SCHOOL BASED ACCELERATED CLASSES

A model for accelerating the mathematics instruction of
mathematically gifted Adolescents was developed in 1972 and 1973
at The Johns Hopkins University by the Study of Mathematically

Precocious Youth (SMPY). After several experimental classes

*The study of Mathematically Precocious Youth (SPMY), at The Johns
Hopkins University under the direction of Professor Julian C. Stanley
have conducted 6 annual mathematics talent searches for seventh graders

1%

Oor young-in-grade eighth graders. .
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had'been conducted at Hopkins byISMPY, an effort was made to interest
school systems in replicating the model., It was hoped that expanding
the model to school syspems would enable more students f;om a wide
geograpaic area to participate. It was also hdped that the school

systems might be more successful in attracting girls to participate

in the accelera£e§ classes than SPMY had been.

Four school system-based programs that were based on the sSMPY
model are included in this study. Two of ‘the programs are sponsored
by the.school systems in Maryland. The othe; two are state supported
programs in the Midwest that have selected students for the programs
from major metropplitan areas within those states. A description.of
each of the programs follows. The number of participants in each

program is shown in Table 1.

School-Based Program A.

Planning for a Mathematics Talent Search in this midwestern
state began ;n the late spring of 1977, under the direction of the
State Director of Gifted Education with the assistance of SMPY. |
A program was developed to include the following: £irst, a talent
seafch of mathematically gifted seventh graders in the suburban
area of thg state's largest city; second, an awards ceremony

recognizing the students identified in the talent search; and thirgd,

an accelerated fast-paced mathematics course for the highest s:oring

"students in the talent search.




Table 1 ; Ninber of Students Invited to Participate and Enrolled in the
Special Programs

‘ When class Number Invited Number Enrolled
Program Class started Boys'!Girls Total || Boys|Girls|Total
School=~based I (Monday class) Fall '77 a3 | 12 S51 19 ] 24
Program A "Il (Saturday class) Fall '77 16 3 19
School-based I (7th & 8th grade class) | Fall '76 25 7 32 19 6 25
Program B II (9th grade class) Fall '76 20 | 9 29 17 6 23
IITI (7th,8th,9th gr. class) | Fall '76 * * " 14 3 17
IV (1977 class) Fall '77 21 13 | 34 15 | 13 28
School~-based g I Fall '74 26 91 17 15 8 23
Program C : II : Spr. '75 26 8| 18 15 4 19
' ' III 1l Spr. '76 20 8 | 12 8 8 16
v A Spr. '77 19 * * 6 7 12
' Spr. '78 23 * * 7 6 13
School-based 1 g Fall '76 28 22 | 50 28 ! 21 49
Program D Ia (Algebra I after Jan.) 11 2 13
Ib (Algebra II after Jan.) 15 | 16 31
II « Fall '77 60 | 42 [102 31 {14 | 45

Hopking all-girls' Summer :
accelerated class 1973 0 2} %2 01 2 ; 26

.

: l
Hopkins all-girls' Summer 2 |
career awareness t 0 80 | 80 0] 24 | 24

1976 | '
class ) i

. Data not available

1 Students were invited to participate in the program, not a particular class,
and then chose a class based on the most convenient time.
2 : X

Students invited included girls from Pennsylvania, Delaware, Virginia, D.C.,
and throughout Maryland. Travel distance was an important factor in limiting
participation, since the class was held in Baltimore.




-14-

Invitations to participate in the accelerated class were sent

to the fifty-five students (43 boys and 12 girls) who scored at least
34 on the School and College Abilities Test-Mathematics (SCAT-M), and

who had a combined total of at least 57 on the two portions of the

SCAT, the mathematics and the verbal,

%orty-three students (35 boys and 8 girls) enrolled in the
program. Two sections of the class were formed: one met on Monday
evenings from 6:00 to '8:30, and the other met on Saturday mornings
from 9:00 to 11:30. The students were assiyned to the section of
. their choice based on which day they preferrea. Each section had a
‘different teacher. Both teachers were male mathematics teachers
from one of the school systems.included in the project, and had
attended a Summer Institute at The John Hopkins University in-the

_summer of 1977, conducted by Lynn Fox where they were able to okserve

=X

a quel accelerated program.

Twenty-four students (19 boys and 5 girls) were enrolled in the
Monday section, and nineteen students (16 boys and 3 girls) were en=-
rolled in the Saturday class. All of the students in the Monday class
were seventh graders. The Sat;rday class includedhtwo eighth graders
and all the rest were seventh graders. |

The class began in January 1978 and completed a standard Algebra
I and II curriculum by June 1978. Students who continued into the
second year of the'program took Plane Geometry, Trigonometry and
Analytic Geometry. Uéon succdessful completion of this phase of the

program, the students-were then eligible to take either Calculus or an

honors pre-Calculus coﬁrse at their high school.




Schovl-Based Program B.

!

Accelerated mathematics classes were initiated in another
midvwestern state beginning with the 1976~77 school year. The pro-
ject, another attempt to replicate the work of SMPY at Hopkins,
was directed by the Gifted Education Coordinator for the State's
Department of Education. 1t hoped to accelerate tﬁe mathematics
learning of extremely gifted junior high school students by
providing them with the opportunity to complete two years of high
schoo% algebra in a class meeting once a week for thirty weeks.

A talent search was ﬁeld in the two metropolitan areas whére
classes were to be held. Seventh and eighth graders, as well as
ninth graders who had not yet completed Algebra I, who had scored
at or above the 97th percentile on an in-grade standardized test
cf mathematical achievement, weré invited ﬁo participate in fhe
talent search. The ﬁest selected for the talent search was thé“
SCAT. Students were ranked first by their score on the mathemati=-
cal portion of the SCAT and then, within a given range of these
scores, by their §erba1 performance on the SCAT. 1In order to-
increase the numbér of girls in'the classes, speciai consideration
was giyen.to girls when it was necessary to choose between students
with equal test scores.

Three classes were formed in October 1976. Two classes, one
consisting of all ninth graders and one}of seventh and eighth
graders, were held in one city, and a class including all three

grade levels was held in the other. Thirty-two students (25 boys




and 7 girls) were invited to participate in the class designated

for seventh and eighth graders. Twenty-five students (19 boys and

6_gi;ls) enrolled in this class. Twenty-nine students (20 boys
and 9 girls) were invited to éarticipate in the nintﬁ'grade class.
Twenty-three of these students (17 boys and 6 girls) ehrolled.
Data were not available on the number invited to the class that
included all three grade levels in the other city, but seventeen
students (14 boys and 3 girls) enrolled'in that program.

Three teachers were selected from an applicant pool of twenty-
nine. One was male and the other two were female. Teaching
assistants were hired'to help with paper grading and other duties.

The classes met for two hours one day a week during the 1976-77

: school year and completed Algebra I and II.

puring the 1977-78 school year, the students‘were given the
option of' continuing in the program in an Enriched Geometry and
Trigonomentry class. One section of this class was held in each of
the two cities. One class included fifteén students (13 boys and
2 girls) and the other included thirteen students (10 boys and 3
girls). A new section.of Algebra I and II was also initiated in
the fall of 1977, wiﬁh‘twenty-eight seventh and eighth graders
(15 boys and 13 girls) enrolled. The SCAT was again used for
selection, and thirty-four students (21 boys and 13 girls) were

invited to participaﬁe.

School-Based Program C.

Accelerated mathematics classes, modeled after the work of

SMPY, were initiated in the fall of 1974 in one of the school systems




in Maryland, under the direction of the.County Supervisor of

Mathematics.

Students were selégﬁéa for the first class that was formed on,
the basis of their scores on the Scholastic Aptitude Test-Mathematics
(SAT=-M) in the 1975 sSMPY Talent Sgarch. Tyfnty-six stuaents were
invited to'participate; of these( twenty-three students (15 boys
and 8 girls) enrolled. The class begén in November 1974. The
group reviewed Algebra I and then studied Plane Geometry on a
once-a-week basis in the evening. The students simultaneously en-
rolled in Algebrq II in the regular schoois. The studeats from
tﬁis group who remained in the program went on to study College
Algebra and Computer Science in the evening the following Year
while they simultaheously took Trigonometry and Analytic Geometry
during the day. In the third year of the program (1976-77), the
students took Adbanced Placement Calculus. Following Calculus, the
students were encouraged to take additional mathematics courses at

a nearby college. The sequence of courses is shown in Figure 1,

' Four additional accelerated classes have been initiated in this
school system since the first 6ne. The second class began in February
1975, the third in February 1976, the fourth in February 1977, and
the fifth in February 1978. These classes were no longer limited to
students who had participated in SMPY's Talent Seaiches. Instead,

it was decided tlat students who had scored in, the upper two

18




Figure 1 ,

Flow=Chast for Sequance of Courses in ‘thc Accelerated Mathomatice Progran in School System C.
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percent of their school grade on national norms on a standardized

mathematics achievement test, had scored at least 125 or above on

anintelligence test, and had been recommended by‘their guidance
" counselors as to their maturity, would take the Preliminary Scho-

lastic Aptitude Test (PSAT). Scores en the PSAT determined
eligibility for the program. Generally, the formu;a used for
selection was that scores on the Mathematical portion, plus the
Verbal, should total at least 80, and that the Mathematics score
should be at least 40 and the Verbal at least 36.

The program for Classes II, iIi, IV, and V consisted of
Algebra I for the first year frem February until May. 1In the
second year of the program, the students took Algebra II the
first semester and College Algebra"the second semester at night,
and Geometry during the day in their regular school program.
In the following year, they took Analytic éeemetry and TrigonometryA
in school dﬁring the day and Computer Science and Statistics in
the special class in the eveniné. The following year, the students
took Adanced Placement Calculus. This sequence is shown in
Figure 1, The numﬁer of students invited to participate and the
number who actually enrolled in each of the classes are shown in

Tarle 1.

School-Based Program D.

Accelerated classes based on the SMPY model were initiated in
another Maryland school system in the fall of 1976. Students who
had scored at least 130 on the Cognitive Abilities Test (CAT) and
had scored at or above the 95th percentile on the mathematics

portion of the Iowa Tests of Basic Skills (ITBS) were invited to

23
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Take the Orleans-Hanna Algebra Prognosis Test. A minimum score of
40'on this test was required for admission into the program.

Forty-four seventh graders (26- boys and ie girls) enrolled in
the program. Two sections were formed, one meeting Saturday mornings
and oneSaturday afternoons. Students were free to attend either
clas;. This was designed to help students avoid conflicts with
sports and other activities. The class began in October. The
teacher was a male who was a mathematics department chairman when .
the class began, and he was familiar with the SMPY model.

By January, the students had completed Algeb:a.I and were
administered a standardized Algebra I achievement test. Based on
the scéres on this test, the studénts were separated into two ‘
groups and assigned to attend one of the sections on a regular
basis. One group went on to study Algebra II and completed if by
June. The other grcxp.reviewed Algebra I topics for the remainder
.of the year. Thirty-one students (15 5oys and 16 girls) completed
both Algebra I and II, thle eleven  students (10 boys and 1 girl )
completed only Algebra I..

In the fall of 1977, students who had successtully completed
éither Algebra I or Algebra II were given the opportunity to enroll
in an accelerated Geometry class and thirty-one students (16 boys
and 15 girls) enrolled. At this time, in additioh, a new group of
seventh graders was identified and a new accelerated Algehra I and
II class was begun. 1In addition to the tests used. the previous
year, the SCAT ;as included in the selection process. To be inclu~
ded in the program, students had to meet at least four pf the

4

following criteria: a minimum score of 130 on the CAT, 9sth percen=-




tile or abOQe on the ITBS, a score of 45 or above on the Algebra
Prognosis Test, a minimum score of 37 un the SCAT-M, and a minimum
score of;32 on %he SCAT-V. |

Forty-five students (31 boys and 14 girls) enrolled in the
class, as well as a third grade boy who joined the class later when
'he was identified by his school as ready for Algebra. Two
sections were formed, both meeting on Saturday, with the studénts
free to attend either section. lAlgebra I and II were taught to
all of the students. There was no separation into two groups in
mid-year, as there had been the year before.

In the 1978-79 school year, the students who had completed
Geometry were eligible to enroll in appropriate mathematics courses
in their'high schools. Thé students who had completed Algebra I
and II were eligible to enroll in the accelerated Geometry class.
A new accelerated Algebra I and II class was bequn, but it is not

inc%uded in this study.

PROGRAMS AT THE JOHNS HOPKINS UNIVERSITY
Students who participated in one of fwo programs at The Johns
Hopkins University were included in th; study. The first program
was accelerated Algebra and the second was a career awareness class.
.All-Girl Accelerated Class '
An experimental all-girlé“ Algebra clas$ wa# conducted at The

Johns Hopkins University during the summer of 1973, under the




;

directioh Qf Lynn Fox. Thirty-~two seventh grade girls who.had
scored 370 or above on the SAT-M (the mean score for high school
junior girls) in the 1973 Talent Search conducted by SMPY and SVGY
(study of Verbally Gifted Youth), were invited to participate

in the special class. Twenty-six girls enrolled in the class

which was designed to complete Algebra I during the summer and to
allow the girls to enroll in Algebra II in eighth grade, thus
;/ accelerating themselves one year in mathematics.
‘ Because previous experience with accelerated Cclasses at
Hopkins had shown ‘girls to be reluctant to enroll in such Classes,
this class was.designed to encourage participation by meeting the
social needs of girls. The class was for girls only. There were -
three women teachers to Serve as role models. The class was taught
informally, and small-group and individualized instruction were ‘ . /
used, Cooperative rathe? than competitive activiéies were stressed.
The ways in which mathematics ‘could be used to solve social
'p:oblems were mentioned yhenever possible. ‘In addition, there was
a series of speakers, both men and women, who met with the girls
to discuss their careers in mathematics and science.
The class met two days a week,for about two hours a day,
’ from May through July, and covered a standard Algebr; I curricglum.
Following the course, thosg girls who had Successfully completed
Algebra I were encouraged to take Algebra II in their schools.
The girls were followed up from 1973 through 1976, to see how
the intervention affecﬁed future mathematics course-taking. . (These
.resuLts are reported in Section IV of thi§ report.) Lynn Fox

o and her staff were available for Counseling during this period when
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it was requested. No additional specific intervention followed

the Aigebra class, however.

Career Awareness Class For Girls

The £0p scor;ng girls from the 1976 SMPY Mathematics Talent
Search were invited to participate in an all-girl Career Awareness
class sponsored by the IGCSG (Intellectually Gifted Child Study
Group) at The Johns Hopkins University in t£e summer of 1977.
The girls invited had to have met the criterion that twice their
SAT-M score plus their SAT-V score must equal-at least 1330.
Twenty-four end-of-the-year sevénth grade girls enrolled in the
class.

Class sessions Qere held three days a week for five weeké.
In the morning sessions, the instructors and guest lecturers'
provided the girls with in-depth knowledge concerning their
various careers or areas of interest and focuseé on the practical
application of mathemaéics in solving today's human problems.
The women Speakers also servedJas role models for the girls and,
it was hoped, indirectly encouraged the girls to take advanced
mathematiés and science courses in high school. During the
afternoons, the girls were taught critical feading and study
skills using articles on topics covered in the morning lectures.

During the first two weeks of the program an Associate Professor of
.Mathematical Sciences and Health Services Administrations at
Johns Hopking taught an integrated course on Statistics énd
Computers. The girls were taught a variety of topics related to

probability and statistics and were shown how to use the various




statistical tests already programmed into the computer. For

several days, they were allowed to work independently on home-
work problems at computer terminals in the University Computer
Center.

This was followed by a one-week course on "Our Man-Made
Environment." Architectural concepts such as ‘scale, man-made
and natural environments,.and thé design process were taught with
emphasis on problem solving t#rough practical exercises,. Various
functions of arqﬁitects, planners, landscape architects, and
interiqr designers were also discussed.

A one-week course on Aging was conducted by a-staff member
of the Natiohal Institute‘;f Health Gerontology Research Center.
The classes were designed to provide information about aging and
the elderly, to illustrate the importance of mathematics as a
tool in reéearch, and to demonstrate the logic of scientific
research andfqnalyéis of research findings. The course included
a field trip to the Gerontology Research Center in Baltimore.-

The‘final week of the program wag devoted to a segment
entitled "Women in Science". The goals of this course were to
provide role models of women in various fields of scienqe, and
to illustrate the relationship between skills these women had
acquired and how they applied them in their respective careers.
Eight women scientists spoke to the girls on some aspect of their
jobs, such as a current project or research they were conducting.
They also shared with the girls information on their educational

and personal backdrounds and how these factors pertain to their

current occupation or field of study.
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The pfogram was designed to make mathematically gifted girls
aware of the broad spectium of mathematically and scientifically
oriented careers open to them and of how they should preparé for
such obcupationslauring their high school and college years. It
was hoped in particular,‘that the girls would be encouraged to

elect to take advanced mathematics and science courses in high school.

CONTROL AND COMPARISON GROUPS
Several groups of mathematically gifted students who had not
participated in any special program were available as comparison
groups. Most of these students had participated in a Talent

Search as seventh graders,

Control Boys and Girls

For each experimental girl enrolled in the special accelerated
class 'for girls conducted at Hopkins in the summer of 1973, a control
fgirl and a control boy were selected from the remaining group of
seventh graders in the 1973 Talent Search in order to measure the
effects of the program. The control boys and girls were matched
with the experimeqtal girls on the basis §f mathematical ability
as measured by scores on the SAT-M, verbal ability as measured by
scores on the SAT-V, education of mother, and education and oc-
cupation of father.

The mean SAT scores for the three groups are shown in

Table 2.

Insert Table 2
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Table 2: Mean SAT Scores and Educational Level of Parents of Hopkins

. ~ ‘ All-Girlé' Accelerated Class and Control Groups

Mean Mean
e Educational Level*
No. SAT-M | SAT-V Mother | Father
Experimental Girls 26 436 399 2.9 3.3
Control Girls 26 433 390 2.9 3.7
 Control - Foys 26 443 393 2.7 3.5

* Scale for educational level
1 = less than high school
2 = high school diploma

3

some college
4 = Bachelor's degree

5 = more than Bachelor's degree
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The mean score for the experimental girls‘was 436, for the control
girls, 433, and for the control boys, 443. Although the difference
between the experimental and control girls was not significant, the
difference between the boys.and both groups of girls was significant.
The results of an analysis of variance and Tukey comparisons of the
mean scores on the SAT-M are shown in £he Appendix. In:Spite of this,
the decision was made to accept thg control boys as the beét group |
available, especially ;incé the bias was not in favor of the
experiméntal girls.

The mean SAT-V scores'wefe: 399 for the experimental group,

-390 for ‘the éontrol girls, and 393 for the control boyé.’ Analysis
of variance for verbal scores for the threg groups yielded ﬁo
significant differences.

A summary of the gducational level of the parents of the
students.in the three groups is also shown in Table 2. Fathers
were better educated than mothers for all three groups, but there
were no significant differences betwéen groups for fétheré or
mothers. Fathers' occupations were also controlled for, and a
Chi-square analysis of theonumber of fathers who were employed
in occupations of an investigative naturé was not signigicant.

Follow-uﬁ studies, based on questionnaires and telephone
interviews, were conducted on the two control groups, along with
the experimental group, between 1973 and 1976 to provide a compar-

ison of course-taking behavior.

All-Girls' School Comparison Group

The mathematics department chairperson of a private all-girls'




School in Maryland, upon hearing of this study, offered to administer

the Fennema-Sherman Mathematics Attitude Scale (F=-S MAS) to~thé girls
in her mathematics}classes. The participants included 42 seventh
graders, 50 ninth gradg?s, and 38 eleventh graders.
Since the school has fairly high admissién standards, the

girls represent a group of above-average-ability students.

‘They may, -however, not be as motivated or as interested in
mathematics as girls who woula eithg{ elect to enter a Qathematics
~ talent Search or choése to participate ;n an accelerated mathe-
matics program. It was felt,‘therefore, that this group would be
an importaht group to have for comparison purposes on the F-S MAS.
'The effects, if any, of being in all-female mathematics classes
on the girls' attiéudes toward mathgmatics could also be studied.

o

No course~taking or achievement data were collected on

these girls. They were used for comparison on the F-S MAS only.

1978 Mathematics falent Search Group
The F+S MAS was mailed to 367 high scorers from the 1978

. SMPY Mathematics Talent Search. These sﬁudenté (all seventh or
eighth graders) had scor;d higher than the average college-bound
twelfth grades of their séx on both.the verbal and mathematics
sections of the SAT. For males, this is: SAT-M 3_500 and

SAT=V > 430; and for females: SAT-M > 450 and SAT-V > 430.
ﬁesponses were received from 337 students (189 boys and 148 giils).
This group serves as a comparison group of untreated highly agle

boys and girls against whom other populations can be compared,

Of the students who returned the F-5 MAS, fifty boys and
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fifty girls were randomly selected and the queétionnaire was mailed
to them for them to complete and return. Completed questionnaires !

were received from forty-seven boys and forty-four girls.




Chapter III

DATA COLLECTION AND INSTRUMENTATION
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DATA COLLECTION

Data were collected from school systems,. schools, and individual
students during thefperiod of October 1977 through July 1979.
Procedures for datq collection and the actual information colleéted
varied slightly frém group to group. a brief description of

data collected isfprovided below.

School Based Accelerated Classes

" In the spr;ng and summer of 1977 school system officials were
contacﬁed to de?erminé théir willinéness to participate ‘in the
proposéé‘researeh study. All four school systems initially
agreea té part}cipate. Later, some expressed resefvations about
the questionnqire and attitudinal measﬁrés. After the study began
‘one or more pérsons in each school system acted as data collector
and consultaqﬁ. Information about student test scores and course=
taking were provided by4uée of a coding system so that no names
were known ?o the Hopkins research team. Later, attitudinel and
quéstionnai?e data were supplied in ways té eqable the‘reséarch
team to ma;ch data but again without knowledge of student names.

As the study progressed three of the four sch;ol systems
decided they did not wish to administer the Fennema-Sherman |
Mathematics Attitude Scales. All four administered a questionﬁaire
designedfby the research team. One school system, however, modified
the questignnaire and dropped all questions except those relatiqg
to courge~taking and career plans. | g \

Two school systems also provided anecdotal information about

the success of the program. This included reasons why students had




dropped out of the special accelerated program.

Programs at The Johns‘Hopkiné'University

Test scores and attitudinal data were collected by the

Hopkins research team directly from students who had participated
in special classes at The Johns Hopkins University. Attitudinal
measures were mailed to the participants and tests were adminis-

tered to students on campus, in some cases prior to the initiation

of the grant in 1977,

Control and Comparison Groups
The attitudinal data for the, all-girl private scﬁool were
collected by the school personnel. All data for the other control
and comparison groups were collected from the "individual students

by mail questionnaire or telephone interview.

INSTRUMENTATION

Instruments used in this study include standardized tests of
mathematics aptitude and achievement and measures of attitudes,
course-taking plans, career goals, and evaluation of the special .

programs in which some students participated.

Assessment of Aptitude and iichievement

Measures of aptitude included the verbal and mathematical
f sections of the Scholastic Aptitude Test (SAT), the Preliminary

Scholastic Aptitude Test (PSAT), and the School and College

Q ‘/ ; ' » ;3(;‘
/" .
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Abiiities Test (SCAT). All scores were converted to the single
scale of "the SAT for comparability based on conversion tables in the
, mgnual for the SCAT.

Achiévement tests used in this study were those of the
Cooperative Mathemat?CS Tests for Algebra I, Algebra II, and Plane
Geometry published b§ Educational Testing Service. Different
.forms-of,these tests were administered to different students in
some groups so that all raw scores were converted to a.single
scaled score based on conversion tables in the manuai.

Research on the standardized aptitude and achievement tests
used has been extensive. Reliability, validity and normative data
are available (Buros 1979).

Course~Taking and Career Plans

To supplemént the data on achievement and aptitude and.help._
explain sex differences in mathematics, students were asked about
plans for future course-taking, education and careers. Items 1l-4,

8 and 9 of a questionnaire (discussed in detail in i.ne section on
attitudinal:measures, and shown iﬁ‘the Appendix) were completed by every
student in the study. These questions focused on courses the
students had completed and/or planned to take, their career goals,
and the highest level of education they planned to complete.. Course=-

{

taking data for some school system students who did not complete
the questionnaire was sometimes available from ﬁhe consultants,
Attitudinal Measures

Although course~taking behatior was the primary dependent

variable to be studied in this project, it seemed desirable to

[2]]

¢




attitude measure for this project because:

/
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assess possible affectivé impacts of participation in a special
program. The initial design proposed that the Fennema-Sherman
M3£;ematics Attitude Scales (F-S MAS) be.used, Later a question-
naire was developed as an alternative attitudinal measure. A

description of the F-S MAS and questionnaire follows.

Fennema-Sherman Mathematics Attitude Scale

After reviewing several measures, a decision wasfmade to
,/'
use the Fennema-Sherman Mathematics Attitude Scale (F-S MAS) as an

(a) it had already been used extensively, therefore,
it would be possible to compare the data from this
study with data from other studies}

(b)  Julia Sherman planned to use the scale-.as part of
her research project for N.I.E. and using it in
this study would permit later comparisons;

(c) normative data were availaole on the version
which was used in this study;

The F-S MAS consists of 96 Likert type items which form eight
scales of lé items each, six positive statements and six negative
statements. Each response is given a score from 1 - 5, such that
a five is given to the response that is hypothesized to have a
positivefeffect on learning mathematics. Thus, strong agreement
with a positively worded item and strong disagreement with a
negatiQely worded item would both be scored as a 5. In the Mathematics
as a Male Domain scale, the response indicating the least stereotyping

of mathematics as masculine will receive a score of five.

38
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The F-S.MAS was administered to three groups of students:

Talent Search participants, students in an accelerated school-
based program (before the program), and girls of average to above-
average ability in grades 7, 9, and 11 at a private girls' school.
A copy of the attitude scale and a discussion of thebreliability of
the instrument are includedAin'the Appendix. | ¢

- The origir.al design for thé'study had been to. administer the
F-8 MAS as a measure of attitude to boys and girls who had partici-
pated in a special program (Groups II and III). Problems developed.
First, two’ of the four séhooi systems were negative about the idea
and a taird flatly refused to administer it. Second, the school
system that was the most cooperative and for whom pre-class data
was availabl. had only eight girls in the program. Third, the
school systems were not keeping good t;ack of the girls who dropped
out of the program. Therefore, it was not possible to compare

attitudes of girls who stayed with the program with those who have

not.

<

A decision was made, therefore, to discontinue efforts to

collect F-S MAS data and concentrate on questionnaire material.

Questionnaire

It.was felt that the achievement and course-taking data
obtained on the subjects in the study should be supplemented with

additional data on reasons why some girls continued to study




mathematics and others did not. It was dgcided, therefore, to
develop a questionnaire which would provide additional infor-
mation beyondiwhat the school systems could supply.

The huestionnaire was developed in séveral stages. Several
staff meetings were held in which the primary goals of the questionnaire
and the specific information needed were discussed. Because achieve-
ment data was already available through other means, the decision was
made to focus the qﬁestions on the. following:

¢ 1. course~taking information, actual and intended
. 2. reasons for taking or not taking advanced mathematics
coufses |

3. futufe educationél plans

4. future career and life style plans

5. reasons to work

6. factors considered important for jéb selection

7. evaluative informatiqn on the special mathematics classes
in which the students participated.

Aftar the objectives had been clarified, several mathematics
questionﬁaires that had been used in other studies were reviewed.
These included:

1. Questionnaire items under consideration by the National
Association for Educational Progress for use in the N.I.E.
study. | ”

2. Questionnaire items used by Project Talent in their assess-

ment of the high schoo@ population in 1960.
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3. Questionnaires developed by Maita Levine for NSF Grant

#GY 11411 Project entitled Identification of Reasons Why

Qualified Women Do Not Pursue Mathematical Careers.

4. Questionnaires developed by Lynn H. Fox ‘and the ‘Intellec-
tually Gifted child Study Gréup for use with the Hopkins'
all-girls accelerated Algebra class and the Career Awareness
Class for girls.

Selected questions from the above questionnaires plus those
developed by the staff, related to the intial objectives were
compiled and categorized and then ‘disseminated for review and
comment, after which another draft version was prepared. Copies
of the tentaéive questionnaire and a letter soliéiting comments
were sent to all the recipients of the grants funded kv N.I.E. on
Women in Mathematics, to selected representativéé of the school
systems whose populations are being used for‘this study, and to
other professionals in tbe area of giftéd and talented,mathematics
education and/or se# differences in intellectual abilities;
Responses were receivgd from twelve people, representing all the
* groups polled. - .

During:thig period, the questionnaire was pilot tested with
a group of 18 students attending special courses sponsored by the
Study of Mathematically Precocious Youth. Tﬁe students who were
‘used in the pilot_testing had been already identified as highly
precocious in mathematics in pre§ious Talent Searches and therefore,
were similar in age and mathematical ability to the students who
were to be assessed as part of the study excegﬁ that the pilot
population was éll male. Since the questionnaire.was designed for

a highly gifted population and ‘the pilot testing was intended only

q
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to ascertain whether the questions were clear, it was believed that

using an exclusively male population would not be problematic.

The students Were interviewed individually after each one answered

the questionnaire in order to check their respouses .and to ask
them if they found any of the questions,confusing or ambiguous.
The results of this pilot testing and of the interview protocol
is included in the Appendix. |

| After compiling the suggestions received as a result of the
letter to professionals in the field and some of the problems
that were noticed as a result of the pilot testing, a final form
of the Questionnaire was developed.

One of the‘Maryland school systems, upon obtaining the
first form of the questionnaire, replied that they would only
permit assessment of the six questions related to course-taking
and career plans so an’abbreviated forn was written for that school
system. Copies of both the longer finai questionnaire and the
abbreviated version are included in the Appendix.

The questionnaire was administered during_tne winter, 1978-9,
to the students particioating in programs in cooperating school
systems, to the students who participated in the special Career
Awareness Class at The Johns Hopkins University in the summer,
1977 and to 100 students from the 1978 Talent Search who were
randomly selected from those who had oompleted the F-5 MAS.

The results of the questionnaire responses, along with the results

of analysis in the areas of course-taking and achievement, are

summarized in the following section.

[
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ANALYSIS OF COURSE~-TAKING

Since the reluctance of gifted girls to take advanced mathematics
courses in high school limits their college and career options later
on, a majbr focus of this study was to investigate course-taking
behavior patterns with respect to mathematics, science, and the -
special programs. The analysis of mathematics and science course=-
taking, acceleration in mathematics, and population attrition in the
special programs is di;cussed"in the following sections.

High School Mathematics and Science Courses
s;nce high school mathematics and science courses are pre~

requisites for later college and career options, the students were

“ questioned about their course-taking plans, and group and sex differences

were ihvestigated. The students were given a list of the following
courses: Algebra I, Algebra II, Plane Geometry, Solid Geometry,
Tr}gonometry, Analytic Geometry, Eiementary Functions orvPre-Calculﬁs,
Statistics, Probability Theory, Computer Séience, Chemistry, Physics,
and Business Math. They were asked to check one of five options
describing -their plans with regard to eacﬁ course: "I have already
taken," "I definitely.plan to take", "I probably will take", "I don't
know", and "I will not take".

Since very few of the students indicated a reluctance to take
the introductory courses, the analysis focused on Pre~Calculus,
Calculus, Chemistry, Physics anq Computer Science. If students
indicated plans to take Trigonometry and Analytic Geometry that was

considered an acceptable pre-calculus sequence in lieu of a specific
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course labeled pre-Calculus. Probability and Statistics were excluded ‘
fr9m the analysis because of their lack of availability in most high

~ schools, and Business Math was eliminated because few students indicated
an interest in it and it is noﬁ particularly relevant for this highly |
able population. The categorieé "I have alre#dy iaken" and "I
definitely plan to take" were combined, and the distiﬂ;tion between the
actual and projected was presumed to be caused by age and degree of
acceleration rather than a difference in degree of cbmmitment to

take the course. The responses of the students in the Hopkins Accele~

rated girls class 3nd the Control boys and girls all fall into the

definitely will or definitely will not categorieS"because‘these““”'*”“*“"”‘““““

o]

students have graduated from high school and none of the responses

were based on projections.

Pre~Calculus

The results of the students' responses to the question asking
about their plans to take pre-Calculus are shown in Table 3. The

Insert Table 3
groups with the highest percentage of students planning to take pre-
Calculus in high school are the School System boys, School System girls
and the Control boys. Significant differences were found in comparisons
between the School System boys and the Talent Search boys (p < .001),

" between the Control boys and the Control girls (p < .05) and between




Table 3 :
Planning to take Pre~Calculus in High

Distribution in Percents of Students

School by Group and Sex

Group Sex N Definitely Will | Probably Will | Don't Know | Will Not
School Boys 158 91.2 7.0 1.9 0 *
System | Girls 68 89.7 5.9 4.4 0
// '
Talent | Boys 47 70.2 14.9 14.9 0
Search | Giris | 44 72,744 11.4 15.9 0
Career.
Class Girls 22 77.3 4.5 18.2
Hopkins']} - -
Accel.
Class Girls 22 72.7 27.3
Control | Boys '24 95.8 4.2
Groups | Girls 24 70.8 29.2
Significant Chi-Square Comparisons
. School System boys versus Talent Search boys x2 = 16,97 p < .00l
Control boys versus Control girls x2 a 5.4 p < .05
Control boys versus Hopkins' Accelerated Class x2 = 4,75 p < .05

* Percents do not total 100% due to rounding.

** Four Talent Search girls indicated plans to take Calculus but not
pre-Calculus.

. Calculus, it was assumed that they will take pre-Calculus ag well
possibly under another name, and they are included in this percentage.

Since pre-Calculus is normally a prerequisite for

*
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the Control boys and the Hopkins' Girls Accelerated Class (p < .05),
A comparison of the School System girls with the Talent Search girls

just missed significance at the p < .05 level,

There appears to be an effect of the special treatment so as to
iﬁcrgase the participAtion of the School System boys and girls in pre-
Calculus courses. The higher percentage of Contfol boys who took pre-
Calculus as compéred to the projection of the Talent Search boys Tay be
due to the fact that the figures for the former group are actual instead
_of projected. The Talent Search boys who responded "probably" or
————-~-  "don't know" may end up taking the course. ‘
¢ i

/

1
!
i

Caiculus

/ Table 5 shows the results.of the students' responses to the
question asking about their plans to take calculus in high school. The

qroups with the highest percentages planning to take Calculus were

{

| - Insert Table 5
/
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/the School System boys and girls an§ the Talent Search girls. Sig-

/ nificantly more School System boys than Talent Search boys (p < .05) °
/ indicated plans to take Calcqlus. The greater percentage of Talent

! Search girls than Talent Search boys reporting definite plans to take
/ Calculus, while not statistically significant, was nonetheless sur-
prising. On the other hand, only 4.3% éf the Talent Search boys said
they didn't know if they'd take it while 11.4% of the Talent Search

'éirls reported they didn't know or would not take Calculus.




Table 4 : Distribution in Percents of Students
Planning to Take Calculus in High School by
Group and Sex

| Group Sex N Definitely Will | Probably Will | Don't Know | Will Not
| school Boys ‘| 156 77.6 14.7 1.3 6.4
|
; System | Girls 68 75.0 14.7 4.4 5.9
Talent Boys 47 63.9 31.9 4.3 0.0 *
. - T '
Search | Girls 44 72.8 15.9 9.1 2.3 1 [ »
Career
Class Girls 22 68.2 18,2 13.6 0.0 -
Hopkins'
Accel. -
Class Girls 21 33.3 66.7
Control | Boys 22 68.2 1.8
Groups | Girls 20 40.0 60.0

 Significant Chi-Square Comparisons

School System boys versus Talent Search Bovs x2 = 11.24 p

A

.05

Control boys versus Hopkins' Accelerated Class X = 5,22 p < .05

I

* Percents do not total 100% due to rounding




-48- | |

There were no significant differences found in a comparison
‘between the Control boys and the Control_girls, but the comparison
s’between the Control boys and the Hopkins'lAccelerated Class did reveal

a significant difference in favor of the boys (p < .05). fThis is

. . disappointing in view of expectations that the treatment class would have

| encouraged the girls to keep pace with'if not exceed the boys in parti-

cipation in mathematics courses. It appears that the brief Algebra I

,{ experience at Hopkins was not enough to‘maintain the girls interest
through the more advanced courses without additional intervention. On - -~
the other hand, the Schobl.System prograhs appéarhto‘ﬁave suéceséfﬁlly |
encouraged the girls in the program to participate through Calculus at
the same rate as the boys.. The small difference between the School
'System girls and the Talent Search girls, however, raises a question
about the effect of treatmen£ versus gﬁe effect of changing attitudes
over time. It will be importani to follow-up these ygroups in the future
;o see if the projections hold true.and if those in thev"probably"
and "don't know" categories actually do or do not take Calculus., Per-
haps gifted adolescent girls in 1978-79 are more aware of the importance

of studying calculus than were their éounterparts in 1973-74,

Chemistgx

The percentages of students by group and sex planning to take

Chemistry in high school are shown in Table 5 . There were no




Table
Planning

: Distribution in Percents of students

to take Chemistry in High School
by Group and Sex

E;oup $ex N 'Definitely Wwill Probably will Dop't Know | Wil Not
School” Boys | 155 78.7 12.9 5.8 2.6
System | Girls 68 82.3 7.4 10.3 0
Talent | Boys 47 66.0 17.0 12.8 4.3
séarch Girls| 43 76.6 16.3 7.0 0
'“Car%er"' 
Class |:Girls 22 86.4 13.6 0 0
Hopkins'f
Accel.v
Class | Girls 21 100.0 0
Control | Boys 21 95.2 4.8
Group | Girls 20 75.0 25.0
Significant Chi-SQuare Comparisons -

*Percents do not total 100% due to rounding.




significant differences found in Chi Square comparisons performed be-
tween School System boys and Talent Sear;h boys, between Career Class
girls' and Talent Search girls, between Hopkins Accelerated Class
girls and ControL girls, or between Career Class girls and School
System girls.

The highest percentages éf girls plannin§ to take Chen.istry were
found in the Hopkins Accelerated Cclass and the Career Class, neither of
which had unusuaily hi§h percentages planning to take either pre-
pélculus or Calculus. Even though comparisons with other groups in
P 4
&he study were not significant, there may be some treatment effect
?vident with individual girls in those two Hopkins classes, both of
Which had Career awareness components. Wwhile these classes hoped to

!

;mpact mathematical course-taking as well, their effect may have been
! . _

stronger on Chemistry.

; The higher percentages in both the Control boys' group and the
;Hopkins accelerated class compared with the younger students in the
. study may be at least partially a result of actual versus prbjected data.
The students in the "probably will" and "don't know" categories may
engmup taking Chemistry, and, if so, the percéntages would 59 as high :

as those in these two groups.

Physics
The results of the students' responses to the question asking

about their plans to take physics in high school are shown in Tabl (6.,

\
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Table 6 : Distribution in Percents of Students Planning
to take Physics in High School by Group and Sex

Group Sex N Difinitely Will | Probably Will | Don't Know | Will Not
school |Boys | 156 73.1 16.7 7.7 2.6 *
System | Girls | 68 72.1 17.6 8.8 | 1.5
Talent | Boys 47 , 65.9 23.4 8.5 2.1 *
Search | Girls 44 70.5 ' 18.2 11.4 0
Career :

Class | Girls 22 59.1 31.8 9.1 0
Hopkins'

Accel. :

Class | Girls 21 61.9 38.1
Control 'Boys 21 90.5 ' 9.5

Groups | Girls | 20 50.0 -] s0.0

Significant Chi-Square Comparisons

Control Boys versus Control Girls x2 = 8,11 p < .01

Control Boys versus Hopkins' Accelerated Class x2 = 4,73 p < .05

3

* percents do not total 100% due to rounding

“
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Like mathematics, physics is often viewed as a male domain, and
sex differences were expected when plans to take the course were
analyzed. Chi'Square comparisons involving the School System, Talent
Search and Career Class groups, however, revealed no significant
sex or group differences. Comparisons between the Control boys and
Control girls and between the Control boys and the Hopkins' Ac-
celerated class were signifiéant,Athever, at the .0l and .05 levels,
respectively.

It ﬁay be that times have changed and the School System, Talent
Search and Career Class students are behaving less stereotypically
than did the students in the groups ﬁhat are just a few years older
than they are. The other possibility is that the projections will not
hold up for the youﬂger students and that the girls will not actually
participate in Physics courses to.;he same degree as the boys do‘but
will behave more like the Hopkins' Accelerated Class and the Control

Girls while the boys will behave more like the Control boys. It will

be important to observe the behavior of those who are saying "probably

will" and "don't know" with respect to physics.

Computer Science

Table 7  shows the results of students' responses to the

question about.their plans to take Computer Science in high school.

Insert Table 7
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Table 7 ': Distribution in Percents of Students
Planning to take Computer Science in High
School by Group and Sex

Group Sex N Definitely Will | Probably Will | Don't Know | Will Not
School | Boys | 153 41.8 24.2 28.1 5.9
System | Girls | 68 29.4 | 5.9 51.5 13.2
Talent |Boys | 47 42.6 27.7 25.5 4.3
Search | Girls | 43 34.9 ~ 25.6 34.9 4.7
Career ' !

Class Girls 22 , 27.2 22.7 31.8 18,2
Hopkins'

Accel, ' .

Class | Girls 21 : 19.0 ‘ 81.0
Control | Boys 21 28.6 . - 71.4

) S

Groups | Girls 20 20.0 80.0 5

Significant Chi-Square Comparisons

School System Boys versus Girls x2 = 20,82 p < .001

* Percents do not total 100% due to rounding.
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Significantly more School System boys than School System girls
Plan to take Computer Science in high school (p < .601).'_Comparing
'groups on this measure can be'unfair since the course may not be
available in all schools., Presumably, however, the school system ‘
boys and girls in the study have equa; access to computer science
.courses since they're in the same school systems. The sex difference
in céurse-taking with respect to computer sciencé, therefore, may be
an indication of differ%ng attitudes and interests.

Tﬁere were no signifiéant differences in other group comparisons

of plans to take Computer .Scinece in high. school.
Acceleration

Since this study hopes to identify ways to éncourage mathematically
able girls to take more mathematics\courses, itnseemé‘valﬁable to
identify programs that result in a-~eleration in mathematics. pre-
sumably the gi:ls who have succeésfully ;ompleted moreAdiffiéuit |
m&themat;cs courses bhefoi. the .ime when girls‘graditionally begin to
drop out of m;thematics in:high school will be less likely to stop
takihg mathematics courses aﬂd,,even if they should drop out of mathe=-
matics(éourses-in tenth.ér eievé;th grade, they may have completeg
Calculus by that time.

Bright students in most Maryland school gystems normally bedan
Algebra I in eighth gradé. Less able students ugually begin in the
ninth grade,’énd some school systems in other states require all

students to wait until ninth grade to begin Algebra I. Thus, students

who complete Algebra I, Algebra II, and Plane Geometry by the end of
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ninth grade can be considered to be at least one year accelerated in
mathematics. If these accelerated students continue to take a pre-
Calculus course in tenth grade and Calculus in eleventh grade, they \
remain at least qne:year aqcelerated.

Table 8 show; the percentage of students in each group who

Insert Table 8
completed or expect to complete Algebra I, Algebra II, and Geometry by
‘the end of ninth grade (variable A), those who completed or expect to
complete pre-Calculus by the end of tenth grade (Variablé B), and those
who completed or expect to complete Calculus by the end of eleventh

grade (Viriable C).l' _
Table 9 shows a list of hypotheses relative to mathematics

Insert Table 9
course-taking and acceleration .and the results of Chi-Square comparisong
generated by these hypotheses. A key explaining the groups and variables
is shown on page 59 ; For the purpoﬁes of this analysis, the number
of students known to have taken certain cburses and those pleénning to
take them were combined so that all students were classified as either

yes or no with respect to the variables being tested. The percentagzs

L3

1 This data was based on questionnaire responses.




" Table 8

Distribution, in Percents, of Students Who Completed
Algebra I, II and Geometry by the End of the 9th Grade (Variable A),
Pre-Calculus by the End of 10th Grade (Variable B),
and Calculus by the End of 1llth Grade (Variable C),
and Were, Thus, at Least One Year Accelerated in Mathematics

$

‘Vgtiable A - Variable B variable C
Group
roj. proj. roj. roj. roj. roi.
N | yes pyag no no N | yes P yes | ho P noj N | yes P yeg no pnoj
] 1. Career Awareness ‘ |
" Class 22| 36.4| 0.0|63.6| 0.0 | 22| 9.1 (22,7} 0,0(68,2 || 22| 0.0]|31.8 | 0.0 68,2
2. Hopkins All-Girls' -
Accel. Class 26| 46.2| 0.0|53.8| 0.0 || 26)|46.2| 0.0 |53.8| 0.0 | 26°|19,2 ]| 0.0. |80.7 | 0.0
3. School System ' ' : '
,Girlsl ‘ 64| 79.7| 1.6 10.9| 7.8 || 64| 40.6 | 34.4| 6.3 |18.8*| 64| 3.1[60.9 | 6.3|29.7
- |
4. School System ,
o Boys1 1148| 81.1| 5.4 112.2| 1.4*{|148|35.8| 48,0 | 8.8 7.4 |[148] 9.5|68.2 | 8.1 | 14.2
5. Control . \ ‘ ;
Girls ‘ 25| 12.0| o.0{88.,0| 0.0 || 23| 8.7( 0.0 |91.3| 0.0 H23 8.7| 0.0 91.3| 0.0
6. Control
Boys 26| 19.2| 0.0{80.8{ 0.0 || 26} 30.8| 0.0 |69.2| 0.0 || 26|34.6| 0.0 |65.3 | 0.0
7. Talent Search _ , _
Girls 44 9.1{31.8( 9.1|50.0 || 44| 4.5| 36.4 | 0.0 {59.1 || 44| 2.3 38,6 | 0.0 59.1
8. Talent Search , 5
Boys 47| 34.0| 2%5.5| 4.3(36.2 || 47| 12.8| 44.7 | 0.0 [ 42.6*§ 47| 4.3|53.2 | 0.0 42.6 *
o 3

: < T
Y E;’,.Excludes one school system class where all students began as ninth graders, since this program did not

' provide Algebra I, II and Geometry in that one year.

* Does not total 100 percent due to rounding.
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Table 9 : Results of.Chi Square

K]

=57=

Tests of Hypotheses relative to the impact

of different treatments upon mathematics course-taking

Q

1 1 Level of
Hypothesis Group Variable Significance
I. Boys and gixl; differ Vvs., VI A .5 n.s.
with respect to mathe- B 3.66 n.s.
matics courses taken C 4.7 P < .05
in high school
VII vs. VIII A 2.46 n.s,
B 1.87 n.s.
C 1.87 n.s.
II.  Girls who participate II vs. V A 7.16 p < .0l
- in an accelerated pro- B 8.39 p < .0l
gram will differ from C 1.1 n.s.
girls who were not in
a special program with | III vs. V A 36.5 p < .001
respect to mathematics B 30.43 p < .001
courses taken in high c 20.75 p < .001.
school. o
) IT vs. VII A .08 n.s.
' B .08 n.s.
o} 3.48 n.s.
III vs., VII A 16.88 ‘P < .001
- B 11.36 p < .001
o 4.74 p < .05
III. Girls who participated | II vs. \'24 A 4.28 p < .05
in an accelerated mathe- B 1.3 n.s.
matics program will o 1.56 n.s.
differ from boys who
were not in an acceler- |III vs. VI A 30.62 p < .001
ated program with res- B 15.39 p < .001
pect to course taking (o] 6.49 p < .05
in high school. '
II vs. VIII A 1.21 n.s.
- B .86 n.s.
c 9.93 p < .01
III vs. VIII A 6.33 p < .05
B 3.81 n.s.
o .50 n.s.
IV. Girls and boys who par- |III vs. IV A .59 n.s.
ticipate in accelerated B 1,71 n.s.
mathematics classes wilﬁ c 3.60 n.s.
-not differ with respect '
to mathematics courses
taken in high school.
1

The variables and groups are defined in the key on page 59 of this report.
| 99
¢




B8

Table 9 (continued)

o

1 1 level of
Hypothesis Group Variable Significance
V. Girls who participated II vs. II1 A 11.09 p < .001
in a school system based B 6.92 p < .01
accelerated program will C 14.87 p < .001
‘differ from girls who
participated in a
special summer acceler-
ated program with res-
pect to course' taking
in high school.
VI. Girls who participated Ivs.V A 3.87 p < .05
in a career awareness B 3.76 n.s.
program will not differ C 3.76 n.s.
from girls who had no
program with respect to | I vs. VII A .008 n.s.
course taking in high B .20 n.s.
school. C .20 n.s.
VII. Girls who participated Ivs., III A 13.58 p < .00l
in an accelerated class : B 11.44 p < .001
will differ from girls c 5.66 p <..05
in a career awareness , :

class with respect to Ivs. II A .47 n.s.

course taking in high B 1.02 n.s.

- “school. 5 c 1.01 n.s.
~VIII. There is no difference |V vs. VII A 6.29 p <.05

: between mathematically - B 7.49 p <.01
gifted girls who were C 7.49 p < .01

- seventh graders in 1973
- and were not in a special
program, and those who
were seventh graders in.
1978 and were not in a
special program with
respect to mathematics
course taking in high v
school.

IX. There is no difference VI vs. VIII A 11.0 p < .001
between m: hematically - B 4.77 p <.05
gifted boys who were c 3.49 n.s.

seventh graders in 1973
and were not in a special
program, and those who

were seventh graders in

1978 ¢ were not in a

specias program with
raspect to mathematics
course taking in high
school.
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Dependent Variables

Number and percentage of students completing Algebra I, Algebra II, and Plane Geometry

A.
by or before the end of the ninth grade (at least.one year ahead of schedule).
-B. Number and percentage of students completing all pre-requisite courses for the Calculus
; by or before the end of the tenth grade,. ’ o
;C. Number and percentage of students who completed Calculus by or before the end of the
; eleventh grade. L '
Groups
I. Girls in a Career Awareness program in the summer after seventh grade in 1977.
II. Girls in an accelerated mathematics class at The Johns Hopkins UniVersitylin the summer
after the seventh grade in 1973. : : '
III. Girls in accelerated mathematics programs conducted by four school systems in the years
: 1974-75, 1975-76, 1976-77, and 1977-78 when the girls were seventh graders.
IV. The boys who participated in special accelerated mathematics classes in four school
systems in the years 1974-75, 1975-76, 1976-77, and 1977-78 when the boys were seventh
»graders, , )
V.. A group of girls who were not in an accelerated program who were seventh graders in 1973
and matched with Group II on measures of ability and socio-economic variables.
VI, A group of boys who were rot in an accelerated mathematics program who were seventh grader
' in 1973 and matched with Groups IXI and V on measures of ability and socio-economic vari-
- ables.
VII. Girls who participated in,the 1978 Talent Search and were not in an ‘accelerated program,
III. Boys who participated in the 1978 Talent Search and were not in an accelerated program.
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of students in each group with regard to Variables A, B, and C

condensed into the two categories of yes or no are shown in Table 10

Insert Table-'10

Hypothesis I

The first hypothesis states that boys and girls differ with
respect to mathematics céuﬁses taken in high school. To test this
hypothesis, the boys and girls in the untreated groups were compared
o; Variables A, B, and C. A comparison of the 'two control groups
from 1973 revealed no significant differences at tﬁe end of ninth or
tenth grade, but there was a significant difference (p < .057'1; the
~ eleventh grade with more boys than girls taking Calculus. Wwithout
being in a special program the boys were more willing than the girls
to acce;era;g in mathematics and to take Calculus in eleventh grade.
This supportsithe hypothesis,

This hypothesis does not hold true, however, for the comparison

between the 1978 Talent Search boys and girls., There were no signifi=-

cant differences between the Talent Search boys and girls on any
of the three variables, Studenté' willingness to accelerate in
mathematics appears to have increased in the interim for both

boys and girls, but particularly for girls. There are two possible

explanations for this. One is that things have really changed since




Table 10 : Distribution in Percents of Students who completed Algebra I, II, and Geometry by
the .end of 9th grade (Variable A), Pre-Calculus by the end of 10th grade
(Variable B), and Calculus by the end of 1lth grade (Variable C) consolidated so
that actual and projected course-taking are combined into the categories of "yes"
and "no" with respect to each variable.

. | | Variable A variable B ~ variable C
_ ' . . ' v | s
Group P N Yes No | N Yes _ No N Yes No
I. Career Class 22 | 36.4 | 63.6 22 | 31.8 | e8.2 22 | 31.8 |es.2 ,
II. Hopkins' Accel. C;ass - 26 46.2 | 53.8 26 46.2 53.8 26 19.2 | 80.7* ?>
III. School System Girls 64 81.3 | 18.7 64 75.0° 25.1* . 64 | 64,0 | 36.0
IV. School System Boys . . 148 86.5 | 13.6* 148 - | 83.8 | 16.2 148 77.7 | 22.3
V. Control Girls | 25 12.0 | 88.0 23 | 8.7 | 9.3 23 |. 8,7 ]91.3
VI. Control Boys .26 19.2 | 0.8, 26 30.8 | 69.2 26 34.6 | 65.3*
Vii. Talent Search Girls 44 40.9 | 59.1 |’ 44 40.9 59.1 44 40.9 | 59.1
| VIII. Talent Search Boys 47 59.5 | 40.5 47 57.5 42,6% 47 - 57.5 | 42,6




1973 and there is an increased awareness of the relevance of mathematics

courses to college and career goals and of wo ..n's expanded options
for careers outside the home. Another possibility is that the girls'
projections of their future behavior are not éorrect. The 1973 group
is now in college and the figures for them are based on actual courses
taken. The 1978 group is oniy in the ninth grade, so projections were
made based on what m;thematics courses the studeﬁts are currently
taking and their planned courses ' for the next two years. They may or
may not actually take the coursés later. 1If the girls' projections
gfe less accurate, than those of the boys, a sex difference in_course-
taking will result. It is, however, encouraging that the ninth érade
girls in this study are at‘least aspiring to take the advanced mathe-

matics courses and indicate a willingness to accelerate their study of

" mathematics.

‘ Hypothegis II

The second hypothesis states that girls who participate ih an
accelerated qathematics progtam will differ fr;m girlg'who were not
in é special program with respect to mathematics courses in high
school. To test fhis hypothesis, the girls in the two accelerated
programs (The School System classes and the 1973 Hopkins all-girls
class) were compared with the girls in the two untreated groups.

A comparison of the 1973 Hopkins class with the control girls
revealed significant differences on Variables A and B, but not on C.

This was largely a result of the facf that six girls from the accel-

erated class who had completed all their pre-Calculus requirements




by the end of tenth grade took College Algebra instead of Calculus in
eleventh grade. Although their reluctance to take Calculus contrasts
with the behavior of the comparison group of boys, the girls are bagi-
cally still more accelerated than the control girls. A comparisoﬁ
between this classlgnd the 1978 Talent Search girls, however, yielded
no significant differences on any of the three variables. Ig fact, the
percentage of girls who are accelerated (or projected to be accelerated)
is slightly higher for the Talent Search groups than it 'is for the 1973
Hopkins class.

TheaSchool System accelerated girlé Qere also compared with the
two untreated groups and there were significant differénces favoring
the School System girls in both comparisons'on all variables. Thus,
even thbugh the Talent Search girls have shown a-willingness to
acéelerate, they are not accelerated to the same degree as the girls
in the Schobl System acceleraﬁed classes,

The hypothesis holds true, therefore, for comparisons invoiving
the girls who participated in tbe School System acceierated classes,
but the girls in the 1973 Hopkins class did not accelerate a£ a faster
rate than the 1978 Talent Search girls. Again, it is not clear
whether this is a result of a change in attitude during the time
interval involved or whether it is the difference between p;ojected and

actual course~taking.

Hypothesis III

The third hypothesis states that girls who participated in an
accelerated mathematics program will differ from boys who were not

in an accelerated program with respect to course~taking in high school.
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vention. It did, however, help the girls keep pace with the boys. The

‘to have helped them keep pace with the boys.

-64-

To test this hypothesis, the two groups of accelerated girls (School
System and 1973 Hopkins class) were compared with the two groups of
untreated boys..

A compérison between the 1973 Hopkins' accélerated class and the
Control.boys revealed a significant difference at the end of the
ninth grade. A comparison of this class with the 1978 Talent Search

boys revealed no significant differences on Variables A and B, but

there was a significant difference in favor of  the boys (p < .0l) on
Variable C. It appears that this class did rot serve to accelerate

the girls at a faster rate than the boys accelerate without inter-

difference favoring the boys on Variable C may again be due to the
reluctance of girls to take Caiculus. |

A comparison between the School System accelerated giils and the
Control boys revealed significant differences at all levels in favor
of the girls. A comparison between the School System accelerated girls
;nd the Talent Search boys revealed a s}gnificant difference on
<

Variable A, but not on B and C. The accelerated girls do not, therefore,

remain more accelerated than the untreated boys, but the class appears

X}
N

Hypothesis 1V

The fourth hypothesis states that girls and boys who participate
in accelerated mathematics classes will not differ with respect to
mathematics courses taken in high school. A comparison of the boys
and girls in the School System accelerated classes revéﬁled n;

significant differences on the three variables, thus supporting the

6 r&l




hypothesis.

Hypothesis V

The fifth hypothesis states that girls who participated in a
school system based accelerated program will differ from girls who
part;cipated in a special summer accelerated program with respect
to course-taking in high school. A comparison of the 1973 Hopkins'
girls revealed significant differences on Variables A, B, and C with
the School System girls showing greater acceleration. The hypothesis
is thus supported.

There age several reasons for this difference. One is that the
school system programs are usﬁally more accelerative than that par-
ticular Hopkins class was which only accelerated éhe girls one year in
mathematics in.a_summer. Even more important, however, is that
there is. a greater willingness on the part of'Schbol System personnel
and pogsibly also the.girls themselves to continue acceleration in

: 7

mathematics after the program ends when it is a school based program

than when the program is held elsewhere. The time interval between

1973 when the Hopkins' class was held and the initiation of the School

System programs between 1974 and 1977 may also be a factor.

Hypothesis VI,

'
i

The sixth hypothesis states that the girls who participated in a

Career Awareness program will not differ from girls who had no program

with respect to course~taking -in high school. A comparison between the

Career Clas$ girls and the Control girls revealed a significant dif-
ference favoring the}Career Clasgs girls on Variable A, but none on
Variables B and C. There were no significant differences in com-

parisons between the Career Class girls and the Talent Search girls.
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The hypothesis, therefore, appears to be supported.

Hypothesis VII

This hypothesis states that girls who participated in an ac-
celerated class will differ from girls in a Career Awareness class
with respect to course-taking in high:school. A comparison between
tme Career ‘Class girls and the School System accelerated girls revealed
significant differences in acceleration favoring the School System_eirISa
at all three grade levels, thus supporting the hypothesis. The hypo- '
thesis does not hold truei however, in a comparieon of the 1973
Hopkins' class with the Career Class. There were no significant

differences between these two groups. )

Hyposthesis VIII

The eighth hypothesis is intended to compare the two un-
treated groups of girls in the study with respect to acceleration:
the cOntrol girls and the Talent Search girls. It states that

there is no difference between mathematlcally gifted girls who

were seventh graders in 1973 and were not in a special program,

and those who were seventh graders in 1978 and were not in a
special program with respect to mathematics course-taking in

high school. Consistent differences between the two groups at

- all three grade levels were revealed, thus refuting the hypothe-

sis. As was mentioned earlier, it was not clear whether these
differences are due to changes in course~taking behavior between
1973 and 1978, or whether the differences were based on projections

that may not hold true.

Hypothesig IX h ' . N\

' This hypothesis ig the same as the eighth, but for the two

groups of untreated boys., It states that there is no.difference betweeh

V)
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mathematically gifted boys who were seventh graders in 1973 and were
not in a special program, and those who were seventh graders in 1978 and
were not in a'special program with respect to mathematics course-taking

in high school. There was a significant difference between the two

groups on Variables A and-B favoring the 1978 Talent Search group, but
these differences apparently disappeared by eleventh grade, because
there was no significant difference on Variable C. The 1978 group

accelerated at a younger age, but both'groups appeared willing to

accelerate,

Population Attrition in the Accelerated Classes . . e

In order for the special accelerated mathematics classes to
succeed in accelerating students in mathematics.and to encouraée
increased participation in advanced courses, it was important that éhe
students remain in the special programs and not drop out. This study,m
therefore, investigated. the rate of population attrition in the ac-
celerated classes and sought to determine if the programs were equally

successful in'keeping girls enrolled as they were in keeping boys

enrolled,

’ School-based Program A

Table 11 shows the number and percent of students in Scﬁool-
based Program A who completed two years in the accelerated program.
~The 43 students enrolled were divided into two classes, one of 24 and
one of 19, the first year. The students who continued the gecond year
were combined into one class. After complg}iﬁg the two years, the
students were eligible to enroll in either a pée-Calculus or a

Calculhs course (depending on achievement level) in high school.

- TG




Insert Table 11

There were relatively fe@ girls enrolled in this program: eight
as compared with 35 boys. Of these eight girls, three were in one clasg
during the lst year and five were in the éther so the number of girls
in each class was quite small. Of those who started in the program,
hbwever, 62.5% of the girls and 57.1% of the boys completed the two years.
The girls did not drop Qut of the program at a higher rate than the
Boyg and the three girls who composed the entire female population of

one of the sections all compléted the program.

School-bagsed Program B

The number and percent of students in School-based Program B who
completed the two year special mathematics program are shown in Table 12.
These students upon completion of the program, were also eligible to
" enroll in an advanced mathematics course in high school. This state-'

sponsored program included three classes initiated in 1976 and one in

1977.

Insert Table 12
Of the three classes initiated the first year, two yere.held in
one city (one class for 7th and 8th graders and one class for 9th graders),
and the other class, for all three grade levels, was held i another
city. The class held in the city where only one class was formed
reported a higher completion rate for both boys and girls (70.6%) than
the classes in the other city (32% and 30.4%) and all three of the girls

in the class completed the program.

71
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Table 11 : Number and Percent of Students in School-based
Program A Who Completed Two Years in the Accelerated
Mathematics Program and Number who dropped out.

Boys + Girls Total

Number enrolled | | 1
in 1lst year of program 35 | 8 ! 43

. | !
Number dropped |
during lst year 6 2 8
Number who completed
lst year but did not 9 1 102
complete 2nd year of

program |

Number who successfully -
completed both years of 20 5 | 25
the program . ! |

Percent who successfully ? |
completed both years of 57.1% 62.5% 58.1%
the program

five additional students (1 girl and 4 boys) enrolled but
dropped out so early that they were not included in any of
the information about’ the class provided by the school system.

five of these students (1 girl and 4 boys) enrolled in high
school full time the second year of the program and presumably
were able to get aan appropriate mathematics course there.




Table 12 ; Number and Percent of Students in School-based
Program B Who completed Two Years in the Accelerated
Mathematics Program

1976 7th & 8th 1976 9th grade | 1976 7th, 8th & 9th © 1977 class
grade class class grade class

Boys |Girls |Total Boys {Girls |[Total Boys |Girls |Total Boyé" Girls {Total

Number Enrolled
lst year of program 19 6 25 17 6 23 14 3 17 15 13 28

Number dropped .
during 1lst year 1 0 1 0 0 0 0 0 0 0 3 3

Number who completed
¥st year but did not ‘
complete 2nd year of 11 5 16 11 5 16 5 0 5 2 8 10
program ‘

Number who success-
fully completed both ‘
years of the program 7 1 8 6 1 -7 9 "~ 3 12 13 2 15

] Percent who success-
fully completed both : '
years of the prograu 36.8%| 16.7% | 32% 35.3%| 16.7% | 30.4% 64,3% | 100% 70.6% 86,7%| 15.4% 53.6ﬂ

(A P 7/‘




The clgss formed in 1977 was held in the city where the two
had been the year before and, for the first time, the ratio of bcys
to girls was almost even with 15 boys‘and 13 girls in the class. The
percentage of Soys completing this class was high (86.7%) but for
girls‘it was very low (15.4%) with most of the girls electing not to

participate in the second year of the program.

School-based Program C

The program in School System C was somewhat différent from that
in the other school systéms in that it»was longer than two years and
took tﬁe students through Calculus, and the students simultaneously
took one course during the day in school and another at night in the
special program. A more detailed description of the program is in-
cluded in Chapter II of this report. o '

Table 13 shows the number of students who completed each course
in the sequence while still enrolled in the speciai program. The

percentage of students who stayed in the program through Algebra I,

Algebra II and Geometry was computed for comparison purposes and is
sﬁown on the table. Completion rates through geometry were as follows:
Class I, 91.3% (93.3% of the boys and 87.5% uf the girls); Class II,
68.4% (73.3% of the boys and 50% of the girls); Class III, 62.5%

(62.5% of both boys‘and girls); Class IV, 58.3% (50.0% of the boys and
66.7% of the girls; and Class V, 69.2% (85.7% of the boys and 50% of

the girls). The first class was the most successful in keeping both
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Table 13: Number of Students Who Completed Each Course and Number Who Dropped out of the
Accelerated Mathematics Program in School-based Program C.

Number of Students

Who Remained in Program Through Each Course

This group did not take Calculus

2 Although five girls did not take Computer Science, only three are listed by the county

as having dropped the program.

Key:

B =1.ys
G = QGirls
T = Total

Presumably the other two girls plan to take Calculus,

Number Analyt.| College |Computer . | Dropped | % who completed
Class Enrolled |Alg. Alg. II | Geom. Trigqg. Geom, Alg. Science |Calculus|Program |Alg. I, II & Geom.

B G T|sB ¢ ?lBc r|B ¢ Tr|B G TfB G T|BGT|B G T|BGT|B G T]|B G T
I 15 823 |15 823j14 721115 722|14820[12820/13720 [13720}6 3 9| 95 14 {93,3%/87,54/91.3%
I1 15 419 15419011213 |11 415] 72 9f 52 72[10212 |50 5[olo!olf104 14 |73.38/50.8v}68.4%
I11 8 816 | 8816/ 7714 5 510| 44 8 34 7| 5510|533 8 3 32 ¢ |62.54}62.5%)62.5%
v 6 612 6612 34. 7| 3 4 7 32 5 [50.08)66.7%(58.3%
v 7 6131 7613 63 9| 6 3 9 13 4 [85.78]50.08[69.2% |

|




boys and girls enrolled at 1least through geometry, and the _.ast class
retained a high percentage of the boys. Class II which had the smallest
‘proportion of girls compared to boys (4 vs. 15) lost S50% of its girls’

by the end of Algebra II and none of the girls continued into Computer

Science.

School-based Program D
> Table 14 shows the number and percent of students in School-.
baséd program D who completed two years jin the accelerated mathematics

program. These students were then eligible to enroll in a pre-Calculus

_ level course in high school.

This school system hac a fairly high number of girls enrolled in
the prqgram with 18 girls in the class that began in 1976 and 14 girls
in the class that began in 1977. The first class was more-succeSSful
than the ;econd at. keeping girls enrolled. 77.8% of the girls in the
first class completed the two years while only 57.1% of the second
class did. A higher percentage of boys completed the second class

1]

(80.6%) than did the first class (65.4%).

Attrition in the.School-based Programs

N

Previous experience with accelerated classes at the Johns Hopkins
University in mixed sex classes where girls were greatly outnumbered

by boys and the drop-out rate among the girls was high had led the
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Table 14 : Number and Percent of Students in School-based
Program D Who Completed Two Years in the Accelerated
Mathematics Program and Number Who Dropped Out.

1976 - 77 Class : 1977 - 78 Class
Boys |[Girls ' Total ' Boys I Girls i Total
f i
Number enrolled in . . J
lst year of program 26 18 i 44 21 14 'I 45
: ! | '
! 1
Number dropped during 1 5 l. 6 | 4
1st year 1 1 { 2 370 4 7
Number who completed !
lst year but did not 2 3 - !
complete 2nd year of 8 3 11 3 i 2 5
program '
|
Number who' successfully : i
completed both years of f
' the program 17 14 31 25 ' 8 | 33
¢ i
Percent who successfully
completed both years of .
the program h5.4%) 77.8% 70.5% 80.6%} 57.1% | 73.3%
L .

At mid-year the class was divided so that students who were not doing as
well as desirable repeated algebra I while the rest of the class continued
into Algebra II. These students are not counted as dropping out because

s they remajned in the Special program and were eligible for Geometry the
following year. Ten boys and one girl were in this category.

One of these boys skipped 8th grade and took Geometry in high school and
‘two moved out-of-state -

Two of these girls skipped 8th grade and took Geometry in high school and
the other one moved out-of-state :

Two additional girls and one additional boy dropped during the lst year to

complete Algebra I in their school but rejoined the Special class for
Geometry and thus are not included with the drop-outs.
> One boy moved out-of~state
6 One girl moved out-of-state
7 One boy skipped 8th grade and took Geometry in high school and one moved
Q out-of=-gtate i)
ERIC
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investigators in this study to suspect that there may he a need for a

"critical mass" or minimum number of girls in a mixed sex accelerated

class to encourage girls to stay in the program and not view the cléss

as a male domain. The results of this study do not neceséarily, support this.
In School System A where female enrollment in the accelerated

program was low, the attrition rate for girls was also lgw. 1In School

System B, the class :ith the smallest number of girls (3) lost none to

attrition, wﬁile theaclass with 13 girls lost 11l. On the other hand,

the other two School System B classes with relatively small numbers of

girls had high attrition rates. School System C showed no pattern

either. The class with the smallest proportion of girls (Class II)

had lost half of them by the time the group completed Geometry but so

did a class.wheré almost half the class was female (Clgss V). The

classes in School System D, which began with relatiQely large numbers

of girls, were fairly successful in minimizing attrition among the girls,

but not noticeably better than some of the classes in the other systems

that had fewer girls.

. No clear pattern'emerges from this, therefore. One intevesting
phenomenon, however, is the fact that the only two classes that lost no
girls to attrition were the ones in School Systems A and B that began
with only thrée girls. In some cases the need for a critical'mass may
be a factor in preventing attrition. It is possible, however, that when
the number of females is very small (as in the classes with only three
girls) the girls form a cohesive group and ngne drop out so as not to

desert the others.




The school systems were encouraged to provide any information they

had on reasons for attrition. This was not available in most cases.
School system A provided fairly complete infor@ation on why individual
students dropped out and School System D provided information on some
of the students. |
Of the students who dropped out of the program in School System A,
almost all of the reasons were related to either an unwillingness to do
" the homework or the course being too difficult. One girl was affected
by her frieqd dropping out and she eventually did too. The comment
about - "r by her teacher was: |
"Very frustrated even though she did well in the
course. Crying because of homework. Her best
friend also dropped out." |
School system D provided information on students who left th;

ar—

program to enroll\ip high school or because their families moved out
of state, and these ;Eudents are footnoted in Table 14. The other
dropouts left the program to return to a lower level less accelerated
mathematics course in their reqular school. While the reasons were
not provided by the school system, it seems likely that the reasons

must have been similar to those given by the students in School System

A: too much homework or the course was too diffirult.

Other Treatment Programs: The Hopkins' Girls!' Classes

Table 15 shows the number and percent of ,girls who completed the
Hopkins' All-Girls' Accelerated Class and the Career Awareness Class.

The percentage of students who completed the Accelerated Class was 69%

8{ o -




but all of the girls who enrolled in the Career Awareness

!

completed it,

Insert Table 13

class




Table

15; Number and Percent of Students in Hopkins-based

-

Classes Who Completed Program

. Percent
Number Number Numbex. Completed »
Class o Enrolled | Completed Dropped Course
Accelerated Class 26 18 i ' 69
Ao
I . [y
Career Awareness Class 24 24 0 100

i

~ T
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ACHIEVEQENT IN SPECIAL PROGRAMS
, &

A questioﬁ of concern in this sﬁudy was whether or not boys
and girls who participatéd in aqqélerated'maghematicshprograms dif-
fered with respect to achievement as measured by standardlzed tests,
The achievement tests used were the Algebra I, Algebra II, and Plane
Geometry tests of the Cooperative Mathematics Test Series published
by thenEdgcational Testing Service.

Students in most of the programs were adminiétered tests of
mathematical agd verbal apfitude for selection into the program.
Students were . given either the Scholastlc Aptltude Test (SAT), the
Prellminary Scholastic Aptitude Test (PSAT), ‘or the School College
and Abllltles Test (SCAT) stng cpnversxon tables provided in
the manuals for the SCAT it was possible to convert all scores tor
the SAT §céle for comparisons, Mean SATsM and SAT-V scores or

4
equivalent scores from the. PSAT or SCAT are shown in Table 16

o ”°
along with the achievement test scores. The boys scored slightly

S N AN S ED 4R D G W A e (W W W@ @ W WD as

'higher on SAT;M and slightly lower on SAT=V than the girls.. There
was, however, no significant difference on achievement measures.
Indeed the levels of performance for both boys and girls were
ektremely n&gh on all three tests. 1In AlgeBra I the mean converted

score of 168 for both sexes is at the 97th percentile for 8th graders
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Table 16

Means and Standard Deviations on Aptitude and Achievement Tests
- for Students in School System Accelerated Mathematics Programs,

by Sex

Test Sex Number X s.d.

Girls 73 518 77
SAT-M

Boys 185 556 91

Girls 65 . 436 92
SAT-V

Boys 171 405 89

Girls 87 168 6
Algebra I ~ '

Boys 208 168 6

- | Girls 65 164 7

Algebra II

Boys 166 166 7

Girls 41 168 8
Geometry -

Boys 114 171 8

80




on national norms and the girls' and boys average scores were at
the 93rd and 95th percentile, respectively, for Algebra II, on
national norms. The girls average score was at the 97th percentile and
the boys average score wa., at the 98th percentile on the test of Plane
Geometry knowledge, The number of cases varies for each test due to
attrition of students during the course of the program,

Analysis of covariance for achievement of boys and girls on the
tests of Algebra I, Algebra II and Pléne Geometry were performed .
using mathematical éptitude as measured by the SAT-M or equivalent
conyerted PSAT or SCAT. There were no significant sex differences in
these analyses as shown in Table 17. These analyses included only

Insert Table 17
those cases for whom both aptitude and achievement test scores were
avgilable.
Since the students selected for thé,programs had been carefully

chosen on the basis of ability, it seemed likely that interest
rather than ability would determine success in the programs.,
Mathematical aptitude as measured by the SAT-M or its equivalent

* did not appear to be significantly related to completion of the
programs. The mean SAT-M scores of students who completed the

programs and those who did not are shown in Table 18,




-82-

QCI

Table 17 : Analysis of Covariance of Achievement Scores
on Tests of Algebra I, Algebra II and Plane
Geometry for Girls and Boys in Accelerated

Mathematics Controlling for Aptitude

Scources of Variation df SS MS F
Algebra I Covariate: SAT=-M 1 2279.394 2279.394 | 99,891
Sex 1 79.034 79.034 3.464
Within '246 5613.451 22.819
Albegra II Covariate: SAT=M 1 2351.419 2351.419 | 74.758
Sex 1 42,789 42.789 1,360
within 196 6164.837 31.454°
f
Plane Covariate: SAT-M 1 }895.6¢0 895.600 14.821
Geometry | gex 1 74.142 74.112 | 1.226
wWithin 120 7251.476 60.429

1LY




Table 18 : Number and Mean SAT-M Score or Equivalent of
Students* who Completed or Dropped from the
Special Accelerated Classes, by Sex and School System

Completed ' i Dropped
‘t_School System Sex Number Mean SAT-M ' Number Mean SAT-=M

Boys 20 506 15 487
A

Girls 5 462 ’ 3 453

Boys 32 627 18 646
B LE ]

Girls 6 610 14 614

' Boys 38 484 9 441

C

Girls 23 - 480 8 459

Boys | 25 544 6 518
b , _

Girls 8 - 510 6 518

»

The cases included in, this table are those for whom SAT-M
scores were available ‘

** Excludes Class where all students enrolled were 9th graders
because they were older when aptitude measure was taken.




In school system A the average SAT-M scores of boys and girls
who did not complete the progrém were slightly lower than the average
scores of the boys and girls who completed the program. There did
not, however, appear to be a direct relationship between scores on
the SAT-M and course-completion. The boys and girls with the lowest
SAT-M scores of the group both compléted the program. The tﬁo
highest scoring boys and the two highest scoring girls completed
- the program. The dropouts were chiefly among the midd;e range of
scores. .

In school system B the average SAT-M scores for boys and ;irls
who did not complete the prograﬁ were sligPtly higher than the average
scores of the boys and girls who completed the program. O;e of the
two highest scoring boys and the highest scoring girl did not com-
plete the program. The four lowest scoring boys and one of" the three
lowest scoring girls completed.the program.

In school system C the mean SAT-M scores of those students
who did not complete the program were slightly lower than the mean
scores of those who did finish the program. The two boys with the
lowest SAT-M scores did nét'complete the program bﬁt the two lowest
scorin;\Qirls did finish.

In school system D the boys who did not complete the program
scored on the average slightly lower on the SAT-M than boys who did
finish but this was not true of the girls. The two lowest scoring
girls completed the program,

Wwith the excep;ion of school system B, boys and girls who did not
complete the programs tended to fall in the middle range sf
ability of their classes rather than at either extreme.' Even in

system B the majority of dropouts scored in the middle ranges of the

8y




SAT-M. Thus, ability as measured by the SAT-M was not the crucial

factor for successful completion ¢ thé’program.

Pearson product - moment correlation coocefficient were computed
between and among the aptitude (SAT-M and SAT-V) and achievement
measures (Algebra I, Algepra‘II and Plane Geometry) and are shown

in Table 19 . For both boys and girls there was a significant

correlationvbetween SAT-M and SAT-V. SAT-M scores were significantly
correlated with scores on the Algebra I and the Algebra II tests for
both boys and girls but the correlation between SAT-M scores and

the Geometry test scores was significant for boys but not girls.
Scores on SAT-V were not correlated with achievement test scores

in Algebra I, Algebra II or Teometry for either sex. Algebra I scores
and Algebra II scores were significantly correlated for both sexes -
but Algebra I and Aléebra}II scores correlated with Geometry‘scores
for boys but-fiot girls.

Multiple regression analysis using Algebra I and Algebra II as
dependent variables, respectively, and sex, SAT-M and SAT-V as pre-
dictor variables found no multiple correlation significant beyond
the simple predictive power of SAT=M (r = .54 for Algebra I and
r = .52 for Algebra II); Geometry scores were not predicted

singly or by any combination of sex, SAT-M, and SAT-V.

1
!
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Table 19

Correlation Matrix of Test Scores
for Students in School System Accelerated Mathematics Programs,

. by Sex
! SAT-M SAT-V Alg. 1 | Alg. 2 Geom. - i
SAT-M | T .26 .42 (54 .29
| ~.(65) (69) (49) (26)
CSAT-V i 31w ’ .20 -.37
(171) (49) (19)
! Alg.1 | ,59w» 46 ** -.14
(180) (166) \\(65) (39)
f
Alg.2 = ,50%* 02 | .6oww \\-—\ .28
©(150) (150) : (166)
| l
Geom. L32%% .08 ! 4O
(07 . (83) | (13
i
*p < .05 ** 5 < 001

lCorrelations for girls are shown in the upper right diagonal
of the table, and correlations for boys are shown in the
lower left diagonal. The number of cases for each correla-
tion is shown in parentheses.
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ATTITUDES AND fNTERESTS
) ' .

An assessment of the student's attitudes and interests
relative to mathematics and future plans was included in the
study to supplement the data on course-taking and achievement and
hopefully contribute to a greater understanding of behavior. The
foliowing areas -were iné?ﬁded: 1) feelings about mathematics,

2) the influence of significant others, and 3) career and life
style planning. Cross-tabulatjgh comparisons between measures of
acceleration, lifé style plans, and career goals and attitudinal

measures were also made. The results are reported in the following

sections,
Feelings About Mathematics

Some understanding of the basic feelings boys and girls
have about mathematics may help explain sex differences in mathe-
matics course-taking. Using the questionnaire and the b-s MAS
to measure attitudes in this area, this study investigatec:
1) reasons for studying advanced mathematics; 2) feelings about
mathematics as a male domain;‘J) the students' ccnfidence in their
ability to learn mathematics; and 4) their feelings about the special

programs they participated in. .

Reasons for Studying Advanced Mathematics

On the questionnaire students were asked to rate the impor-
tance of seven reasons to study mathematics beyond Algebra I.
The question was worded as follows: "Below are reasons why

some people do or do not study mathematics beyond Algebra I.

9%
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For each reason listed,. check the column that best describes

how important these reasons are for you." Students could select
"Not Important", "Somewhat Important", or "Very Important" for'
each of these reasons: a) Mathematics will be important for my
future career, b) Many of my friends will be taking advanced
mathematics courses, c¢) Advanced mathematics is required to get
into a'good college, d) Mathematics teaches logical think;ng,

ie) Mathematics is interesting to study, f) Mathematics is necessary
in this technological age, and g) Mathematics is easy to learn.
Space was left for students to write any reasons that were impor~
tant to them but had been omitted from the 1list.

Tables 20 to 26 summarize the response distributions
for the School System boys and girls, the Talent Search boys and girls,
. the Career Class girls, and the total boys and girls to this
question, and the results of significant chi-square comparisons
bétween the sexes within groups and between groups are noted in
these tables. Chi-square tests of significance were performed
between each of the following groups for each item in this question:
Career Class girls vs. School System girls vs. Talent Search
girls, total girls vs. total boys, Talent search boys vs. School
System boys, School System gir1§ ;s. School System boys, Talent
SeArch boys vs. Talent Search girls, Career Class vs. Talent
Search girls, Career Class vs. School System girls, Career
Class girls vs. Talent Search boys, and School System girls vs.

Talent Search girls. The results are summarized in the tollowing

sections.




Important for Career

While a higher percentage of School System boys (74.0%) than
School System girls (58.3%) indicated that the importance of
mathematics for a future career was a very important reason for
them to study advanced mathematics, a chi-square test of significance
‘based on the three possible responses for the School System boys
versus girls did not yield significant results, nor were there
significant results from any other chi-square comparisons. Thus,
boys ‘and girls in the groups surveyed did not differ significantly
in their perception of the relevance of mathematics to future
career plans. The majority of both sexes in all groups saw it as
a very important reason and only a small percentage in each group
said it was not an important reason. These results are summarized

in Table 20.

This result was surprising in view of an earlier study
(Fox 1975) which posed a similar question. A random sample of 67
girls and 104 boys who parqicipated in SMPY's 1974 Mathematics
Talent Search were asked how important they thought mathematics
would be for their future career. About two-thirds of the boys
(62.1%) and only a third of the girls (33.8%) thought that
mathematics would be very important for their future career, a
significant difference. This contrasts with the 1978 Talent
Search students surveyed were 70.2% of the boys and 75% of the
girls thought that importance to career was a very important

reason for studying advanced mathematics. The questions in the
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Table 20

Distribution Percents of Responses to

"Mathematics Will Be Important for My Future Career"

as a Reason for Studying Mathematics Beyond Algebra I,

by Group and Sex

S ' I;I‘L::bal Not Somewhat Very
Group ex exr Important Important Important
of Persons ]
School Girls 36 5.6 36.1 58.3
System —
Boys 190 4.0 22.0 74.0

" lralent Girls 44 C 2.3 22.7 75.0
Search '

' Boys 47 2.1 27,7 70.2
Career | .iris 22 0 31.8 68.2
Class

‘lrotal Girls 102 2.9 29.4 67.6

. Boys 147 3.4 23.8 72.8

Significant Chi-Square Comparisons

° None -

* Does not total 100 percent due to rounding.

L]




two surveys were worded somewhat differently but, it seems
that, in the interim from 1974 to 1978, girls may have become
more aware of the relevance of mathematics to a wide range of

careers,

Friends ' p

The 'second reason for studying advanced mathematics that the
students were asked to consider was "Many of my friends will be
taking advanced mathematics courses." 'The responses are

summarized in Table 21. ﬁ( Chi-Square tests revealed a signi-

~ficant difference between the Talent Search poys and the School

System boys (p < .05). Combarisons that just missed significance
at the .05 level included Schoal System girls vs. School System
boys (p = .054), Career Class vs. Talent Search boys (p = .07),

and School System girls vs. Talent Search girls (p = .06)ﬂ No

¢irls in the two treatment groups, - the Career Class and the

School System programs, said that this was a very important reason

perhaps because these.girls had already shown a willingness to

leave their friends hehind when they agreed to participate in

either the Hopkins~based Career Awarene;s class or the School
System programs which draw students from entire school systems
and are predominantly male. The fact tha? School System boys
seem to care more than either the Talent Search boys or the

School System girls about their friends being in advanced
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Table 21

A Distribution in Percents of Responses to
"Many of my Friends will be Taking Advanced Mathematics Courses"
° as a Reason for Studying Mathematics Beyond Algebra I,
by Group and Sex

Total

. : Not - Somewhat Very
Group HSex Numbex Important Important Important

. of Persons
School Gi:ls {: 36 83.3 16.7 0
System .

Boys 99 64.6 25.3 10.1
Talent Girls 4 61.4 31.8 $.8
Search ' =

Boys 47 53.2 44.7 : 2.1
Career | .. g 22 81.8 18,2 0
Class :
Total ‘Girls 102 73.5 23,5 2.9 *

Boys | 146 61.0 31.5 7.5

Significant Chi-Square Comparisons

: ‘ )
Talent Search Boys versus School System Boys x° = 7.19 p < .05

* Does not total 100 percent due to rounding.




- mathematics courses with them and yet still enrolled in the special

classes suggests that these boys may hgve friends in the programs

wifh them, It may be that boys as we@i as girls who do care about
! l .

having their friends with them do not, take the advanced courses

unless their friends do too, and that'f the predominatelymale make-

' !
up of these classes makes this more ?f a problem for the girls
’ /

and limits girls' participation in ﬁhese classes.
/

/
;

College ,
"Advanced mathematics is requircd to get into a good college."
was the next item in the question. The results are summarized in

Table 22. ~ - There were no significant chi-square comparison

results at the .05 level between any of the groups although one

corparison just missed significance. Talent Search boys vs. School

System boys was significant at the .059 level with the Talent
Search beoys coﬁsidering this to k= a more important reason than
the school system boys.

Logical Thinking

The next reason given for studying mathematics was that
"Mathematics teaches logical thinking." The students' responses

are summarized in Table 23, Two comparisons were significant:

Talent Search boys vs. School System boys (p < .05) and School




Tablé 22

' Distribution in Percents of Responses to
"Advanced Mathematics is Required to get into a Good College"
as a Reason for Studying Mathematics Beyond Algebra I,
by Group and Sex

Total :
Not Somewhat Very ,
Group Sex Numbex Important Important Important
of Persons _
School Girls 36 2.8 44 .4 52.8
System =
. Boys 99 8.1 43.4 48.5
Talent Girls 44 0 34.1 65.9
Search |-
Boys . 46 4.3 26.0 69.6
career | Girls' 22 0 150.0 50.0
Class
Total | Girls 102 1.0 41.2 57.8
Boys . 145 6.9 37.9 55.2

Significant Chi-Square Comparisons

None

* Does not total 100 percent due to rounding.
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System girls vs, School System boys (p < .05) with more of the
School System boys indicating that this is a very important- reason

‘to study mathematics than the students in either of the other

groups. ) | \\

Interesting

"Mathematics is interesting to study " was the next reason
for studying mathematics that the students were asked to consider.
The results are summarized in Table 24. No chi-square compar-

ison on this question reached significance.

- ) P G T D D D D S D e S G - - G D D

Insert Table 24

Technological Age

Students were agked to rate the importance of "Mathematics

" is necessary in‘this{technological age " for studying advanced
mathematics. These results are shown in Tésle 25, There were
no significant chi-squafe comparisons for this factor.

Insert Table 25
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Table 23

Distribution in Percents of Responses to
"Mathematics Teaches Logical Thinking"

as a Reason for Studying Mathematics Beyond Algebra

by Group and Sex

-
Total : v
Not Somewhat very \\
Group Sex Numbex t | Important | Important:
. of Persons Importan mpor port |
School Girls 36 8.3 58.3 33.3
System _
Bdys 100 9.0 31.0 60.0
Talent | Girls 44 22,7 38.6 38.6
Search
Boys 47 8.5 53.2 38.3
Career | Girls 22 18.2 36.4 45.5
Class _
Total | Girls 102 16.7 45.1 38.2
Boys 147 8.8 38.1 53.1
Significant Chi-Square Comparisons
Talent Search boys versus School System boys x2'= 6.98 p < .05
School System girls versus School System boys x2 = 8,74 p < .05

* Does not total 100 percent due to rounding.

-




Table 24

Distribution in Percents of Responses to

by Group and Sex

"Mathematics is Interesting to Study"
as a Reason for Studying Mathematics Beyond Algebra I,

;Eﬁ:l Not Somewhat Very
Group Sex. ex Important Important Important
of Persons
School Girls 36 13.9 44 .4 41.7
System -

‘ Boys 99 14.1 43.4 42.4
Talent Girls 43 11.6 34.9 - 83.5
Search

' Boys 47 12.8 36.2 51.1
Career | .. 1s 22 " e 45.5 45.5
Class
Total Girls 101 11.9 40.6 47.5

Boys 146 13.7 41.1 45.2

Significant Chi-Sqﬁare Comparisons

None

* Does not total 100 percent due to rounding.
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Table 25

Distribution in Percents of Responses to
© "Mathematics is Necessary in this Technological Age"
. as a Reason for Studying Mathematics Beyond Algebra I,
by Group and Sex

s ;ﬁ:;?l Not Somewhat Very

Group ex ex Important Important Important
of Persons
school | Girls .36 0  52.8 47.2
System - ~
“ Boys 100 ) 4.0 36.0 60.0

Talent | Girls a4 9.1 34.1 56.8
Search

Boys 47 4.3 53.2 42.6
Career | Girls 22 4.5 36.4 59.1
Class ) .
Total © Girls 102 4.9 41.2 53.9

Boys - 147 4.1 41.5 54.4

Significant Chi-Square Comparisons

None

* Does not total 100 percent due to rounding.
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Easy

The final reason included in this question was that
"Mathematics is easy to learn." The results are summarized in

Table 26. In every group the boys consistently rated this as

e

a more important reason than the .girls suggesting a trend in
that direction, but chi-square tests did not produce significant
results except that the compgrison of total boys versus total
girls just missedwsignificance at the .05 level (p = .056).

It is not fully clear from the question whether the girls are
saying thaé Mathematics is not easy for them or whether it is
simply not an important factor in their decision. It is
possible, however, that if indeed'they are less likely than the
boys to feel that math is easy for them‘(evenvthough the ability
levels of the students in this study are coﬁparable) that this
feeling of inadequacy could contribute to girls' reluctance to

take the more advanced mathematics courses.

Mathematics as a Male Domain

One hypothesis that has been postulated to explain girls'
reluctance to take advanced mathematics courses is that there is a
c(xmon perception that mathematics is a male domain. Girls may
perceive that it is unfeminine to participate in mathematics courses

where boys often outrumber girls, and may be reluctant to consider

10N .
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Table 26

Distribution in Percents of Responses to
"Mathematics is Easy to Learn"
as a Reascn for Studying Mathematics Beyond Algebra I
by Group and Sex

‘Total v b
” Not Somewhat | Very
Group Sex Number
S t t tant
' of Persons Importan Importan Impor an
School Girls 36 36.1 ! 50.0 13.9
System
Boys 100 41.0 39.0 20 .0
Talent | Girls 43 37.2 51.2 11.6
0 Search . -
Boys - 47 44.7 34.0 21.3
Career | Giris 22 36.4 54.5 9.1
Class
Total Girls 101 36.6 - 51.5. 11.9
Boys 147 42.2 37,4 20.4

Significant Chi-Square Comparisons

None




Careers in mathematics and science whgre males are likely to
outnumber females.

This study attemped to measure to what degree the perception
of mathematics as a male domain was a concern to the students in
the study. Measures used to assess tﬁ;s included the Mathematics as
a Male Domain subscale of the Fennema-Sherman Mathematics Attitude
Scale (é-s MAS) and a question on the questionnaire that was

corncerned with this issue. : T

annema-Sherman Mathematics Attitude Scale.

The F-S MAS was administered to the stuéents in the Talent
Search, one School System éccelerated class, and the all-girls'
school group. A comparison of th; boys and girls in the Talent
Search revealed significant results. The girls had more positive
scofes than the boys; that is, they were less likely to report that
mathematics was a male domain than were the boys.L Meari scores for
items on the Mathematics as a Male'Tbmain Scale'are shown, by sex,
in Table 27. The girls had significantly higher mean scores
%n the'non-stereotypic diréction than did fhe béys on all items.

Insert Table 27

The distribution of the actual responses to the Mathematics as
a Male Domain items are shown, by sex, in Table 28. It is the

girls, rather than the boys, who tended to check "strongly agree"
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Insert Table 28
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' Table 27 : Mean Scores and Variances for Items of the Mathematics as a Male
Domain Scale of the F-S MAS for Talent Search Participants, by Sex

Girls Boys

<1
[4]
t

Items ’ : X S

1. ' Females are as good as ;
males in geometry. 4.58 .46 3.90 .88 7.43%*

19

Studying’mathematics is
just as appropriate for -
women ac for men. 4.84 .23 4.32 .59 T.21%*

3. I would trust a woman just
as much as I would trust a

man to figure out impcrtant _ _
calculations. 4.79 .23 4.;5 .74 8.12%*

4. Girls can do just as well ‘
as boys in mathematics. 4.75 .34 4.23 .64 6.,64%*

5. Males are not naturally

better than females in
mathematics. . . 4.11 1.93 3.63 3.72 2.55* -

. #Women certainly are legical v
enough to do w;ll in mathe- _ .
’maticg. 4.80 .26 4.28 . 161 7.01

7. It's hard to believe a

femal® could be a genius
in mathematics. 4.73 71 4.35 .89 3.84%*

€. Wher a woman has to solve a
rath problem, it is feminine
to aszk a man for help. 4.55 .76 3.90 1.06 6.15%*

¢, I would have more faith in
the answer for a math problem o
solved by a man than a woman. 4.66 +53 4.08 | 1.04 5.85

0. Girls whe enjoy studying math . o
are a bit peculiar. 4.75 .34 4.33 .79 5.09

1.. Mathematics is for men; arith-
metic is for women. 4.75 .59 4.24 .66 5.86%*

12, I would expect a woman mathe-

matician to ke a masculine
f-jpe of person. 4.66 .41 4,22 .59 5.61**

* p < .05 ;l()i'

** p < ,001




Table 28 . Distribution of

Scale of the
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Item Response to the Mathematics as a Male Domain’
F~S MAS for Talent Search Participants, by Sex

type of person,

Strongly . Un- Strongly
Items Sex Disagree Disagree decided Agree Agree

1. Females are as good as Girls | 0.0 1.4 6.8 24.3 67.6
males in geometry. Boys 1.6 3.7 28.6 34.9  31.2

4. Studylng mathematics is Girls 0.7 0.0 0.7  12.2  86.5
just as appropriate for Boys 0.5 2.1 9.0 41.8  46.6"
women as for men. .

3. . I would trust a woman just
as much as I would trust a Girls 0.0 0.7 1.4 16.2 8l.8
man to figure out important Boys 0.5 4.2 14.8 40.7 39.7
calculations.

4. Girls can do just as well Girls 0.7 0.7 1.4 17.6  79.8
as bovs in mathematics. Boys 0.0 3.7 11.6 42.3 42.3

5. Males arm not naturally Girls  11.5 5.4 6.1  14.2  62.8
better than females in Boys 5.8 15.9  19.1  27.5  31.8
mathematics,

§. vomen certainly are legical laing .7 0.0 0.7 16.2  82.4
encugh to do well in mathe-  lpgyg 0.5 2.1  10.6  42.3  44.4
matics.

7.7 1t's hard to believe a Girls  86.5 8.1 0.7 1.4 3.4
female could be a genius Boys 56.1 29.1 11.1 1.6 2.1
in mathamatics. :

8. When a woman has to solve a |giqs 0.1 19.6 4.7 2.7 2.0
math problem, it is feminine Boys - 36.5 27.0 29.1 5.3 2.1
to ask a man for help.

3. [ would have more T g |Girls  77.0 15.5 5.4 0.7 1.4

] answer for a math problem |, 45.5 25.4 22.2 5.3 1.6

solved by a man than a woman. ,
10 Girls who enjoy studving math | Girls 8l.1 16.2 1.4 0.7 0.7
are a pit peculiar, Boys 54.0 31.2 10.6 2.7 1.6
11. Mathematics is for men; arith-|Girls 87.2 6.1 4.1 0.0 2.7
metic is for women. Boys 47.6 29.6 22.2 0.5 0.0
12. I would expect a woman mathe- Girls 72.3 22.3 4.7 0.0 0.7
maticlan to be a masculine  Jpgg 4.7 42.9  14.8 1.1 0.5

[




to the positive items and "strongly disagree" to the negative ones.

On four of these items (ones which reflect stereotyped thinking of

mathematics as a male domain), as many as.a fifth to a third of the
boys were undecided or accepted the stereotypic image. For example,ﬂ
on ite@ one, "Females are as good as males in geometry", approximately
92 percenﬁ of the girl$ agreed, but a third of the boys were undecided
or disagreed. Item two, "Studying mathematics is just as appropriate
for women aé‘for men" was strongly endorsed by 86.5 percent of the
females, but by less than half of the males. Alqost twenty percent
of the boys, but very few girls, were undecided or negative in response
to "I would trust a woman just as much as I would trust a man t7 do
an imébrtant calculation." On only one item, number seven, did more
than half of the males respond with a strong résponse in support of
female competence. That item was: "It is hard to believe a female
" could be a genius in mathematics."

~The feeling oﬁe might get from analyzing the responses is that
gifted boys believe a few Atypical females can achieve in mathematiés,’
 but many are not at all confident that women in genefal.are.equal to .
men with regpect to mathematics. The stereotype of the "atypical
female" as good at mathematics is further suppor;ed by the responsasg
toyitem five of the Male Domain Scale. Item five reads: 'Males
are not naturally better than females in mathematics." Over 20
percent of the boys disagreed with this statement and 19 percent
were undecided. Less than a third disagreed strongly with the

stereotype; (Even 17 percent of the girls disagreed with the idea of

sexual equality in mathematicst)

10y




: i ) -105-

’
."
i

. Gifted“&nd talented adolescent females have the same problems
ofiall adolescent females with respect to developihg their self=-image

of femininity. With respect to mathematics and femininity, two items

pFint out the possible conflict between gifted girls and bovs. On

4

‘,/ item eight, "When a woman has to solve a math problem, it is feminine

»

to ask a man for help", less than 10 percent of the girls were undecided
or agreed, while more than 36 percent of the boys were undecided or
.agreed, Over 14.percept of the boys were also undecided about the-
- question of female marhematicians being masculine (#12). Only 41
percent strongly disagreed.
The number of girls in the school system class that completed the
F-5 MAS was so small that statistical comparisons are not very meaningful.
Sex differences on the Mathematics as a Male Domair: subscale, however, |
were consistent with the Talent Search group. The girls from the all-
girls' ychool responded significantly (p < .05) lower, and more
Stereotypically, than the girls from the Talent Search but increas-
singLy less stergotypically with age from 7th to 9th to 1llth grade.
- Table 29 shows the means and Variances for the Mathematics as a

Male Domain Subscale for all Groups.

. Questionnaire

An item designed to assess the impact of the perception of

,Mathematics as a Male Domain was included on the questionnaire.

4

This question was administered to the Talent Search boys and girls

and the Career Class girls. The question reads as follows:




Table 29 )

Means, Variances and Significant t-Test Comparisons Between Groups

on the Mathematics as a Male Domain Subscale of the F-S MAS.

Comparison Between School System Accelerated Class Boys
and Talent Search Boys

Accelerated Class Boys Talent Search Boys t
X s° X - g2
44.69 70.22 49.66,| 51.80 3.66%%
Comparison Between Talent Search Boys
and Talent Search Girls
. Talent Search Boys Talent Search Girls t
X s X s
49.66 51.80 .55.98 20.62 9,33%%
Comparison Between Talent Search Girls
and All~Girls' School
Talent Search Girls All Girls' School t
X s2 X s2
55.98 20.62 53.50 | 39.52 2.85*
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Spmefpeog}e think that mathematics is a "masculiﬁe"
activity and that boys are bettgr than girls at mathe-
matics. Do your classm&tes and friends at school hold
this view? What makes you think they do or they don't?
(For example, what do they say about girls who are
"good at math"l) |
. The question was intentionally open»ended to elicit stories
A‘and feelings; it was possiblg,'however, to categorize therresponsesw
as either denials or confirmations of stereotyping in the peer group.
These results are summarized in Table 30. Chi-Square comparisons
revealed significant differences betweéh'the responses of the boys
and girls. The Talent Search boys denied evidence of their friends'
stereogyping mathematics as a male“domain to a greater extent than
either the Talent Search girl; (p < .05) or the Career Class girls

(p < .0L1). ' ;

While many of the girls denied evidence of sex role stereo-
typing in mathematics (one, for example, saidl;it never occurred to
me ﬁhat%sex had anything to do with mathematical ability"), examples
of steréotyping by teachers, parents, and peers were cited by 21

percentéof the Talent Search girls and 32 percent of the older

Career dlass girls. Some of the girls' comments follow:

112
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Table 30

Distribution of Responses in Percents to Questionnaire
Item Related to the Perception of Mathematics as a Male
Domain, by Sex and Group. '

Responses*
1 . [
Grou 1 _ 2 : 3 4 5 : Total
P Number
percent percent percent percent | percent
Talent Search Boys 79 4 2 4 11 47
Talent Search Girls 52 18 16 5 9 44
Career Class Girls 50 9 32 0 | 9 22
*
1 = Complete denial of evidence of stereotyping
2 = Denial of stereotyping, but use of words;: like "most",
Musually", etc., suggest some hesitation.
3 = Some definite evidence of stereotypiné cited
4 = Strong evidence of stereotyping cited
5 = No answer, a "don't know" response, or a response tha:
couldn't be classified into any of the other cate-
gories. »
Significant Chi-Square Compatisons
2 -~
Talent Search boys versus Talent Search girls X =11.39 p < .05

‘ 2 i :
Talent Search boys versus Career Class Girls X~ =14.75 p < .01

{
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"My friends do not hold this view, although some of

my teachers do."

"Yes. My classmates think that mathematics is for
boysbecausé they think it is boring and they usually
~don't do very well in it: If a girl is good at mathematics;
they call her a "brain"lor a "genius" and put her in a
special category of people — the people nébody reélly

wants to talk to, except for help."

"Most of my male classmates consider males superior at
anything. They regard mathematically inteiligent females
with disdain (usually due to envy or a feeling of

uncertainty about their own status)."

~"some of the boys still say boys are smarter than girls.
I must admit that at my school most of the girls who are

redlly popular with guys don't do so well in school."

"My classmates and friends have accepted the fact that

i am better than they in most aspects of mathematics;
however, many of the boys think that other girls who are
"goéd at math" are really strange and they don't go out
with them often. Irdon't know why they accept me and
not many others, unless‘it's because many of the others
study a lot and are too straight and too concerned with

their grades."”




"My friends in school don't tend to be prejudiced about

who should be good at math; however, all my girl friends
tend to dislike math and don't plan to go as far in their

study of math as the boys I know. They say that'they (the

girls) don't like math, and besides, what good will it do
them,'being girls?"

"I think that some people are good at math and some aren't,
but I do think boys are encouraged more and encouragement

does help."

' Q
"A lot of parents feel that boys are better than girls at
math and, consequently, their children think so, too.
Most of the higher math classes consist almost entirely of
boys and in my opinion this is only because girls don'ﬁ
think they can compete with boys."

"In math class I have noticed surprise in boys when a

girl does well in class or on a test." // {
\\’~ \
\)
A
The boys responses tended tc, be much shorter and were les;\\ \
likely to cite evidence of stereotyping. some of their comments NS

follow:

"Anybody who is good at math or anything gets called a

'brain'."
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"I cannot answer this question because I do not know of

any exceptional math students (female) at my school."

"Some people at my school say that boys are better than

girls at almost any academic class."

"I never heard this opinion before your other questionnaire.

I think it's a dated question."
“No. My school is very anti-chauvinistic."

"They don't think like that. They just take it for grantgd

that girls and boys are equal in math.d

A number of students (three Talent Search boys, five Talent
Search girls, and two Career Awareness Class girls), who denied evidence
of stereotyping, indicated that both boys and girls who do well in

mathematics are looked down on as “"brains."

Discussion

‘The Talent Search girls gave more positive responses on t;e FS-
MAS than did the Talent Search boys, but they answered less positively
on the questionnaire. While most of the items on the F-S MAS were
directed at asking them if they believe the study of mathematics is
as appropriate for females as males, the questipnnaire item asked
if their friends thought mathematics was masculine. The girls,

therefore, were more likely to deny that mathematics was masculine

but to suggest that they were aware of stereotyping among their

11() . "




friends. The boys, on the other hand, answered more stereotypically

for themselves, but were less aware of stereotyping among their

friends.

These results suggest that girls may experience conflict between

their own feelings about mathematics and their perception of other
people's feelings. They may risk popularity by being too good at

mathematics.

Confidence in Ability to Learn Mathematics

Based on the hypothesis that a lack of confidence in oné's
ability to do difficult mathematics-might contribute to a re;uctance
to take advanced mathematics-courses, the possibility of sex and/or
group differgnces in the students' feelingsvof confidence in their
ability to do mathematics was explored in this study. A study in )
1974 on mathematically gifted seventh graders had fouad sex differences
in self-confidence as measured by students' prediction of success
in the Talent Search. It was hoped that the Confidence in Learning
Mathematics Subscale of the F-S MAS would contribute to an under-ﬁ
standing of the importahce of this factor. This subscale was admin-

 istered to the Talent Search boYs and girls, one School System

Accelerated Class, and the All-Girls' School Group. Means, variances

and the results of t-test comparisons of the mean scores on this

subscale are shown in Table 31. K
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Table 31,
Means, Variances and Si@nificant t-Test Comparisons Betweeen Groups

" on the Confidence in Learning Mathematics Subscale of the F-S MAS.

ComgariSOn Between School System Accelerated Clas Boys
and Talent Search Boys

Accelerated Class Boys Talent Search Boys t ®
X s x g
— 3.20%%*
52.86 43.24 - 55,70 18.26
i

Comparison Between Talent Search Bovs
and Talent Search Girls

1

Talent Search Girls Talent Search Boys t |
X % X s° {
4.34* g

53.16 41.42 55.70 18.26 i

aas

Comparison Between Talent Search Girls
and All-Girls' school Group

/

Talent Search Girls All Girls' School t
X 5 X 5
6.48%*
N 53.16 41.42 44 .90 94,77
. ' ’ l
* p < .05 ** p < .01
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Significant differences were found between the School System Boys and

the Talent Search boys, betwecen the Talent Sea;ch girls and the i
Talent Sgarch boys, and between the Talent Search Girls and the
All-Girls' School Group. The Talent Search boys, of all the groups,
scored highest on this measure of confidence in learning mathematics.

The All-Girls' "School Group, not all necessarily very gifted in

mathematics, scored the closet to the Wisconsin samples used by
Fennema and sherman, and lower than ény of the gifted groups in the
study. wWhile it does not seem unusual that students gifted in
mathematics would tend to exhibit more confidence in their abilities,
one might have expected the girls in the All-Girls' School group to
have expressed more self-confidence than the Wisconsin normative
sémple of girls in mixed-sex schools.

Mean scores, by item and sex, for the Talent Search Group on
the Confidence Scale are shoﬁn in Table 32.

Insert Table 32

There were two items for which the differences were not statistiqally
significant, items one and fiveb("Generaily I hare felt secure about
attempting mathematics” and "I can get good grades in mathematics").
Although the differences on the remaining ten items Were statistically
significant; they were very small in magnitude, and both boys and

. girls tended to give positive responses. Thiscan best be seen by

loocking at the distribution of responses.

114
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Table - 32: - Mean Scores and Variances on Items of the Confidence
’ in Learning Mathematics Scale of the F-S MAS ,
for Talent Search Participants, by Sex !

L _ Girls 2 _ Boys 2
Item ' X S X - ) t
L. Genarally I have felt
Secure about attempt-
ing mathematics. 4.36 .62 4.48 .35 " 1,60
. I am sure I could do
advanced work in ' - ~
rathematics, , 4.36 .59 4.55 .37 2.53*
3. I am sure that I can . - :
learn mathenpatics. 4.62 .38 4.78 27 - 2.58*
4. I think I could
handle more diffi- . - .
cult mathematics. 4.11 .71 4.33 61 2.48
3. I can get good grades
in mathematics. | 4.71 .25 4.77 .27 1.07
8. I hava a lot of self-
confidence when it
comes to math. ] 3.95 .79 4.33 .52 4.33%%
7. I'm nc good in math. 4.62 .37 4.78 32 2.49*
2. I don't think I ecould )
d¢ advanced mathema- '
ti:s' 4o50 .48 4.68 .37 2o54.
7. L' not tie tyge to :
: Ads well in math. : 4.43 .69 4.63 25 3.42**
l7.  For some reason, even
though I study, math i
seens unusually hard
for me. * y * 4043 079 : 4070 . 031 3041..
li. " Mn3t sublects I can
handle 0.K., but I i
: have a knacl: for { o
o flbidg up math, 451 | .74 4.78 | .26 3.59
'12.  Math has bean my worst
stlbjeut. ' . 4055 085 4084 -21 3077..




.The distribution of item responses to the Confidence Scale is
shown in Table 33. With the exception of items four and six,

95 percent of the boys agreed with the positive items (1-6) and

disagreed or strongly disagreed with the positivé items (7-12). -

o

With the exception of items one and six, at least 85 pefceﬁt of the
girls agreeq or strongly disagreed with the negative items. In some
cases, the differences betweenrthe boys and girls was a matter of
degree of positiveness, as in item seven. ..
. When one looks at the content of the items, the response
. patterns make sense in relatiqu to previous rese;rch findings on
nwomen and mathematics. The item to which the largest percentage of
girls responded "strongly agree" was Item 5, "I can get good grades
in mathematics." The positive items to which the largest percentage
of girls responded "disagree" or "undecided", were Items 6, 4, and 2,
respectively: |

"I have a lot of self-confidence when it comes to math",

"I think I could handle more difficult mathematicsf, and

"I am sure I couié.do advanced work in mathematics."
The negative items for which the largest peréentage of girls were un-
decided or agreed, were 12, 11, and 9, respectively:

"Math has been my worst subject",

"Most subjects I can handle, but I have a knack for flubbing

up mdth", and "I'm not the type to do well in math."
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Table 33: Distribution of Item Responses to the Confidence Scale
of the F-S MAS for Talent Search Participants, by Sex

: Strongly ’ Un- Strongly
Items Sex Disagree | Disagree decided Agree Agree

1. Grnerally I have felt Girls 0.7 3.4 5.4 29,7 50.7
secure 2bout attempt- Boys 0.0 0.5 3.2 44.4 51.9
ing mathematics,

2. _I_am sure I could do Girls 0.0 2.7 9.5 36.5 51.4
acdvancad work in ‘Boys 0.0 1.1 3.2 35.5 60.3
mathematics.

3. T am sure that I can Girls 0.0 0.7 5.4 5.0 68.9

' le2rn mathematics.. Boys 0.5 0.0 1.6 16.4 81.5

4, I think I could ‘ Girls 0.0 5.4 14.2 44.6 35.8
handle more diffi- Boys 0.5 2.1 9.5 39.2 48.7
cult mathematics,

3 I can get good grades Girls 0.0 0.0 2.0 25.0 73.0
in mathematics. Boys 0.5 0.0 1.6 17.5 80.4

“6. I have a lot of self- Girls . 0.0 8.1 17.6 46.0 28.4
confidence when it Boys 0.0 1.6 10.1 i 42.3 46.0
comes to math, , —

7.  I'm no good in math. Boys 82.0 *| 15.9 1.1 | 0.0 1.1

' 1

8. I don't think I could Girls 59.5 32.4 6.8 i 1.4 0.0
:ﬁ‘ advanced mathema- Boys 73.0 24.3 1.1 1.1 0.5

ics,

2. I'm not'the type to Girls 58.9 30.4 7.4 2.0 1.4
do 've’.l in math. Boys - 69,3 29.1 1,6 0.0 0.0

lo. For some reason, even ‘
though I study, math Girls 60.1 3.1 2.7 4.1 2.0
for me. o

~ “ T Ee .

. nest,subjects b Girls 68.9 19.6 6.1 | 4,7 0.7
have a knack for '+ Boys _ ) I ) f ) )
fluboing up math.

2. ath has been my worst | Girls 75.0 12.8 5.4 5.4 1.4
subject, Boys 86.2 |+ 12,7 0.5 0.0 0.5
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Thus, some girls know they make good grades hut still persist in pro-
jecting future failures or a denial of their ability -- even though
this is a sample of girls who are among the most mathematically

talented girls in the nation (at least the top two percent on in-

grade tests such as the Iowa Tests of Basic Skills).

Of course, some of .the highiy able boys'respond similarly to
these items, but the difference still seems ﬁo be meaningful in
practical terms. Twice the percentage of girls than boys‘wére un-
certain or negative about their ability to handle more difficult
math, anq well over twice the percentage of éirls than boys admitted
to lacking confidence when it comes to mathematics.

Feelings about Special Programs

‘Items were included on the questionnaires administered to the .
students in the School System Accelerated Mathematics classes and
the Career Awareness class to assess their feelings about these

special programs. \

School System Accelerated Mathematics Classes

The students in the School System Accelerated classes were asked -
three questions designed to assess their feelings about the programs.
The results are shown in Table 34.

Insert Table 34
The first question asked the students was "What was the most enjoyable
aspect of the speclal mathematics classes." Four choices were offered

along with an option of "other" where the student could specify another
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Table 34

Distribution in Percents of
Responses of School System Boys and Girls to
Questionnaire Items Evaluating Their Accelerative Mathematics Classes

Girls Boys

Question Responding |Responding

’-18; The most enjoyable aspect of the special
mathematics classes was:

a) The chance to meet other students who were

as interested in mathematics as I was : 3% 7%
b) The challenge bf doing difficult work 14 % 17 %
c) The opportunity to move ahead in mathematics 67 % 69 .
d) The fact that the teacher'was very knowledge-i'

able and enthusiastic about mathematics ' 6 % 2 %
e} Other . 11 % 5 %

Total number of responses: ‘ 36 96

19. The least enjoyable aspect of the special
' -mathematics classes was:

!
|
|
|
a) Too much homework i 31 % 28 %
b) The work was too difficult i 14 % 5 %
c) There were too many students in the. class ,
who were smarter than I i 9 % 2%
d) The fact that the class could not be held |
- during fthe regular school day and had to be f
‘ held either after school or on Saturdays 26 % 35 %
e) Other ' 20 % 30 %
Total number of responses: ' 35 94 oo
o !
20. Being in the special mathematics class has:
a) Greatly increased my interest in studying
mathematics 39 % 49 %
b) Somewhat increased my interest in studying 1 .
mathematics , 28 % 27 %
c) Had no effect on my interest in studying
mathematics . 25 % 14 %
d) Decreased my intrest in studying mathematics 8 % | 7 %
e) Other - | 0% 3%
Total number of responses: 36 926
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aspect. Students were’asked to choose only one option. In a few cases
multiple responses were given anyway, and these were included in the
"other" category for tabulating purposes. The majority of both boys

(69 percent) and girls (67 percent) selected (c) as the most enjovable

;spect: "The opportunity to move ahead in mathematics." "The challenge'
of doing difficult work" was the second most popular reason but was
chosen by only 17 percent of the boys and 14 percent of the girls. A
.éhi-Square test‘of significance between the boys apd girls on responses
to this question yielded no significant differences.

| The second question in this section asked the students for the
least enjoyable aspect of the classes. "Too.much homework" was cited
by 28 percent of the boys and 31 percent of the girls.' "The fact that
the class could not be held during the regular school day and had to
be held either after school or on Saturdays was cited by 55 percent of
the boys and 26 percent of the girls. The differences between the boys;
and girls' responses were not significant,

The final question in this section asked the students what effect
the special class hac had on their interest in studying mathematics.
Forty-nine pefcent of the boys and 39 percent of the girls said that
being in the special mathematics class had greatly increased their
interest in studying mathematics. "Somewhat increased..." was
selected by 27'percent of the boys and 28 percent of the girls, "had
no effect..." was selected by 14 percent of the boys and 25 percent
of the girls, and "decreased my interest..." was selected by 7 per-

cent of the boys and B percent of the girls. The sex differences were

not statistically significant.




Career Awareness Class

The questionnaire admihistered to the Career Awareness Class
included several questions designed to assess the girls' feelings about
the program and to help evaluate whether the goals of the class had
been met.

The first ques£ion was "What, if any, benefits do you.feel you - ..
got from participating in the Career Awareness program at Hopkins in
the summer of 1977?" All of the students said that they had benefited
from the class and mentioned éuch benefits as interaction with high
ability peers, increased interest‘in mathematics and increased aware-
ness of careers. Some of the girls' answers to this question follow:

"I feel I became more aware of the many careers that
are open to me. I also feel that I became more
interested in mathematics than I had been before participat-
ing‘in the Career Awareness class."
"Because of going to the Career Awareness program
I became more educated as tolexactly what fields
were open to me. I also had the unique opportunity
to be in a class with students of similar abilities."
- "I saw different careers and it got me.thinking about
what I want to be. It also reinforced my original
idea that I can be anything I want to be. I learned
a lo£ and met some really nice people."
"Teachers began to realize that I was not an average
student when they found out about tﬁesa programs.
0 My parents have begun to expect me to do more with

myself which causes me to work harder and, all around,

I have really enjoyed Johns Hopkins."
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The students were asked to list specific'aspects of the class they
liked and disliked. Some of the students mentipned a strong liking
or disliking of a pa?ticular uniﬁ, such as Sﬁatisitcs,-but no units
appeafed to be unpopular with more than a few studgnts,‘and other
students éeemed to especially enjoy those same units. Other things
students said thgy liked incluqed: the teachers, the ot@er studegnts,
the feeling of independence waiking around campus, the computer, and
learning about new careers. &Aspects some students did noq'like in-
cluded the drive to Hopkins, £he hot classrooms, and that the class
was too short.

The next question the students were asked was: "At.any time,
did you feel like you wanted to drbp out of éhe Career Awareness |
Class? Why? If you didn't, what made you stay?" Sixteen students
said "no", one did not respond to the question, and five indicated
that at some point ﬁhey considered dropéing out. Three of thesze had
pgoblems'wiéh the Statistids unit, either finding it difficult or not
liking it, but decided to stay and liked the other topics. Sge girl
liked Statisticé but not the other toéics. The fifth girl said she
missed her friends at the pool but her parents wouldn't let her quit.

The next question asked the following:

"Did being in the class affect the way you feel
about yoursélf with respect to mathematics or how
you feel about yourself in general? (For example,

"~ has it changed your ideas about your career or edu-

cational goals? Do you like mathematics more or

less than you did before?)"
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Eighteen of the students responded positively to this question while -
thfee-said it had no effect, ‘and one did not answer. Some of the girls®
answers follow, | | |

"I now enjoy math more than I ever ‘have, and I

hever really noticed my mathematical potential

until then." |

"I probably like math more because I can see

where it will help me in the future. It doesn't

seem pointless any more."

"It made me realize that&mathematics is im-

portant to almost any career."

"I want to have a career in which math takes

some part. The class reinforced my feelings

of continuing on with math and not stopping

just Segause I have gotten all the credits

I neeé. I don't know whether I like math

‘bétter than I'did before, but now I realize

how impo:taht math is."

Finally, the students were asked: "If a‘younger friend,
brother or sister was invited to participate in a Career Awareness
class like theone you-participated in and asked your advice and
opinion about the class, what would you tell him or her?" Eighteen
students said they would recdmmend the class, two said possibly

(one of these said that the person would have to be'willing to work

hard), and two did not respond.
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Significant Others

Adult female mathematicians often state that support from signifi-
canp others was extremely;helpful and in}some cases the crucial factor
_in aidihg them to reach their goéls (Luchins in press). In addition,
Helson (in press) reported that female mathematicians were likely to
have close relationships with and be influenced by their fathers.
Casserl? (in press) reports that teachers were very influential in en-
couraging girls to take Advanced Placement courses in mathematics and
the physiéél sciences, The‘person and the exact nature of the inflgengé
may vary but it is clear that perceived support from others can be im-
portant to encourage the continuval study of mathematics by .young
women.

One of thé objectives of this study, was to examine the influence
of significant others on the lives of the mathematlcally able students
inthe study in order to see if there are sex differences in the
students perceptions of the encouragement they ;qceive from those
people who are closest to them. Since peer support and perception of
friends are discussed in anbther section of this report, the discussion
in this section will focus on fathers, mothers, and teachers. bata
were collected from two sources: the Fennema-Sherman Math Attitude
Scale (F-SIMAS) and the questiopnaire.‘ The F-S MAS was administered
to 339 students from the Talent Search, the 7th, 9th and llth grade
students in an all girls private school and one School System group.
Three subscales are related to students' perceptions of the attitudes

toward mathematics and supportiveness of mothers, fathers, and teachers.
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 The Questionnaire, administered to the subsample of 44 girls and 47

boys drawn from the Talent Search, the School System classes, and the
Career class, included questions related to significant others which
were open ended. These were catfgoriZed for comparison purposes and

also provide anecdotal informatiov.

Resulés of Fennema:Sherman Matthttitude Scale

| The boys and girls in the study who were given the F-S MAS have more
positive attitudes on the mother, father and teacher subscales than do
the Wisconsin popuiation on whom the scales were normed as shown in Table 35.
The ma£hematically able students score at Sr near the 80. percentile
when compared to the Wisconsin group except that the boys‘from the
school system class score in the’ 75th percentile on the teacher scale.
Because only 8 girls from that SChool'8ystem group participated in
the testing, statistical comparisons using the girls group would not

he‘meaningful} but these girls do not seem to differ from the other

‘groups.

The girls from the all girls private school appear to have less

positive pereeptions of support than do the other samples. The per-

‘centile rank of mean scale scores for the F-§ MAS are shown by grade in

Table 35 ., The seventh and ninth graders do not differ in their

perception of paternal support. but there is a drop for 1llth graders

Insert Table 35
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‘Table 35
Percentile Ranks on the Scales for Mother
Father and Teacher on the Fennema Sherman

Attitude Scale by Group and Sex*

Qroug . Sex N Grade Mother Fathér Teacher |
Talent o Girls | 148 7 | e s 86
| Search Boys | 189 7 ; 86 86 86
| School Girls | 8 i 7 | g 78 79
‘ -
| system | Boys | 35 7 85 82 75
LAll | | eirls | 42 7 64 4 59
Girls | eirls | S0 | 9 74 74 R
School Girls | 38 11 | 59 61 69
. Total for | .
All Girls Sschool Girls (130 |7, 9, 11 63 68 64

K based on norms for the Wisconsin group
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Who fall in the 61 percentile on that scale compared té the Wisconsin

norms. The ninth'grade girls.perpieve maternal support stronger than

do thé girls-in 7th grade. These patterns are reversed for teacher

Support, with the 11th grade girls the most positive and the

9th grade girls the least positive. It would seem that among the

girls from the all girls private school perception of parental support

'déc;eases as their perception of teacher support increases. This

would seem to agree with some of Casserly's (in press) findings or. the .

importance.of teacher support for girls.in Advanced Placement Courses.
Significant differences were found on the scales fqr mother , father

and teacher (p < .00l) when the seventh grade girls from an all girls_

private school were compared to the seventh grade Talen? Search girls.,

Table 36 shows that the Talent Search girls had highér mean scores

for all three seales. Since the Talent Search girls are more mathemati-
callY Able than the girls in the all girls school, it is not surprising
that they perceived stronger support for mathematics from significant
others tﬁan.did the other group of girls. This support could account
for their willingness to participate in the Talent Search and for their

- more positive attitudes on the other scales of the F-S MAS as well,

(See earlier section on feelings about mathematics.)
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Table 36

Means and Variances for Scale Scores of F-X MAS for

7th Grade Girls in Talent Search and All~Girls' School

Talent Search . All-Girls’ School
S.cale X 82 X 82 t
Mother 53.81 42,20 47.05 64,29 5759**
Father 54,15 39.50 50.43 45,18 3.33%*
Teacher 49,26 | s4.60 43.36 49.21 4,62%*

* &

p < .001
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Questionnaire Responses on Significant Others

Students were asked to describe any special exXperience or
person tﬁat was a strong factor in helping “hem become interested
in and/or good in mathematics, to describe how the peréon or event
influencea them, and when the influence tock place. Although this
was an open ended question, studengs responses were grodpea in the
following categories: mother, father, parents, teacher, and special

program. (See Table 37 ) 1If students mentioned their mother and/or

father specifically, they were counted in that category; if they
wrote parents without specific reference:to either one their re-
sponse was listed in the parent category. Some students mentioned
a special mathematics program in which they had participated. Thesg
responses were listed separafely from those which specifically
referred to a teacher.

Many of the students did not list anyone or any experience as
being an influential factor in their interest in mathematics. They
wrote that they were good at mathematics as it was easy, or fun,
and that was why they liked it, not because of any external factors.
One boy, exhibiting the extreme of the self-propelled individual
wrote, "In the first grade, I noticed thaf girls tended to be

more intelligent than boys and so I worked over my math grades to

shoot over the girls."
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Table 37

Percentage of Students Who Noted the Positive
Influence of a Person or Program Upon |
Their Mathematical Interest or Ability,

by Group and Sex*

: Special
Group Mother Father Parents Teachers Program

‘School 11 13.9 11.1 50 19.4
System '

5 23 4 | a9 16

'

Talent 25

Search

* Numbers do not add up to 100 due to multiple responses
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The perceived influence of fathers was stronger than mothers
for all groups, but especially in the Career class where no girl
stated her mother had been a’ strong factor in helping her develop
mathematical iﬁterestsf Considering the number of mothers who drove
them to the summer class, this was indeed surprising. Both boys and

girls mentioned that fathers who had mathematically related jobs

7'helped them t> see the fun and usefulness.of mathematics. One girl

wrote that he. father encouraged her to help him at work and this job

invoived mathemati&s. Another girl from a school system class wrote,
"In working with my father, I found so many uses for the things I had
learned and I found a need to learn so much more." Another wrote,
"Father aiways helped me with a smile which proved to me that math-:
could be fun and interesting". In some cases it was expectation not
encouragement that was remembered. One girl wrote "My father is good
in math and he expected me to be.good, too". Although the girls in
the Career class did not mention_their mothers, and very few 6f the
boys ;emember specific maternal encouragement, some‘of the other

td

girls did cite their mothers as major influences. Mothers were mathe-

~maticians and/or math teachers who encouraged their daughters. One

wrote} "My mother often gave me lists of problems to solve. I liked
to show her how much I had learned and I liked her to be proud of me".
Another girl remembered her mother always saying "you'll want to take
Algebra and Geometry when you grow, up because they're so much fun".
One girl mentioned that her best friend's mother was a "doctor in
mathematics" and she gave her 'puzzles and logic games to do. It was

not clear whether the woman's child was given similar attention or

13¢
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whether the girl was singled out begause her friend‘é mother perceived
she was mathematically able.

The students in the School System classes and girls who attended
the Career class wrote of teacher's influence more often than the
students from the Talent Séarch. Further examination of the question-

naires showed that most of them were referring to the teachers of

"special mathematics classes run by school systems in which they had

participated, creditinguthe teachers, rather than the special programs
with their interest in mathematics. Some students, however, remember
teachers they had when they were much younger. One boy wrote that

his second grade teacher put him in the "carrot" group in 2nd gréde math
and she made him aware 6f his matheﬁatics abilities., Curiously, 3 other
students from that school s?stem} mentioned their 2nd grade teacher.

In another school éystem, it was a first grade teacher wh; was mentioned
by several of the students. Eecause/of confidentiality, no names were
havailable, but it would be interesting to learn if thg children from

the same scho;l district were referring to the same teachers; Although
no category w;s developed for guidance personnel because'many elementary
schools do not have them én staff, several students from another school
system mentioned the influence.of a sixth grade "coordinator" who
recognized their math talent and counseled ﬁhem_into special 7th grade“

math programs.

Age at which First Positive Experience was Recalled

Students were also asked to indicate the age when they first
recalled a specific experience related to someone or something

arous%pg their interest in mathematics. Not all the students responded’

135




to this question. Both the number of responses and the percentage
that number represents appear in Table 38 . From that Table, it is ,
clear that except for @ small percentage of students, the first posi-

Insert Table 38

tive experience related to méthematics'does not take place in the
pre-school years. For all groups except the career ¢lass, the first
'iremembefed positive experience was between the agés of 5 ; 10 for mosi
students, -although an equal percentage of Téient Search girls wrote
ages 11 - 12.° Over 50% of the girls who attended the Career Class
remember their first positive in:luence when they were 11 -'12. The ‘
girls in the Career, Class also remembered teachers more often providing
positive influences,

Examinétion of the questionnaire responses showed that all but
2 girls who ;;ote 11 - 12 as the age range of their'first remembered
positive experience, had written of a teacher who had an effect on their
interest in mathematics., Their comments about teachers fell into 2
categories and in some cases the qirls menti;ned both: The math.
teachers;gither in regular classes or Spegial programs made math
interesting to learn and’exciting for the)first time and/or the
teachers had actiyely encouraged the girls to participate.in the
Talent Search at which time the extent of the girls mathematical
talent was recognized, Further examination  of the questionnaire
responses for the girls in the other groups indicated a similar
pattern.. Most of the girls who indirated their first time influence

as being in the years between 1l and 12 also felt it was teachers

that had influenced them,

138
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Table 38
Distribution of Student Responses to Age
at' Which They Recall First Positive
Influence of a Person or Program on
_Their Mathem#tical Interest or Ability, 4
By Group and Sex" i

Age in Years

Group | . Sex N 0-4 5-10 11-12 13 13+
School| Girls | 28 |- 3 (10.7) |11 (39.3) 9 (32.1) | 5 (17.9) | o0 (0)

T System| Boys |' 85 | 8 (9.4) [32(37.6) | 25 (29.4) | 14 (16.5) | 6 (7.1) )
Talent| Girls | 36 7 (19.4) |13 (36.1) | 13 (3%6.1) | 3 (8.3) | o "
Search| Boys 29 5 (17.2) |14 (48.3) 9 (31.0) | 1 (3.4 ] o A

Career| Girls 18 2 (1l1.1) 4 (22.2) 10 (55.6) 1(5.6) 1 (5.6) b

[

(1.2) | **
(5.3) [ **

Total | Gi¥ls | 82 112 (14.6) |28 (34.1) | 32 (39.0) | 9 (11.0)
Boys | 114 |13 (11.4) [46 (40.4) | 34 (29.8) | 15 (13.2)

[+)]

* The numbers standing alone refer to the actual number of respongses. The numbexs
inside the parenthesis ( ) are percentages.

o

** Doed not add up to 100 due to rounding

L

h

. . 13,
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Future Plans Relating to Education, Careers and Life Styles

The exact nature of the relationship between career plans and
mathematics course-taking behavior is not clear,lbut research
suggests that girls with early and hefinite career'plans are more
likely to train for and pursue careers as adults, and that early
interest in careers of a mathematicalAand scientific natufe leads td

LA

more favprable course-taking behavior related to mathematics and

science. (Astin, 1968, 1974; Astin andMyint, 1971; Rossi, 1965)
Several items on the- questionnaire, therefore, were devoted to feelings

V”jéﬁbﬁﬁuéareq;slénddfutﬁre life stylégplans. Uinuihis“sectiqn}_dif-ﬂ¥-

ferences among the various groups on those items related to.careers

and life style plans will be discussed.

Reasons for Working

Questions were designed to see if students perceive working as
something they will have to do as adults or as an optional activity
-that will be enjoyable for. them or useful to society. The students
were asked ‘how important (not important, somewhat important, or very
important) ;hey considered each of the following five reasons for
working: a) Society and my family expect me to work; b) It will
probably be financially necessary for me to work; ¢) I feel an obli-
gation to my self to develop and use my talents; d) I feel an obliga-
tion to society to develop éqd use my talents; and e) I would be
bored if I did not Qork. The students' were then asked to indicate

which of the five statements was the most important reason for them

to work.




Society and my family expect me to work

Few students in any group felt that society's expectation for
them to work was very important; the majority of the students described
this as only "somewhat important." The distribution of responses

shown in Table 39 » however, reveals that in the Career Class

Insert Table 39
over 50% of the girls answered that that was "not important" to them.

A chi-square analysis of this item revealed a number of significant
differences between the groups iﬁ the study. Sex differences on this
item were found between the boys and girls in the School System popu=
lation and'the tot;l number of boys and girls in the study. The Careér
Class was significantly different from bqth the boys ;pd the girls of
the Talent Search population. Examination of the percentages shows
that the boys are perceiving society's expectation that they will work
as more important than the girls., | |

A three way chi-square analysis of response distribﬁtiohs among
the girls in‘the Career Class, Talent Search, and Schqol System barely
missed significance (p - .0556) with the differences being that a
larger percentage of the Talent Search girls than any other group
stated that society's expectation was "very important", and a larger

percentaqe'of the Career Class, than the other two éroups, indicated

it was "not important."

e

The Financial Necessity for Working

Respondents were asked whether they felt it was financially

necessary for them to work. Sex differences were found for the

11; ,
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'I
Table 39 /

Distribution in Percents of Responses to

"Society and My Family Will Expect Me to Work"

v

as a Reason to Work
by Group and Sex

K

v/ e J::bal Not Somewhat  Very
' Group Sex er Important Important Important
" | of Persons )
School Girls 36 ' 36.1 61.1 2.8 3 L
System , Lo
N Boys | 100 23.0 - 54.0 23.0 i
Talent | Girls 44 25,0 59.1 15.9 | . -
Search '
" Boys 47 14.9 68.1 17.0
Career : ' Y .
Class Girls 22 54.5 40.9 . 4.5
Total Girls 102 35.3 55.9 8.8 |
Boys 147 20.4 58.5 21.1 |
Significant Chi-Square Comparisons
» i | 2 05
School System girls vs. boys X = 8.09 P <.
> R
Career Class vs. Talent Search girls X = 6.15 p < .05
2

Career Class vs. Talent Search boys X =12,21 p < .ol

: 2

Total boys vs. girls v X~ =10.74 p < .01

* Does not total 100 percent due to rounding




mathematically gifted boys and girls in the study. Examination

of the response distributions as shown in Table 40 shows that

3

?

. Insert Table 40

the differences are due largely to the fact that more boys than girls

feel the financial necessity of their working will be "very important,”

while more girls than boys see it as only "somewhat important".

leigatioh to Self

The majority of students in every group felt their obligation
to themselves to develop and use their talents was an important reason
to work, with very few believing it was not important at all. The

response distributions are shown in Table 41 g It is interesting -

\
--------------------- -

to note ‘that no girls selected "no£ important" as a choice to.this
-item. Chi-square analysis on this item showed significant differences
between tﬂe boys and girls in fhe study, with the girls feeling a
greater obligation to themselves to develop their talents than the

boys. No significant differences were found in any of the subgroups in

the study.
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Table 40

Distribution in ﬁercents of Responses’ to

"Financially Necessary to Work"

as a Reason to Work

by Group and Sex

Total Not Somewhat ery
|Group Sex Number Important Important Important
of Persons -
| ‘,
School | Girls 36 5.6 36.1 // 58.3
System - 7
Talent Girls 44 2.3 29.5 68.2
Search
Boys 47 2.1 21.3 76.6
|Career Girls 22 4.5 36.4 59.1
Class - _
Total Girls 102 3.9 33.3 62.7
Boys 147 3.4 19.0 77.6

2
Total boys vs. girls X

*Does not total 100 percent due to rounding

Significant Chi-Square Comparisons

= 6.83

p- <.05

’
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Table 41
Distribution in Percents of Responses to
"Obligation to Self"

as a Reason to Work
by Group and Sex

t::&?l Not - Somewhat Very
. [Group Sex bexr Important | Important | Important
: ] of Persons
"|System |-
Boys 100 12.0 18.0 70.0
— Talent Girls | 44 2.1 21.3 76.6
: Search
Boys 47 0 13.6 86.4
| Career Girls 22 0 22.7 ¢ 77.3
Class
Itotal Girls 102 0 16.9 83.3
Boys 147 8.8 19.0 72.1
Significant Chi-Square Comparisons
2 .
Total girls vs. boys X = 10.20 p <.01

1

]

*Does not total 100 percent due to rounding
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Obligation<;; Society

R

In the total group, boys and girls differed with respect to their

responses to/"Obligation to Society" as a reason to work. More boys
than girls rated this as "not important" while more girls than boys
rated this as "very important". The response distribution to this

question is shown in Table 42. This difference in response

pattern was significant in a comparison between School System boys and

girls, however there were no differences between the boys and girls in .

the Talent Search.
Boredom

Significant sex differences were found on tesponées to. "I would
be bored if I did not work", between the giris and boys in the échool
 System population, and the boys and girls in the total population in
the study. sSignificant differences were also found between the bo&s
in the Talent Search and the boys in the School System ponulation
oh this item because the Talent Séarch boys considered it more impor-
tant than the School System boys. In general, the girls seemed to
consider it "very important" with approximately 45% of the Schodl'
System and Career Class girls, and close to 55% of the Taient Search
girls choosing that category. Differences among the girls' groups
.appegr in the "not important" and "somewhat important" categories.

The response distributions are shown in Table 43 = .
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Table 42
Distribution in Percents”of Responses to
“Obligation to Society"

4s a Reason to Work
by Group and sex

Total
_ . Not Somewhat Very ‘
Group . Sex Numbex Important - Important Important
: , A of Persons
School Girls 36 13.9° 41.7 44.4
System .
| Boys 100 32.0 43.0 . 25,0
. Talent Girls 44 : 15.9 ' 54.5 - 29.5 *
1 SeATCh e - —L —t— ] '
. Boys 47 17.0 53.2 . 29.8
areer ' | -
Class Girls 22 9.1 54.5 . 36.4 .,
rotal Girls 102 13.7 50.0 36.3
Boys | 147 27.2 46.3 26.5
Significant Chi-Square Comparisons
School System girls vs. boys a x2 - 6.52 P < .05
Total girls vs. boys x2 = 7.10 P < .05

*Does not total 100 percent due to rounding
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Table 43

Distribution in Percents of Responses to
"I would be bored if I did not work"
. as a Reason to Work,

° . by Group and Sex
. Total -
Not Somewhat Very
Group Sex | Number Important | Important | Important
of Persons
School. | Girls | 36 11.1  44.4 44.4 *
System
: Boys 100 28.0 © 46.0 26.0
jTalent | Girls | 44 | 18,2 | 27.3 54.5
Search .
areer
lags | Girls 22 13.6 40.9. 45.5
Total Girls 102 14.7 36.3 45.0
Boys 147, 23,1 44.2 32.7
Significant Chi-Square Comparisons
School System boys versus girls ' x2 = 6.14 p < .0S
School System boys versus Talent Search boys xz = 7.67 p < .05
Total boys versus girls 5 l xz = 7.20 p < .05

* Does not total 100 percent due to rounding

11




Mcst Important Reason

After the students rated each of the five statements separately
they were asked which of the five items seemed to them to be the

most important reason. Response distributions are shown in Table 44

Insert Table 44

Only two items received a sizeable percentage of answers from_the_ '
students, "It‘will be financially necessary for me to work", and
"I feel an obligation to° myself to use my talents." Almost half of
the boys in every group stated that the fact that it would be
financially necessary for them to work was their most important reason
for working, while‘about.a third said that obligation to myself to use ;
my.talents was the most important reason. The girls' pattern was j
just -the opposite with the largest percentage of girls saying the
obligation to use their talents was" most important, while the second .
most .chosen response was the financial necessity of working.

"Society expects me to work" was chosen by none of the girls
and only one boy. About 14% of the School System girls checked
"Obligation to Society", but far fewer students in the other groups did
So. A surprising 20% of the Talent Search girls checked boredom as

the most important reason, whereas few other students chose this factor

as the most important reason.




Table

-

44

Distribution in Percents of Responses to

“Most Important Reason for Working"
By Group and Sex

School System Talent Search Career Class Total
GirlsL Boys Girls |Boys Girls . Girls Boys
Responses (N=36)] (N=97) (N=44) | (N=46) (N=22) (N=102) | (N=143)
Society will
. expect me to work 0 1 0 : 0 0 0 o7
Financially -
necessary to work 16.7 | 49.5 27.3 | 50.5 27.3 23.5 49,7
 Obligation to self 5
to develop talents 63.91 38.1 45.5 | 39.1 68.2 56.9 38.5
Obligation to society
to develop talents 13,9 7.2 6.8 4.3 4.5 8.8 ‘6.3
Bored if not working | 5.64 4,1* | 20.5%| 6.5¢ 0 10.8 4.9

Significant Chi-Square Comparisons

Total boys vs girls

School System boys vs girls

* Does not add up to 100 because of rounding

X% = 19.6
x2 = 12,6

p < .01
p < .05
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‘Highest Level of Education to Which Students Aspire

Because training is ; necessary component of most high leve
positions, Quesﬁion 8 was designedlto asceftain the students' long-
-term educational plans. Of five possible choices, the students had
to select the one which best described the upper limits of theig’

educational goais for the future., The choices were: a) high ’
school only, b) vocational; trade or business school, c) two year
or junior collegé,aA) four year éollegg.and e) graduate or professional
school after coll:;e. All groups in she'study answered this question,
including the students who were involved in the all girls accelerated

\

class and the control groups. Tie results are shown in Table 45 .

.Insert Table 45

Since very few students chose the options which required less than
4 years of college, options a, b, and c were treated as one cateéory
on the table. | | |

The majority of students in all -*voups plan to continue their
education heyond collége. It is intéresting that boﬁh groups of girls
who participated in an all gifls program at Hopkins which included
aglemphasis on career counseling and introduced female role modelg

with high level careers, had the highest percentage of any group who

planned to go to graduate school.
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Table 45

Responses in Percents to
Highest Level of Education Expected to Complete ‘

By Group and Sex _ \
Group Sex Number Less than Four Year Graduate or
College Degree College Professional School
School Girls 68 . 0 35.3 64.7 . _
System Boys 158 2.5 37.3 60.1 *
Talent Girls 44 0 31.8 68.2
Search Boys 47 0 21.3 . 78.7
Ci.reer Girls 22 0 18.2 8l.8
Class
Total Girls . 134 0 o 31.3 | 68.7
Group . Boys 205 ' 2.0 33.7 64.4 *
. Hopkins Accelerated “ . )
Class 21 4.8 9.5 85.7
Control Girls 20 5.0 25.0 ' - 70
Control Boys 20 0 20.0 80

Signlficant Chi Square Comparisons

Girls Career Class and Hopkins Accelerated Class vs. School System Girls x2- 4.73 p < .05
Girls Career Class and Hopkins Accelerated Class vs. All other girls ' xza 4.57 p < .05
Girls Career Class and Hopkins Accelerated Class vs. School System Boys xz- 7.32 p < .01
Girls Career Class and Hopkins Accelerated Class vs. all boys .xz- $.38 p < .08
Girls Career Class and Hopkins Accelerated Class vs. all other groups xz- 5.47 p < .05

bt
(994
o




Significant differences were found when the two girls' groups
’ [

I} . -
with career components were tompared to school system girls, school

system‘boys, the total pfAihe_other girls"groups,.and the other boys'
groups in the study, and the total of all the other groups in the study-
Examination of the table indicates that the differences are due
primarily to the fact that the girls who had attended classes with
career education built.in to the curriculum were prepcring ﬁo stay in
"school longer in order to get greater training;' |

The féw students who did not plan‘to complete college were alllfrém
the School System classes, three from School System C and one fronm
School System D. All the boys are .planning maﬁhematically related,
technically oriented careers such as radio or computer technician. One
boy left high school early with a Qigh school equivalency degree to
join the Marines but plans to be a Nuclear Weaponry Techniciaﬁ.

The two girls who did not antiCiPa'teCOmpleting college have goals
less related to mathematics and d;fferent from each other. One has
decided upon a career in the theatcer and does not feel mathematics or
higher education is important to her. Tﬁe other, from the control
group whieh received. no intervéntion, took high school mathematics

through Calculus, took Physics and got A's in all her courses. -

She is presently working as a clerk in a local dairy store. She

clearly is not working at the level of her ability.
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Factors in Choosing A Job

Questions 12, 13; and 14 were designed to see if there were sex
or group differences in students"projeCted reasons 1'or choosing a
career when they were ready to enter the job market. 1Included in the
question were traditional'items-relating to salaries and status as
well as items which have become important in recent years, such as
flexibility of time.

Students were asked to respond by checking either "not important",
"somewhat important", or "very importaﬂt" to the following reasons
for ee;ecting a job: a) the amount of mathematics needed, b) the
amount of education needed, c) the cost of the education needed,
d) belief that I will be able to do the job well, e) belief that I will
enjoy the job, £) opportunlty to use my special abilities to the full-
. est, g) opportunity to earn a high salary, h) having a position that
is looked up to by others, i) possibility of a flexible time schedule,
j) challenge of difficult work, k) many job openings in the field,
l).opportunities to be helpful to others or-usefui to sqciety, and
m) choice to work with people rather than things. Stu@ents were also
asked to indicate the answer they felt was most important in their
' selection of a job or career. 1In addition, space was left for addi-
tional comments if the students chose to make them.

1}

Amount of Mathematics Needed

This option was intended to see if students would consider
the amount of mathematics needed at a job as an important factor

when choosing their career field.




. There were no sex differences on this item, as shown in

Table 46 . Significant differences were found between the Career

Class and the Talent Search girls. This difference is due to the fact
that very few Talent Searcﬁ girls (9.10%), but 31.8% of the Career
Class seé the amount of mathematics as not imporfant, while 43.2%

of the Talent Search girls see it as very important cbmpared to only
22.7% of the Career Class. .

)

Amount of Education Needed

There were no differences between boys and girls in the importi
ance of educational training as a factor in their future job choice,

as shown in Table 47 . Differences between the Career Class and

“ the Talent Search girls almost reached significance (p = ,0596) but
no other group differences were found. In general, students checked
"very important" most frequently, with "somewhat important” as a

secondary-choice, and "not important" getting less than 15% of all

groups.
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Table 46

Distribution in Percents of Responses to

"Amount of Mathematics Needed"
as a Factor in Job Selection,

‘by Group and Sex

* Does not total 100 percent due to rounding.

15¢

Total
v ' Not Somewhat Very
Group Se* Numbex Important Important Important
of Persons
. ISchool Girls 36 27.8 33.3 38.9
System . ‘ : - '
Boys 98 15.3 41.8 42.9
Talent Girls 44 9.1 47.7 43.2
Search :
Boys 47 25.5 38.3 36.2
Career | ciris 22 31.8 45.5 22.7
Class
Irotal Girls 102 20.6 42.2 37.3
Significant Chi-Square Comparisons
' ¢
Career Class versus Talent Search girls x2 = 6,25 p < .05




Table 47

Distribution in Percents of Responses to
"Amount of Education Needed"
as a Factor in Job Selection,

by Group and Sex

-
A Total
Not Somewhat - Very
Group Sex Number
I tant
of Persons Important mportant Importan
School Girls 36 5.6 38.9 55.6
System
Boys 98 8.2 31.6 - 60.2
Talent | Girds | . 44 4.5 25.0 70.5
[Search -
Boys 47 14.9 31.9 53.2
Career ) 22 ‘ 13.6 45.5 40.9
Girls . ) :
Class
Total Girls 102 6.9 34,3 58.8
Boys 145 - 10.3 31.7 57.9

Significant Chi-square Comparisons

None,

* Does not total 100 percent due to rounding.
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Cost of Education

There were no significant sex or group differences with respect

to the cost of education as shown in Table 48,  The responses indicated

that the cost of education was only "somewhat important" to most of -
the students with about 49% of the students checking that response and
about 25% of them indicating a preference for "very important" and

"not imgortant."

Ability To Do The Job well
4

Sex differences, as shown in Table 49 » were found between'

the mathematically gifted boys and gifls on the importance of their

» T S

ability to do the job well as a factor in their future job selection.
Examination of the percentages in Table 49 » indicates that the boys
feel it somewhat less important than the girls. The pattern of responses
is the same, however, with most of the stgdehts checking "very important",
a few checking‘"somewhat important”, and almost none checking "not

important";

How Much I Will Enjoy The Job

Almost all the students felt that how much they enjoy the job

was a "very important" reason to choose a job, with very few choosing

155
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Table 48

Distribution in Percents of Responses to

' "Cost of Education Needed"
as a Factor in Job Selection,

by Group and Sex

-
Total
- Not Somewhat Very
Group Sex Numbexr Important Important Important
of Persons
<

School Girls 36 22.2 63.9 13.9
System

Boys 99 27.3 48.5 24.2
Talent Girls 44 25.0 43.2 31.8
Search

Boys 47 ' 29.8 51.1 19.1 .
Career | .. 1g 22 36.4 36.4 27.3 |+
Class , :
Total Girls 102 . 26.5 49.0 24.5

Boys 146 28.1 49.3  22.6

Significant Chi-Square Comparisons

None

* Does not total 100 percent due to rounding.
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Table 49

Distribution in Percents of Responses to
"Ability to Do Job Well"
as a Factor in Job Selection,
by Group and Sex

-
Total Not .Somewhat Ve
Group Sex Numbe x Im o:tant Important . Im osz;nt
of Persons ~mp P o P

School Girls 36 0 16.7 83.3
System

Boys 98 6.1 18.4 75.5
Talent Girls 44 0 11.4 88.6
Search -

Boys 47 0 25.5 74.5
Career | i 1s 22 0 13.6 86.4
Class
Total Girls 102 0 13.7 86.3

Boys: 145 4.1 20.7 75.2

Total boys versus girls x2

¢

[

Significant Chi-Square Comparisons

= 6,78

p < .05

164




"somewhat important", and none choosing "not important", There

were no sex or group differences at all on this item. The responses
v / .
are shown in Table 50 .

Use My Abilities To The Fullest

Although most of the students in all groups considered using
their abilities to the fullest a "very important" reason for select-
ing a job, sex differences were found for the girls and boys in the
study, as well as for the students in the School System classes,
as shown inATable .5} . Fewer boys than girls considered this

Insert Table 51
a "very important" reason for a job selection., It is interesting
to note that none of the girls considered this reason "not important"

AR 4
while seven boys chose that response.

EPa

Earn High Salary 3

There was a slight trend for the boys to view the opportunity
to earn a high salary as more important than the girls, but there were
no significant sex or group differences on this question as shown in

‘fable 52 . Except for the boys in the School System classes

- D D 1 DD D v e W U e D G D D @ e A G A S

Insert Table 52
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Table 50

Distribution in Percents of Responses to
"How Much I Will Enjoy the Job"
as a Factor in Job Selection,
by Group and sex

B 4 -
Total )
Not Somewhat Very
Group Sex Number ortant
of Persons Important Important Importan

School | Girls 36 ' o 11.1 88.9
System ‘ ‘

Boys 929 0 7.1 92.9
Talent Girls 44 _ 0 6.8 93.2
Search - - - - -

Boys 47 o] : 2.1 97.9
[Career | Giris 22 0 9.1 1 90.9
Class '
Total Girls 102 0 : 8.8 91.2

Boys 146 0 “5.5 94.5

Q

Significant Chi-Square Comparisons

None




Table 51

Distribution in Percents of Responses to
"Using my Abilities to the Fullest"
as a Factor in Job Selection,
by Group and Sex

[

s :;t‘bal Not Somewhat Very:
Group ex yumber Important Important Important

of Persons
o School | Girls 16 0 16.7 83.3 .

System |-

Boys 99 - 7.1 30.3 62.6
Talent Girls 44 0 25.0 75.0
Search '

Boys 47 0 29.8 70.2
Career | cirls 22 0 1 22.7 77.3
Class
Total Girls 102 0 - 21.6 .' 78.4

Boys 146 4.8 30.1 : 65.1

Significant Chi-Square Comparisons

School System boys'versus girls X

6.05 p £ .05

Total boys versus girls

>
1]

8.07 p < .05
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Table 52

Distribution'in Percents of Responses to

"Earn High Salary"

as a Factor in Job Selection,

by Group and Sex

B -
Total
Group Sex Number . No:ant ISomew:att . V“z .
. of Persons mpor mpor an mpor an

School Girls 36 16.7 56.0. 33,3
System

Boys 99 8.1 43.4 48.5
Talent Girls 44 9.1 52.3 38.6
Search '

Boys 47 2.1 59.6 38.3
Career | i 1s 22 13.6 54.5 31.8
Class ) ' »
Total Girls 102 12.7 52.0 35.3

Boys ® 146 - 6.2 48.6 45.2

Significant Chi-Square Comparisons

<

None

* pdes not totul 100 percent due to rounding.




whose most frequent response was "very important", answers to this
item were concentrated in the "somewhat important" category, with the

"very important" category receiving fewer responses and "not important"

being the least common response.

'Being Looked Up To By Others

There were no sex or group differences on respondents feelings
about a job that is looked up to by .others, as shown in Table 53.

Approximately half of the students in any group felt this was a
"somewhat important" factor in choosing a job. It is interesting

that none of the girls in the Career Class felt being looked up to by

others was "very important" to them.

Flexible Time Schedule

It was believed that a flexible work schedule would be more
important to the girls who might be thinking about juggling home and
work responsibilities, but no sex differences were found in this

category, as shown in Table 54 . In fact, more boys seemed to

Insert Table 54

feel flexible time was "very important" than girls. Most of the

students seemed to feel this was only "somewhat important", however.

Q 16,} .
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Table - 53

Distribution in Percents of Responses to

"Being Looked up to by Others"
as a Factor in Job Selection,

by Group and Sex

-
Total
Group Sex Numbex Im zott:a.nt | Isr: m:::aantt Im v::gant
of Persons | por P P
School Girls 36 25.0 6l.1 13.9
System
Boys 99 27.3 56.6 16.2
Talent Girls 44 25,0 6l.4 13,6
Search
. Boys 47 31.9 53.2 14.9
[Career | . s 22 13.6 54.5 31.8
Class _
|rotal Girls 102 26.5 62.7 10.8
Boys 146 28.8 55.5 15.8

* Does not total

Significant Chi-Square Comparisons

100 percent due to rounding.

None




Table 54

Distribution in Percents of Responses to

"Flexible Time Schedule"
as @ Factor in Job Selection,

by Group and Sex 2)
o/
/
/
g Szﬁjl Not Somewhat Very
Group ex er Important Important. Important
of Persons )
School | Girls 36 13.9 63.9 22,2
System
: Boys 99 17.2 52.5 30.3
Talent | Girls 44 18.2 56.8 25.0
Search
Boys 47 14.9 46.8 38.3
Career | .. 1s 22 27.3 40.9 31.8
Class
Total Girls 102 18.6 55.9 25.5
Boys 146 16.4 50.7 32.9

Significant Chi-Square Comparisons

None .




!

Challenge of Difficult Work

Although the majority of students thought the challenge §f
difficult work was "somewhat or very important",'signiffcant sex
differences were found on this item for the students in the study..
Examination of responses in Table 55 shows this iiﬂgpé’primarily

N pussma ot

to the fact that more of the boys see it as "not important" than

the girls. In fact, only one girl in the entire study felt the
challenge of difficult work was "not important." sex differences
between the students in the School System classes were also signif-
icant. This is due to th% fact that the boys checked "very important"
more often than the girls (55.6% vs. 47.2%). Ten of the boys felt

it was "not important”, while none of the girls did.

Many Job Openings in the Field

Although no sex differences were found on the item dealing with
job-openings, there was a significant difference between the girls in

the Talent Search and the girls in the School System classes, as shown

in Table 56 | It is clear that the Talent Search girls perceive

T e i e e o em 00 o o 00

job openings as being "very important" in choqsing a job, more than
the girls in School System classes. The boys patterns are almost
identical to each other with approximately half of them choosing
"somewhat important", one~third choosing "very important", and one=~

sixth choosing "not important" at all.

1K




~164-

Table 55

Distribution in Percents of Responses to
"Challenge of Difficult Work"
as a PFactor in Job Selection,
by Group and Sex

Total
- Not Somewhat Very
Group - Sex Number
of Persons Important Important Important
School Girls 36 0 52.8 47.2
System 2 -
' Boys 99 10.1 34.3 55.6
' Search ' .
Boys 47 4.3 42.6 53.2 *
Career .
. *
Class Girls 22 4.5 31.8 63.6
Total Girls 102 1.0 44.1 54.9
Boys 146 8.2 37.0 54.8
Significant Chi-Square Comparisons
School System boys versus girls - x2 s 6.27 p < .05
. Total boys versus girls x2 ® 6.77 p < .05

* Does not total 100 percent due to rounding.




Table 56

Distribution in Percents of Responses to

"Many Job Openings in the Field"
as a Factor in Job Selection,

by Group and Sex

-
. N?L::bal Not Somewhat Very
Group Sex er Important Important Important
of Persons '
School Girls 36 13.9 66.7 19.4
System »
Boys 99 . 15.2 52.5 32.3
Talent - | Girls - 44 9.1 43.2 47.7
Search -
Boys . 47 17.0 51.1 31.9
Career | .. 1s 22 9.1 68.2 22.7
Class
Total Girls 102 10.8 . 56.9 32.4 *
Boys | 146 15.8 52,1 32.2 *

L3

‘ Significant Chi-Square Comparisons

School System girls versus Talent Search girls x2 = 6,96 p < .05

* Does not total 100 percent due to rounding




Opportunities To Be Helpful

Sex differences in the School System population emerged on
the item relating to the chance to be helpful to others or useful ”

to society, as shown in Table 57 , None of the girls in the

group viewed this as "not important", while 14% of the boys did.
In addition, 65.6% of the girls viewed it as "very important".,
while only 37.4% of the boys felt that way.

The'pattern of responses for the boys shows less variability

y

than the girls with about half of both groups of boys feeling

being helpful was "somewhat important", followed by "not important".

The pattern for the girls is less cléar. While both the School
System girls and the Talent Search girls checked "very important"
most often, more of the School System girls chose that category
than the Talent Search girls. The Career Class clearly checked
"somewhat important" ﬁost often, and "very important" onLy
received responses from 22.7% of that group. Although 9% of both
the Career Class and Talent Search girls responded "not important"

none of the School System girls checked that response.

Chance To Work With People

No significant sex or group differences were found on the
responses to the chance to work with people rather than things as

a factor in job selection, as shown in Table 58 . Although the




Table 57

Distribution in Percents of Responses to

"Opportunities to be Helpful to Others or Useful to Society"
as a Factor in Job Selection,

by Group and Sex

-
Total
Group Sex Number Not | Somewhat Very
Important Important Important
of Persons

School Girls 36 0 44.4 ° 55.6 .
System - ’

Boys 99 14.1 48.5 .37.4
Talent Girls 44 9.1 43.2 47.7
Search —

Boys 47 17.0 51.1 31.9
Career | cirls 22 9.1 68.2 22.7
Class '
Total Girls 102 6.9 41.2 52.0 *

Boys 145h 13.0 48.6 38.4 i

Significant Chi-Square Comparisons

School System girls versus Soys x2 = 7,25 p < .05

" * Does not total 100 percent due to rounding.

./.'




Table 58

' Distribution in Percents of Responses to
“Chance to Work With People Rather Than Things"
as a Factor in Job Selection,
by Group and Sex

F"' \
Total
P Not Somewhat Very
Group Sex Numbex Important Important Important
of Persons
School Girls 35 17.1 57.1 25.7
System
- Boys 99 28.3 50.5 21.2
Talent Girls 44 25.0 43,2 31.8
Search
Boys 47 44.7 27.7 ; 27.7
)
Career . " -
Class Girls 22 | 27.3 36.4 36.4
Total Girls 101 22.8 46.5 30.7
Boys 146 33.6 43,2 23.3

Significant Chi-Square Comparisons

None

* Does not total 100 percent due to rounding.




pattern of responses was slightly different for the boys, the

only group which checked "not importgnt" more often than the
other two caiegories were the Talent Search boys. The School
System boys checked "somewhat important" most: often followed by
"not important". The girls checked "somewhat important" most
often, followed by "very important" (except for the Career Class

girls, who checked them equally as often).

Most Important Factor in Job Selection

After the students had responded to the items reiated to factors
in choosing a future job, they were asked to review the list and
choose the one item which seemed most important to them. Their
énswers are shown in Table SR Clearly their belief that they

will enjoy the job is perceived as the most important factor in

choosing a job for all groups, Differences do emerge when one

looks at the category that received the second most frequent responses,
hoWeve;: For the boys, the second most frequent response was related
to the opportunity to earn a'high salary.‘ Only 5% of the girls in

the study considered the opportunity to earn a high salary important

e

enough to choose that response. The second and third most frequght
responses for the School System girls were their belief that they

would do the job well and the chance to be helpful to society. The
Talent Search girls checked their belief that they would do the job
well and the chance to use their abilities to the fullest with e§ual

frequencies (18.2) and the girls in the Career Class chose the oppor-




" mable 59:

Distribution in Percents of Responses to

Most Important Reason for Job Selection
' By Group and Sex

Group ﬁJ
1 School System Talent Search Career Class . Total
! /// Girls | Boys Girls | Boys | Girls Girls ' | Boys
Responses (N=36)] (N=99) (N=44)] (N=45) (N=21) (N:=101) (N=--144)(
Amount of Mathematics - ,
required for job 0 0 0 2.2 0 0 0.7
Amount of education
needed for job 0 1.0 0 2.2 0 0 1.4
Cost of the ’ ’
education 0 1.0 2,3 0 0 1.0 0.7
Ability to do
job well 11.1 | 13.1 18.2 2.2 4.8 I 12.9 9.7
i
Will enjoy job 58.3 | 44.4 36.4 | 66.7 52,4 1 47.5 | s1.4
Opportunity to use I
abilities to fullest 5.6 11.1 18,2 4.4 9.5 2 11.9 9.0
Chance to earn ] . B
high salary 2.8 | 14.1 6.8 | 8.9 4.8 I 5.0 | 12.5
Will be looked up to 0 0 2.3 0 0 T 1.0 0
i
Possibility of flexible } )
time schedule 2.8 2,0 0] 2,2 0 { 1.0 2.1
Challenge of difficult . N
work . 2.8 7.1 6.8 8.9 9.5 ; 5.9 7.6
Many job openings 2.8 |72.0 0 0 0 [ 1.0 1.4 ]
Opportunity to be i ‘
helpful 8.3 3.0 6.8 2.2 14.3 f 8.9 2.8
Chance to work with ; ]
people 5.6%] 1.0 « 2,3 0 « 4.8 4 ! 4.0, 0.7
17:

A}
\

* Naes not add up to 100 because of rounding
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tunity to be helpful to society as their second most frequent response
with the opportunities to use their talents and the challenge of .

difficult work being the third most frequent choice.

Career and L%fe'Style Plans for the Future
Since the students in this study were all of approximately
equal and high‘ability, especially in mathematics, it could be
assumed that they should all be striving for productive careers, but
Rossi (1965) suggests that family responsibilities create problems

for women who want productive careers. No such assumption for boys

is found in the literature.

.

Questions 15, 16, and 17 on the questionnaire explored the
relationship between future career plans and family roles for
both boys and girls. A series of options wa§ presented, repre-
senting different. combinations of career and life style plans.
The students were asked to choose the one option that was closest to
their own plans for the future.

The first -three options involved a full time commitment to
a carcer. They were: a) to have a full time Jareer, marry and
have children; b) to have a full ﬁimé career, marry but have no.
children; and c) to have a full time career and remain unmarried.
Option d was for a part time career while children were small and
full-time before they were born and after they had grown. Options

e to g represented weaker commitments towards careers. Option e was




for a part time career always, option f for a full time career only’

until marriage, and option g was for a full time career only until

children were born and then not work. Option h represented the weakest
possiﬁle éémmitments to a career, never to work at all. The
results of this question will be analyzed for sex and group
differences in this section. 1In addition, the Talent Search

group will be analyzed further based on the strength of their

career commitment.

Plans for Sel’

To make the results more meaningful, the choiqes were coilapséd
into three main categories. The first category related to plans
for full time careers always. The second category allowed fo; a
part-time work pegiod while children were small, but was
essentially a lifegime commitment to a career. The third category
included all the choices which indicated a weak career ;ommitment,

interrupted or part-time careers and no careers at all. The

results are shown in Table §0.

Sex differences on future life style plans were found for
the mathematically gifted boys and girls in our study and for both
subgroup populations, i.e., the students in the Talent Search and

the School System classes. Further analysis of the table shows

17,




Table 60

Distributicn in Percents of Respconses to
"Career and Life Style Plans for Self and Spouse"
by Grcup and Sex

‘Total Full Time Full Time & Limited
, Number Career - Part Time Career
of Persons Always Career Expectations
Comkination
Girls self 35 48.6 45.7 5.7
School Spouse 33 93.9 6.1 \ 0
fystem Boys Self 96 95.8 4,2 0
Spouse | . 85 9.4 34.1 56,5
Girls Self 44 45.5 29.5 28.0
Talent Spouse 44 95.5"- 2.3 2.3 I
Search Boys Self 46 97.8 2.2 0
Spouse 44 18.2 25.0 56.8
Career Girls Self 22 " 45.5 5G.0 2z 4.5
Class Spouse 21 90.5 4.8 , 4,8 *
_ Girls Self 101 46,5 39.6 _13.9
Spouse 298 93.9 4.1 2.0
Total Boys  Self 147 96.5 3.5 0
Spouse 129 12.5 31.0 56.6 *
Significant Chi-Square Comparisons | v
Career and Life Style Choice for Self
_School System girls versus boys - ) x2 = 41.37 p,ﬁ .001
Talent Secrch girls versus. boys. x2 = 34,87 p < .001
Total girls versus boys | ' . x2 = 80.62 p < .001
School System versus Talent Sea&ch versus
Career Class girls | . ©x8 = 13,37 p < .01
School System girls versus Talent Search girls X2 = 8.67 p <.0%
Career girls versus Talent Search girls x2 = 7.07 p < .05
Career an¢ Life Style Choices for Spouse
School. System girls versus boys x2 = 77.15 p < .001 -
Talent Search girls versus. boys . x2 = 53,61 p < .001
Total girls versus boys i x2 =151,50 p < .001
- Life Style Self versus Life Style Spouse -

, School System girls x2 = 16.93 p < .0Cl
School System boys ) x2 =137.34 p <.001
Talent Search girls ' X2 = 30.23 p < .00l
Talent Search boys { " x2 = 59,15 p < .001
Career Class girls x2 = 11.11 p < .0l
Total girls x¢ = 55,23 “p <.001
Total boys X2 =195.74 p < .00l

Girls' Life Style Choices for Self versus Boys' Life Style Choices for Spouse
Sctool Systerm x2 = 34.5 p < .001
Talent Search x2 = 7.7 ' p «.05
" Total ' X2 = 52.6 p < .001

Q \ '
X . .
EMC Doesvnot total 100 percent due to rounding l?'"

IToxt Provided by ERI




o

ved in a program, either the Career Class at Hopkins, or the classes

~174-

that approximately 95% of the boys expect lifetime full time
careers, while approximately 45% ‘of the girls checkeg responses
in tha; cateqory:' Even though they chose the full time. career
option, one of the boys commented that he would like tolﬁave a

family business so every one could share the work, and another

-

said that he would like to be able to work out his own hoﬁrs so

that he would have a lot of free time to spend with his spousel
and children, but most of the boys did not comment. Less a '

5% of the boys opted for part time work while their children were

X

small but approximately 40% of the girls chose that option.- Nope \\
. § )

‘of the boys chose responses in the limited career category, while

almost 14% of the girls did.

No differences between the boys in “he Talent Search and School

System groups were found but significant differences were found almong
the three groups of girls in the study. Theré was virtually no

difference in the percentage of girls who chose full time career

options, approximately 45% of each group. The® differences are

largely due to the fact that 45 - 50% of the girls.who were invol=

“run by school systems, chose part time work only when their children
: 3

were small more often than the girls in the Talent Search (30% of
them chose that option). While only 5% of the girls in special

programs chose options in the third category, the weakest in

- J

+ terms of career.commitment, 25% of the girls in the Talent Search

chose options in that category.
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When the Talent Seurch girls were analyzed further some
interesting results were obtained. The girls were divided into
three groups by life style preferences, and compared on their
answers to the questions relating to reasoné to work, factors in
job selection, and their planned years of education. Significant
differences within the Talent Search girls were found for "I feel
an obligation‘;o myself'" as a reason to work, and for the following
factors:in job ;selection, using their abilities to the fullest,
available job’openings and cost of education. In addition, there
were significant differences within the girls on ;he highest level .

of education they hoped to obtain.: These are shown in Tables 61 to 65.

Examination of the responses shows that the girls planning
full time careers and those planning a full time, part time combina-
tion follow:a similar pattern in that they feel their obligation to
themselves to use their talents to the fullest is a very impor-
tant reason to work k90% who want full time careers and 100%
of those who chose the full time, part time combinati&n% Only
‘63% of the girle with limited career expectations checked "very
important" for thatreason. In addition, 80% of the girls who
want full time careers and 76.9% of those who chose the full time,
part time career option plan to go to graduate or professional
school while the majority of the girls with limited cafeer options
(63.6%) plan only to complete 4 years of college. within the

p

Talent Search girls, there{ére, those who plan careers do so

A

\

\
\\

»
v




Table 61

Distribution in Percents of Responses to’

"Obligation to Self"
as a Reason to Work,

by Life Style Plan for Talent Search Girls

: ;ﬁ;;:l Not Somewhat Very
Life Style Plan er Important Important Important-
of Persons ‘ v
'Full Time Career 20 0.0 10.0 90.0
g AN
Full Time and
Part Time Career 13 0.0 0.0 100.0
Combination
Limited Career '
Expectation 11 0.0 36.»4 . - 63.6




Table 62

Distribution in Percents of Responses to

"Use One's Abilities"

as a Factor in Job Selection
by Life Style Plan for Talent Search Girls

Total
} Not Somewhat Very

Life Style Plan Numbex Important Important Important

of Persons . ;
rull Time Career 20 O.OI 35.0 65.0
Full Time and .
Part .Time Career 13 0.0 0.0 100.0
Combination
Limited Career 11 0.0 36.4. . ’ 63.6
Exgectation
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Table 63

Distribution in Percents of Respoﬂées to
“"Available Job Openings"
as a Factor in Job Selection
by Life Style Plan for Talent Search Girls

Total
: Not Somewhat Very

N

Life Style Plan umber  Important Important Important
of Persons « |

Full Time Career 20 20.0 45,0 35.0
Full Time and , :
Fart Time Career 13 0.0 23.1 76.9
Combination
Limited Career 11 0.0 h 63.6 ~36.4d
Expectation

o

2 .
X" = 10,40  p < .05

185
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Table 64

Distribution in Percents of Responses to
"Cost of Education"

as a Factor in Job Selectibn
by Life Style Plan for Talent Search Girls

Total —
Li Numbe Not . Somewhat Very
ife Style Plan er Important Important Important
of Persons , .
Full Time Career 20 35.0 20.0 45.0
Full Time and :
Part Time Career 13 23.1 - 69.2 7.7
Combination '
Limited Career 11 9.1 54.5 36.4
Expectation '
Ve
/
/
/
/




Table 65 ////

by Life Style Plan for Talent Search Girls

Tot ' . . - Graduate
N our-Year or
Life style Plan er College Professional
of 'FPersons
////P . school
& 4
. /ﬂ )
Full Time Si;éer 20 20.0 80.0
/
rull iﬁe,and : i
Time Career 13 23.1 6.9
ombination
Limited Career 11 63.6 36.4
Expectation 0 '
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because of their perceived obligation to themselves, and are
intending to get as much training as necessary while those who

have limited career aspirations plan f. er years of education,

and feél a lesser need to fulfill themselves through a career.

When actually selecting a job, however, girls choosing a
full time - part'timé career Optioh feel it is very important
to choose a job that will enable them to use their abilities to
the fullest (100%) and one in which there were available job
openings (76.9%), while about 65% of both the Talent Search girls
planning full time careers and those with limited career options feel
it is very important to use their abilities to the fullest and only
about 35% of them are very concerned with the available job
openings. Twenty percent of the girls who expect to have full

time careers do not care about available job openings at all.

The cost of education reveals a totally different pattern
for all three groups, with the full time career girl choosing "very
important" most often, followed by "not important," the full time,
part time combination girls choosing "somewhat important" as a
clear majority (69.2%), and the girls:Qiap limited career
expectations choosing "somewhat important" most often, followed

by  "very important."

Life Style Preferences for Spouse

Because the influence of the opposite sex is sometimes
strong, especially during adolescence, Question 16 dealt with
what life style preferences the boys ahd girls in our study would

choose for their mates when they married. They were asked to

IR

186
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review the choices in the previous question but this.time choose
their preference for their future spouse. The analysis used was
the same as in the question related to life stylé preferences for
oneself. |

Some of the children on the previous question had chosen not
to marry and therefore did not respond to a question about their
future spouse. In addition, some students indicated they would net
presume to choose for their spouse. There were fewer responses to
this question, therefore,.than to the previous one.

Adain, sex differences were found for the total number of
boys and girls in the study, as well as the Talent Search and Srthool

System subgroups as shown in Table 60 . No differences were found

between the two groups of boys in the study nor among the three

groups of girls. Approximately 95% of the girls expected their hus=-
bands to havg full time careers while only 12.5% of the boys expected
their wives to work full time. Approiimately 31% of the boys
anticipated their wives would work 'part time only when their children
were small but full-time before they were born and after they were
grown, but almost 57% of them anticipated a weak commitment to a career

for their wives.

Life Style self vs. Life Style Spouse

All groups showed significant differences in their own

L

expectations for future life styles compared te those they
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expected for their mates as shown in Table 60 . The boys expect
tqeyork full time, but most of them do not expect their wives to
do so. Less than 50% of the girls expect to work full time, but
more than 90% of them expected their husbands to do so.

When analysis was done comparing the boys preferences for
their wives with the girls preferences for themselves and the girls'
preferences for their husbands with the boys preferences for them-

¢

selves, some interesting results were obtained. There were no
differences between the girls' expectations for their husbands
fﬁture life styles and the boys expectétions for themselves. The
boys expect to work full time and the girls expect their husbands to
work full time., oOnly a few girls indicated that they'would like
their husbands to have part time careers and some commented that
they should both arrange to be home with the children, but such

answers were rare. When the girls' expectations for their future were

compared with the boys' expectations for their future wives, however,

significant differences appeared.\ The girls have stronger commit-

N "

ments to careers than the boys expect for their future wives.'
Explanations on some of the questionnaires from some of the boys
indicated they were most concerned with child care and assumed it

would be their wives who would'stay home with the children. oOne '

P
2

boy said it would depend on how much they each liked their
respective careers but he was an exception.

One of the girls was quite defensive about the gquestion and
wrote, "1 can -understand your interest in my plans for the future

but... find it none of your business." No boy seemed upset with the

question. K




-184-

Soﬁe of the girls comments reflect the conflict they may
consciously or unconsciously face. One girl wrote "I don't want
to marry anyone. I would rather live with someone. I might have

’children, but I haven't decided yet. I would want my boyfriend
to have a full time>5ob." Another girl commented, "... possibly

remain singlée and adopt two children, probably deaf, under 8 or 9."

One girl who checked "full time career, marry and have children" as

her future life style choice commented that she would wqu only if

she had to be financially independent.

One girl's profile and comments seem to contain all the

inconsistencies which may be going through many girls' minds.

Her careex choices were "politician- President of the U.S., ‘tutor-

mathematics, and public lawyer." She felt her obligation to herself

to use her talents was the most important reason to work, and the

challenge of difficult work was the mést important factor in choosing

a job. She checked the full time career but remain unmarried option

,and commented, "If I do become a politician, I have no objection to

marriage, but I would seriously objectfto having children. If I'm not
, a politician, I feel I would prefer not to be married, but if I do get

married, I have no objection to children." It is not surprising when

ocne realize$ that the boys have no conflict between their own plans

and those of their opposite sex peers, while the girls do face more

conflict when planning for the future, The girls are less sure of their

career plans and must balance their desires for a career with their

perception of their male peers' lack of supportiveness of a strong

commitment to a full time career.

1%,
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Career Choice.

On this part of the questionnaire, students were.asked to list
their first, second and third choice for future careers The answers
were grouped into the six categories developed by John Hollaﬁd for
his vocational interest inventories, i.e., investigative, realistic,
artistic,'social, economic, and conventional. Because all of the
students in the study were mathematically talented, it was expected
that aspirations toward investigative careers would predominate.
Table 66 - shows the results from this question. Chi square

Insert Table 66

‘
comparisons were made between the boys and girls in the School
System population, the Talent Search population, between each treat=-
ment and control group of girls and between the two groups of boys
based on Table 66. No sex or group differences were found.
The majority of students in every group choose careers in the
investigative category. Careers in the artistic category were the
second most popular choicenSY all the groups except the Talent
Search girls who chose careers in the economic category more often,
The social category received minimum responses except from two
girls groups, the Career Class and the Talent Search girls, 9%

of whom chose careers in that category. Both the realistic and

the conventional categories received minimum responses.

18¢




‘Table 66;

1
i
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&

Distribution in Percents of Responses to
First Choice Career
By Sex and Group
Category of Career Preferences
o
2 r
Je) £
o ) 0
- g | ¢
| Total bt % | - g e
Group Sex Nymber g % g - § - g
of Persons & g u 8 9 g
school Girls 61 63.9 3.3 j13.1 3.3 13,1 | 3.3
ISystem
Boys 143 70.6 2.1 [13.3 2.1 9.8 | 2.1
Talent Girls ' 43 §3.5 2.3 |11.6 | 9.3 |18.6 | 4.7
Search '
Boys 47 70.2 6.4 |10.6 2.1 ]1l0.6 o]
Career | .. 1 22 68.2 | 4.5 |18.2 | 9.1 0 0
Class

* does not total 100 percent due to rounding.




Career Choices were then recategorized into investigative '
and non-investigative careers. The results are summarized in Table 67,

---’--——--«- -------------

Insert Table 67

Other questionnaire items were then examined by investigative

career choice as well as sex and grgup.
Career Interest and Reasons to Study Mathematics

On four of the seven reasons for studying mathematids,beyond
Algebra I, differences‘ye;g found between students who had investi-
gative career goals and those whe had non-investigative goals. There
were no significant differences in response distributions on the im- AN
portance of "getting into a good college", "necessary in this tech-
nological age", or "mathematics 'is easy to learn." A detailed dis-

cussion of the significant differences follows.

Future Career

Table 68 - shows that girls who reported an investigative

career choice were more likely than girls with other career

interests to rate the value of. mathematics for their future career
as "very important." This difference was also significantly different

within the School System and Talent Search groups. The pattern was
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Table ¢7 o

Distribution in Percents of Responses to
' First Career Choice
Categorlzed by Investigative versus Non-Investlgative
by Sex and Group

Total
Group 'Sex Number Investigative Non-Investigative
of Persons
. {School Girls 6l 63.9 36.1
System _
Boys 143 [/ 70.6 29.4
Talent Girls 43 53.5 . 46.5
, Search ' .

- ) Boys 47 70.2. , : 29.8
Career Girls 22 68.2 31.8
Class ) . .

Total Girls 126 6l.1 38.9 ,
Boys 190 70.5 29.5
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‘Table 68

Distribution in Percents of Responses to
"Importance of Mathematics for Future Career"
as a Reason for"Studying Mathematics Beyond Algebra I,
by Sex, Group, and Investigative Career Choice

Invesiigzzizdeareer Tmportant _
Sex Choice Number Not - Somewhat Very
Girls Cafeer. yes . 15 | 0.0 20.0 - 80.0
no 7 0.0 57.1 42.9
School system yes 19 0.0 © 21,1 78.9
no 14 14.3 ~ 50.0 35.7
Talent Search yes 23 4.3 8.7 87.0
no 20 0.0 40.0 60.0
Total _ yes 57 | 1.8 15.8 82,5 |+
| no 41 4.9 ' 46.3 48.8
Boys School System | yes 63 3.2 | 17.5 = 79.4 | »
no 28 7.1 28.6 64.3
| Talent search ves. | 33 | o.0 15.2 84.8
‘ - no 14 7.1 57.1 35.7 [*
B Total yes % 2.1 16.7 81.3 |+
no 42 7.1 . 38,1 -54.8
Significant Chi-Square Comparisons
School System girls x2 = 7;23 p < .05
Talent Search girls x2 = 6.42 p < ,05.
Total girls x2 = 12,51 p < .01
lTalent‘Search boys x2 = 12,00 p < .0l
Total boys x2 = 10,65 p < .01

o * Does not total 100 percent due to rounding,

ERIC 194
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true for the Career Class girls but did not reach statistical sig-

nificance. A similar significant difference was found for the total

Bl

group of boys and within the Talent Search group.

[}

Friends

Girls who hadlnbnéinvestigative career plans were more likely ,

than the boys to say that the fact that "my firends will be studying

advanced mathematics" was a "not very important" reason as shown in

Table 69 . No other comparisons were significant. -

Logical Thinking

The statement -that "mathematics teaches logical thinking". was
said to be a "very importanﬁ" reason by more boys than girls who
had investigative career interests as seen in Table 70 ., No other

comparisons were significant.

Interésting

Students with investigative career choices were more likely
to rate "mathematics as interesting to study" as "very important" and

leas likély to say it was a "not very important" reason, than students

| 19,
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Table 69

3

Distribution in Percents of Responses to :

"Many of my Friends Will be Taking Advanced Mathematics Courses"
~as a Reason for Studying Mathematics Beyond Algebra I,

by Sex, Group, and.Investigative Career Choice '

o

Group and Important
Investigative Career ‘
Sex ~ Choice Number Not Somewhat
Girls Career yes 15 73.3 26,7
J no 7 100.0 0.0
School System yes 19 78.9 21.1
no 14 85.7 14,3
T Talent Search yes 23 56.5 39.1
no 20 65.0 25,0
Total " yes 57 68.4 29.8 1.8
/ no 41 78.0° l7.i 4.9
aoyé School System } yes 63 69.8 17.5 12.7
- ; no 27 55.6 37.0 7.4
Talent Search ; . vyes 33 60.6 39.4 0.0
j ,c; no ‘14 35.7 57.1 7.1
?o;ak}g { yes 96 66.7 25.0 8.3
S no 41 48.8 43,9 7.3

-8ignificant Chi-Square Comparisons

| . 2
Non-Investigative girls versus Non-Investigative boys X =7.81 p <

* Does not total 100 percent due to rounding.

.G3




~192-

Table 70

Distribution in Percents of Responses to
. "Mathematics Teaches Logical Thinking"
as a Reason for Studying Mathematics Beyond Algebra I,
by Sex, Group,.and Investigative Career Choice

~ Group and Important .
Investigative Career
Sex Choice ' Number Not "~ Somewhat Very
Girls | Career , yes 15 26.7 4.0 33.3
no 7] 0.0 28.6 71.4
School System yes 19 10.5 52.6 6.8 |*
no 14 7.1  s7.1 35,7 | *
Talent Search yes’ - 23 '21.7 43,5 - 34.8
no 20 25.0 35.0 40.0
Total yes 57 19.3 45.6 -~ 35.1
o | a1 14.6 415 43.9
Boys School system - yes €3 9.5 23.8 66.7
no 28 10.7 39,3 50.0 .
Talent Search yes 33 9.1 48.5 42.4
| no 14 7.1 64.3 28.6
Total yes 96 9.4 32.3 " 58.3
no a2 9.5 a6 | a2
Significant Chi-Square Comparisons
Investigative girls versus Investigative boys x2 = 8,29 p < .05

* Does nct total 100 percent due to rounding,

195




with non-investigative career goals as shown in Table 71 . fhis

difference reached statistical significance in the comparisons

for the total group of boys and the School System boys.
Career Interest and Reasons To Work

On four of the five reasons to work, differences were found
34\‘: ":

between the boys who had investigative career goals and those
who had non-investigative career goals. There were no significant

differences in response distributions to "feeling an obligation to

. 5 o
myself" to work for any of the groups, nor were “théere any significant
differences in response distributions on any of thereasons to work

for any of the groups of girls in the study. A detaiiéd'disqussion

N

R Y

of significant differences follows.

Society Will Expect Me To Work

Significant differences were found between the boys from the
Talent Search reporting investigative career choices and those reporting

non-investigative career choices as shown in Table 72,

‘ 195
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Table 71 . .

Distribution in Percents of Responses to
"Mathematics is Interesting to Study"
as a Reason for Studying Mathematics Beyond Algebra I, )
by Sex, Group, and Investigative Career Choice

Group and ) Important .
Investigative Career

Sex Choice ’ Number Not Somewhat Very
Girlé Career : l yes 15l 6.7 46.7 46.7 | *
no T 14.3 42.9 42,9 |+
School System - ~ yes 19 10.9 6.8 52.6 |*

: | l‘: no 14 | 14.3 57.1 28.6

Talent Search': yestv i: AZS | 8.7 1 56.4 o 60.9

ne | 19 15.8 42.1 42.1

“Total yes 57 8.8 36.8 54.4

"no 40 15.0 47.5 37.5

Boys SchQOIISystem | yes 62 6.5 38.7 - 54.8

no 28 25.0 46 .4 28.6

Talent Search f}es '“ : 33.} “”9.1 33.3 | 57.6

B no 14 21.4 42.9 35.7

‘%ééai yes 95 7.4 1 36.8 55.8

no 42 23.8 45.2 ' 31.0

Significant Chi~-Square Comparisons
'School System boys x2 = 8,56 p < .05
Total boys x2 = 10.59 p < .01

* Does not total 100 percent due to rounding.

Q _‘ ) ' 1 {I)Q
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Table 72

Distribution in Percents of Responses to
"Society and Family Will Expect Me to Work"

as a Reason to Work,

)

by Sex, Group, and Investigative Career Choice

" Group and Important
Investigative Career
Sex Choice Number Not Somewhat Very
Girls Career yes 15 46.7 46.7 6.7
no 7 71.4 28.6 c.0
School System yés " 19 26.3 68.4, 5.3
no 14' 50.0 50.0 0.0
Talent Search yes 23 36.1 65.2 8.7
no 20 25.0 50.6 25.0
Total yves 57 31.6 61.4 7.0
no 41 41.5 46.3 12.2
Boys ~ School System Q;s 63 23.8 52.4 fza.a
‘no A 28 28.6 50.0 // 21.4
Talent Search yes‘ ’/_ 33 21.2 69.7 [ 9.1
no 14 0.0 64.3 35.7
Total yes 96 22.9 58.3 18.8
no 42 19.0 54.8; 26.2
signifiCant'Ehi-Square Comparisons
Talent Search boys = . x2 = 7,11 p .05

» Does not total 100 percent due to rounding.

/
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Those with investigative career choices were more likely to see
society's expectations as "not important" than the non-investigative
o Talent Search boys, none of whom checked the "not important"
. category. The non-investigative Talent Search boys reported that

3

sqciety‘s expectations are "very important" more than did the inves-

tigative Talent Search boys. No other-comparisons were significant.

Financial Necessity

Boys who reported anﬁinvestigative career choice were more
likély than boys with otﬁer career interests to rate the fact that
o it will be finapciaily necessary ;for them to work as "very important". .- . .
as shown in Table 73 .‘ They éiso were lesé likely to see it as

" Insert Table 73

"not important."”

The non-investigaﬁive boys differed significantly from the non-
o investigative girls as well. No girl with non-ingestiggtive career
interests saw the financial necessity of working as "not important"
while some of the g:;s chose that response. More of the girls
chose "somewhat important" than the bovs_while more of the bo&s chose
"very important" than diq the girls.

2}

Obligation To Society

Boys who had investigative career interests were less likely to
feel their obligation to society was "very important" than boys with

other career interests as shown in Table 74 . This was true

Insert Table 74
7 ----——------é—u‘----—---
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Table 73

Distribution in Percents of Responses to

"Financially Necessary to Work"
as a Reason to Work,

by Sex; Group, and Investigative Career Choice

' Group and . T Important : )
. Investigative Career
sex Choice Number Not Somewhat . Very
leir1s Career J yes 15 6.7 20.0 73.3
no 7 0.0 .4 - 28.6
School System yes 19 5.3 31.6 63.2 *
no. 14 | o.0 35,7 64.3
Talent Search - yes | 23 | 4.3 21.7 73,9 | *
no 20 0.0 40.0 0.0
Total yes 57 5.3 | . 24.6 70.2 | *
no a1 0.0 43.9 s6.1 | :
Boys School éystem yes 63 1.6 ¢ 19.0 79.4
no 28 10.7 17.9 ' 71.4
Talent Search : ves | 33 0.0 18.2 8l.8 .
‘no 14 7.1 28.6 1 64.3
Total yes 96 1.0 18.8 80.2
. " no 42 3.5 21.4 69.0 | *
Significant Chi-Square Comparisons
* Total boys ' _ x2 = 6,38 P <‘.05
'Non-Investigative girls versus Non-Investigétive boys x2 = 7.68 p < .05

* Does not total 100 percent due to rounding,
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Table 74

Distribution in Percents of Responses to
"Obligation to Society"
as a Reason to Work,

by Sex, Group, and.Inv?stigative Career Choice

!

“)

I\

~ Group and | Important O F
Investicative Career |

Sex Choice Number Not Somewhat Very

Girls Career  yes u 15 6.7 60.0 33.3
no 7 14.3 42.9 42.9 | -»

School System yeS | 19 5.3 ; 36.8 7.9

' o | 14 21.4 . - 42.9 35.7
Talent Search yes 1B 23 21.7 47.8 30.4 *

" ne 20 10.0 65.0 25.0
Total yes .57 12.3 47.4 40.4 *

' no 41 - 14.6 53,7 31.7

Boys School System yes 83 30.2 47.6 ”22.2
no | 28 32,1 35,7 32,1 | »

Talent Search yes 33 18.2 63.6 18.2

no 14 14,3 28.6 57.1
Total ' yes 96 26.0 53.1 20.8 | *

| . no a2’ '. 26.2 33.3 405 |

Significant Chi-Square Compaflsons

' 2
. _ Talent Search boys X = 7.37 p < .05
Total boys _ x% = 6.63 p < .05

Investigative boys versus Investigative girls x2 = 8,32 p < .05

* Does not totai 100 percent due to rounding.




1

within the Talent Search boys as well,
Sex differences were found between the girls and boys with

investigative career interests within the girls' pattern more

 closely resembling the boys with other than investigative career

interests. No other differences were' found,

Bored
Boys in School System clasées with investigative career
interests differed from those with other career;interests on "I
would be bored if I did not work" as a reason to work as shown in
Table 75 .. The distribution of responses shows that more

Iﬂsert Table. 75.
investigative boys see this as a "very important" reason to work
while‘more non-investigative School 3ystem boys see it as "not
important". |
Sex differences were found between the boys and girls with non-
investigative career interests.: The girls see fear of boredom as
"very important" more than the boys do and the boys respond "not

important" more often than do the girls. No other differences were

found on this question.
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2 - Table 75

Distribution in Percents of Responses to
"I would probably be bored if I did not work"

- as a Reason ton Work, g
by Sex, Group, and Investigative Career Choice e
Group and . Important ) :
Investigative Career
Sex Choice Number Not Somewhat Very
Girls Career yes 15 13.3 33.3 53,3
no a7 14.3 57.1 28.6
School System . yes 19 10.5 47.4 42.1
no 14 7.1 42.9 50.0
Talen® Search 'yes 23 26.1 26.1 47.8
no ‘20 10.0 25.0 65.0
Total yes s7 17.5 35.1 47.4
no 41 9.8 36.6 53.7
Boys School System yes 63 20.6 44.4 34.9
° no 28 46.4 39.3 14.3
Talent Search yes 33 15.2 45.5 9.4 |
no 14 1.1 28.6 64.3
Total yes 96 18.8 44.8 36.5
ro 42 33.3 35.7 3l.o
. '
~8ignificant Chi-Square Comparisons
. ) 5
. §chool System boys _ . X = 7.52 p <.05
| : 2
Non-Investigative girls versus Non-Ihvestigative boys ¥ = 7.86 p|<'.05
* Does not total 100 percent due to rounding.
o . 20
ERIC 20




Career Interest and Factors in Job Selection

Differences were found between students who had investigative
career gnals and those who had non-investigative goals on seven
of the thirteen factors in selection of job.or career. The;e were
no significant differeﬂces on the "cost of education needed," "belief
that I will be able to do the job well," "having a position that will
be looked up to by others," "possibility.of a flexible time schedule,"
"challenge of difficult work," and "many job openings in the field".
Sex differences were found between investigative girls and boys on
"opportunities to be helpful to others or useful to society" as a
factor in job selection ;nd between boys and girls with other than
investigative interests on "opportunities to use my speqial abilities
to the fullest". A detailed discussion of the significant differences

follow.,

a0

" Amount of Mathematics Needed

School System girls with an investigative career choice differed
from those with other career interests on the amount of mathematics
needed as a factor in job selection as shown in Table 76.

Insert Table 76

Fifty percent of those with non-investigative career interests saw
this as "not important" while only 10% of the girls with investigative

career interests checked that category. Since those girls have




Distribution in Percents of Responses to
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Table 76

"Amount of Mathematics Needed"

as a FPactor in Job Selection
by Sex, Group, and Investigative Career Choice

. Group and Important
Investigative Career v

Sex Choice Number | Not Somawhat Very
Girls .Career yes 15 26.7 40.q .33.}
) no 7 42.9 57.1 0.0

School System yes i9 10.5 42.1 47.4

| no 14 | s0.0 ' 14.3 35.7

Talent Search yes 23 8.7 .39.1 52.2

no 20 10.0 60.0 30.0

Total yes 57 14.0 40.4 45.6

no 41 29.3 '43.9 26.8

Boys School System yes 61 11.5 36.1 52.5
no 28 21.4 46.4 32.1

Talent Search yes Kk} 18.2 59.4 42.4

no 14 42.9 35.7 21.%

Total yes 94 13.8 C37.2 48.9

no 42 28.6 42.9 28.6

Significant Chi-Square Comparisons
' School Systew Girls = 6.92 p < .05
Total Boys = 6,49 p < .05

R

* Does not total 100 percent due to rounding.
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presumably chosen non-mathematical careers, this is not surprising
but it may be a contributory factor to their dropping out of the
high ‘school mathematics sequence early.

Differences were also found between the boys choosing an in-
vestigative career dnd those choosing other careers on this factor.
- The pattefn is similaf toAthe one for School System girls, although
more of the boys with other than investigative career interests
checked the "somewhatAimbortant" category than "not important".
. The boys with investigative career‘ch;ices chose "very imbortantﬁ

bl

most often.

Amount of Education Needed

"

0y

Girls in School System classes with an investigative career
interest differed from those with other interests on amount of educa-

tion needed as a factor in job selection as shown in Table 77.

Most of these girls with investigative career interests see the
amount of education needed as very important while the girls with
other interests see it as only "somewhat important"., No other

comparisons were significant.




Table 77

Distribution in Percents of Responses to .
"Amount of Education Needed" , ATy
as 3 Factor in Job Selection ol ot )

L. PRl 1

by Sex, Group, and Investigative Career Cholcél‘

; ) Group and S | | Important '
Investigative Career " 1
Sex Choice _ Number Not Somewhat Very
Girls Career , yes 18 6;7 46.7 : 46.7 *
| no 7 28.6 42.9 28.6 "
School System yes 19 0.0 21.1 76.9
| no 4 | 7.1 57.1 35,7 | »
Talent Searsh | yes 23 | 4.3 30.4 65.2 |
no 20 5.0 200 75.0
~ Total yes 57 3.5 31.6 64.9
| no 41 9.8 36.6 53.7 |y
Boys Schooi System | .yes 61 4.9 34.4 60.7
o | no 26 0.7 | 2.4 67.9
Talent Search ves 33 15.2 33.3 — 51.5
| no 14 14.3 28.6 5701
Total yes 94 8.5 3.0 | 57.4 |
no 42 11.9 23.8 64;3‘

Significant Chi-Square Comparisons

* School System Girls x2 = 6.73 p < .05

* poes not total 100 percent due to rounding.




Belief That I Will Enjoy The J¢b

"Bel\.f that T Will Enjoy the Job" was said to be a "very important"
factor in job selection by more School Svstem boys with an investi-
gative career choice than by those with other career interests as

shown in Table 78 ., No other comparisons were significant.

Opportunity To Use My Special Abilities to The Fullest

Girls and boys with non-investigative ‘career interests differed
on the question concerning their opportunities to use their special
abilities to the fullest as a factor in job selection as shown in

Table * 79 . More girls saw this as "very important" than the boys.

Insert Table 79
Seven percent of the boys saw this as "not important" while none of
the girls did. No other comparisons were significant.

[

Opportunity To Earn a H;gﬁ Salary

The opportunity to earn a high salary was seen by the Talent

Search boys who did not choose investigative careers as "very

important" more often than the Talent Search boys who chose an in-
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Table 78

Distribution in Percents of Responses to
"Belief that I will Enjoy the Job"

as a Factor in Job Selection
by Sex, Group, and Investigative Career Choice

: Group and. d Important .
: Investigative Career

Sex Choice Number. Not Somewhat Very
o G'J‘._r.'ls | Career | yes 15 0.0 6.7 93.3
’ | no 7 0.0 14.3 85.7
School System yes 19 0.0 15.8 84.2
a no 14 0.0 0.0 100.0
| Talent Search yes 23 0.0 8.7 91.3

no 20 0.0 5.0 95.0
Total yes 57 0.0 10.5 -1 89.5

no . 41 | o.0 4.9 95.1'

Boys School System yes - 62 0.6 3;2 96.8
| no 28 | 0.0 17,9 82.1
Talent Search | ' yes 33 " 0.0 3.0 - 97.0
no 14 0.0 0.0 100.0
Total yes 95 0.0 3.2 96.8
l | ‘/no. a2 | o0 11.9 . 88.1

Significant Chi-Square Qomparisons

School System Boys X2 = 3.90 p < .05

OO
Pt
|




Table 79 ' | v ’
: Distribution in Percents of Responses to
{ "Opportunity to Use my Special Abilities to the Fullest"
\ ' as a Factor in Job Selection
"\ by Sex, Group, and Investigative Career Choice .
\ _ .
,.\.‘. (..-\-‘. ‘ e - /‘ ‘G:oup and ‘ . Imoortant .
: Investigative Career ;
Sex Choice Number Not Somewhat Very
Girls Caréer - yes 15 - 0.0 '33.3 66.7
no - 7 0.0 0.0 100.0
School System yes 19 0.0 15,8 84.2
no 14 - 0.0 " 14.3 85.7
Talent Search ves 23 0.0 30.4 69.6
no 20 0.0 | 20,0 |°s0.0
Total yes 57 0.0 26.3 73.7
no 41 0.0 14.6 85.4
Boys School System yes 62 3.2 . 29.0 67.7 *
no 28 10.7 32.1 57.1 *
Talent Search: :' ves 13 0.0 27.3 72.7
ho 14 0.0 35.7 64.3
Total ' yes 95 2.1 28.4° 69.5
no 42 7.1 33.3 59.5 *
Significant Chi-Square Cumparisons
Non-investigative girls versus non-investigative boys xz = 7,86 p <.05
* Does not total 100 percent due to rounding.
Dhegs




vestigative career choice as shown in Table 80
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Insert Table 80

significant differences were found on this question.

Opportunities to be Helpful To Others or Useful to Society

Sex differences were found between girls and boys with investi-

gative career interests on the importance of "opportunities to be
‘helpful to others or useful to society" as a factor in job selection

as shown in Table 81. ‘

Insert Table g3

v
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R

More of the girls see it as a "very important" factor in their
future job choice while the boys see it as only "somewhat important"

as shown in Table 81, ' In addition more boys rate it as

"not important" than do the girls.

Chance To Work With People Rather Than Things

Boys with non-investigative career interests see the chance to

work with people rather than things as "very important" much more than

do boys with investigative interests who choose "somewhat important"
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Table 80

Distribution in Percents of Responses to
"Opportunity to Earn a High salary"
as a Factor in Job Selection
by Sex, Group, and Investigative Career Choice

* Does not total 100 percent due to rounding.

Gfodp and , | Imgortant .
-Investigative Career * I
Sex Choice Number Not Somewhat ' Very
Girls Career ” yes 15 13.3 60.0 26.7
ho 7 14.3 42.9 42.9
School System fes 19 1G.5 57.9 31.6
no 14 28.6 28.6 42.9
. ~ Talent Search yes 23 8.7 52.2 39.1
no 20 10.0 50.0 40.0
\ Total yes 57 v 10.5 56.1 33.3
no 41 17.1 41.5 41.5
.Boys School System yves 62 8.1 '45.2 46.8
no 28 7.1 39.3 53.6
Talent Search yes 33 0.0 69.7 30.3
| no 14 7.1 35.7 57.1
Total yes 95 5.3 53.7 41.1
no - 42 7.1 38.1 54.8
Sighificant Chi-Square Comparisons
Talent Search éoys xz = 6,11 p <
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Table 81

Distribution in Percents of Responses to ‘
"Opportunities to be Helpful to Others or Useful to Society"”

- as a Factor in Job Selection )
by Sex, Group, and Investigative Career Choice

' Group and Important . ¢
. Investigative Career .
Sex Choice , Number Not Somewhat Very
Girls Career yes 15 13.3 33.3 | sa.3 *
no 7 14.3 28.6 57.1
School System yes 19 L 0.0 42.1 57,9
no 14 0.0 35.7 4.3
Talent Search yes 23 8.7 39.1 52.2
- !
’ L | no 20 10.0 50.0 - 40.0
Total yes 57 7.0 38.6. 54.4
no 41 7.3 41.5 51.2
Bovs School System yes 62 14.5 54.8 30.6 *
no 28 10.7 35.7 53.6
TalenE_Search ves 33 12.1 48.5 ) 39.4
; \, —~
. no 14 7.1 50.0 423
— - = \x‘ﬁ
. Total yes 95 13.7 | s2.6 33.7
no 42 . 9.5 | . 40.5 - | s0.0
l/f D
.V _Significant Chi-Square Comparisons
L] ! ' I, .
Investigative girls versus investigative boys x“ .= 6.58 p< .05

* Does not total 100 percent due to rounding.,

.01.'
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and "not important" with greater frequency as shown in Table 82.

|

No other

differences were found on this question.




=212~

Table 82

Distribution in Percents of Responses to
“Chance to Work with People Rather than Things"
as a Factor in Job Selection
by Sex, Group, and Investigative Career Choice

J

Group and
investigative Career

important

Career . 46.7

14.

| 'School ) ‘ 50.

\

57.

TalenE 43.

- 45.

46.

43.

School

Search

Significant Chi~Square Comparisons

‘School System boys X2 = 8.06-

Total boys X2= 10.08

* Does not total 100 percent due to rounding.
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THE - RELATIONSHIPS BETWEEN ACCELERATION STATUS AND ATTITUDES

J

Since all students yho participated in a special class were
not accelerating their progress in mathematics and some stﬁdents
in the comparison groups were accelerating, it seemed likely that
accelegated and non-accelerated would differ with respect to some
attitudes and interests. Therefore, an analysis was made.of°student
responses within and across treatment groups to determine in what
ways accelerated and-non-accelerated students were alike and

different in their responses to the questionnaire items,

Acceleration and Reasons to Study Mathematics
Responses of acceieratéd and non-accelerated students to
reasoné to study mathematics beyénd Algebra I:were examined.
fhere Qére no significant differences in response patterns for five
of the seven reasons within the groups or between the sexes. 3Some
significant differences were found in responsé'to the importance of
studying mathematics because it is interesting to learn and easy

to learn as discussed in the following sections,

Interesting

Accelerated boys were more likely than non-accelerated boys
to rate "mathematlcs is interesting to study“ as a "very lmportant"

reason for studying mathematlcs (46.7% vs. 37.9%) as shown in

Table 83 . This difference was étatistically significant




Distribution Percents of Responses to
"Mathematics is interesting to study"
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Table 83

as a Reason for Studying Mathematics Beyond Algehra I,

by Sex, Group, and Acceleration Status

Important
Sex Group and Acceleration Status Number Not Somewhat Very
Girls Career yes 8 12,5 50.0 37.5
no 14 7.1 42.9’ 50.¢C
School System yes 27 1.4 40.7 51.9
no 5" [40.0 60.9 0.0
Talent Search yes 17 11.8 29.4 58.8
no 26 }11.5 38.5 50.0
Total yes 52 9.6 38.5 51.9
no 45 13.3 42.2 44.4
Boys School System yes -7 15.2 43.0 4i«8
no 10 20.0 40.0 40:9
Talent Search yes 28 0.0 39.3 60.7
no 19 31.6 31.6 36.8
Total yes 107 |12 42.1 46.7
no 29 27.6 34,5 37.9

Significant Chi-Square Comparisons

school System Girls

Talent Search Boys

'Y [

x? = 10.29, p ¢ .01

* Does not add up to 100 due to rounding

x2 = 6.54, P < .05
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within the groﬁp of Talent Search boys in which tﬁe number of
accelerates and non-accelerates were more nearly equal. The overall
relationship of acceleration to the ‘rating of the importance of "mathe-
matics is interesting” as a reason to study mathematics beyond
Algebra was not found for girls, except within the School System
group. In thaﬁ group ho girl who had participated in the School
system program but was not accelerated thought "mathematics is

. <
interesting” was a reason to study mathematics. One must suspect

-that because these girls did find mathematics highly interesting

they were not accelerating, and had dropped out of the special

program,

Eas

Almost a third of the non-accelerated boys (31%), but only
17.6% of the accelerated boys rated "mathematics is easy" as a

"very important" reason for studying mathematics as .shown in Table 84

D D S D e e G G G G e G G D D G G dee G GND mas Wi

Insert Table 84

This was.not statistically significant but within the Talent Search
group there was a statistically significant difference in ffhe dis-
tribution of responses for accelerated and non-accelerated boys.

A larger proportion of ncn-accelerates than accelerates rated this
factor as "not important" or "very important" while the accelerates
were likely to rate this as "somewhat important". Non-accelerated
boys in general were more likely than non-accelerated girls to rate

mathematics is easy" as "very importnat".
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Table 84

Distribution in Percents of Responses to
"Mathematics is Easy to Learn"
as a Reason for Studying Mathematics Beyond Algebra I,
by Sex, Group, and Acceleration Status

Important

Sex Croup and Acceleratiop Status Numbef Not Somewhat Vé£y )

Girls Career , ves 8 25.0 75.0 0.0
no 14 42.9 42.9 14.3 "

School System yes 27 33.3 51.9 | 14.8

no s | s0.0 20.0 | 0.0

Talent Search , yes 17 35.3 47.1 17.6

no 260 | 38.5 53.8 7.7

Total yes 52 32,7 53.8 15.5'

‘no 45 44.4 46.7 T 8.9

o , .

Boys School System yes | 80 46.3 36.3 17.5 *

| no 10 10.0 50.0 40.0

Talent Search © o yes 28 32.1 50.0 17.9

| no’ 19 .63.2 10.5 26.3

| Total yes | 108 | 42.6 39.8 17.6
. no 29 44,8 24.1 '31.0 *

Significant Chi-Square Comparisons

Talent Search boys x2 = 8,00 p ¢ .05

Non-accelerated girls versus Non-accelerated boys x2 = 7,29 p < .,05

* Does not total 100 percent due to rounding.
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Acceleration and Reasons to Work

Responses of accelerated studénts and non~accelerated students

to the importance of five reasons to work were.e#amined.‘ There were

+ - no significant differences between accelerated and non-accelerated
students as a whole or Qithin any sﬁbgroup in responses to the impor-“
tance of "obligation to self" or "I would probably.be bored if I did
not work." Sex differences amoné accelerated students’apd among non-
accelerates were not found on these questions. Some significant
differences were fouhd in response patterns for the remaining three

reasons and they are discussed in the following sections.

Society and Family Expect

Responses to this question were not significantly different for
. accelerated and non-accelerated girls as a whole or within the sub-
_groups as shown in Table 85 ., For boys, however, significant

B G G I S D e T N S S Am D W 1 GBS B D e am

Insert Table 85-”'
differences were found. Accelerated boys were more‘likely than
non-accelerates to say this was a "very iméortant" or a "not
very important" reason. About eighty percent of the non-accelerated
boys said it was “somewhat important.” Among the Talent Search boys,
accelerates were more likely to say "not important" than non-accelerates
(25 percent, as compared to zero percent). Accelerated boys were
more likely than accelerated girls to rate this as"very important",
whereas non-accelerated girls rated thisas "not very important" more

often than did non-accelerated boys.

<o
«oo
¢o
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Table =25

Distribution in Percents of Responses to
"Society and Family will Expect Me to Work"
- _ ; : as a Reason to wWork
i by Sex, Group, and Acceleration Status

Important
Sex Group and Acceleration Status Number Not Somewhat Very‘
Girls Career ‘ yes .8 75.0 25.0' 0.0
no 14 42.9 50.0 7.1
School System yes 27 33.3 63.0 3.7
| no 5 60.0 40.0 0.0
Talent Search . yes 18 27.8 §5.6 16.7 *
| no 26 23.1 ' 61.5 15.4
Total ves 53 37.7 54.7 7.5 *
" no a5 33.3 | ss.6 11.1
Boys - | 'School System ves g0 21.3 ~ 53.8 25.0 T
no 10 - 10.0 70.0 20.0
Talent Search ves 28 25.0° 57.1 .17.9
no 19 0.0 ' 84.2 15.8
Total yes 108 2.2 | s4.6 ] 23.1 .
no 29 3.4 79.3 17.2 *
Significant Chi-Square Comparisons
Total boys x2 = 7,11 -é < ,05
Talent Search boys x2 = 6,00 p < .05
Accelerated girls versus accelerated boys | x2 = 7,94 p < .05
2

Non-accelerated gitls versus non-accelerated boys x° = 9.31 p < .01

* Does not total 100 percent due to rounding.




Financially Necessary

The responses to the importance of financial necessity were
not significantly different for accelerates and non-accelerates within

the same sex groups as shown in Table 86 . Boys, however, were more

Insert Table 86

likely to rate this as "very important" than were the girls and this

difference was stafistically significant in.the comparison of accel-

erated boys and girls.

‘Obligation to Society

Accelerated and non-accelerated girls as a total group were very

similar in responses to the importance of an "obligation to society"
but within the career class the differences were strikingtand signifi-

cant as shown in Table 87 . No accelerated girl rated this as a

very important reason, but over half (57.1 éercent)‘of the non-
'accelerates said this was a "very important" reason. Overall, more
non-accelerated boys than accelerated ones checked this reason as
"very important", and this differeng@*was statistically significant

within the Talent Search group. :
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Table .86

Distribution in Percents of Responses to
"Financially Necessary to Work"

as a Reason to Work,
by Sex, Group, and Acceleration Status

Important
Sex Group and Acceleration Status Number Not ~ Somewhat Very
Girls Career ves 8 0.0 37.5 62.5
no 14 7.1 35.7 57;1
School System yes 27 7.4 40.7 51.9
no 5 0.0 0.0 100.0
Talent Search ves 18 5.6 38.9 S5.6
no 26 0.0 23.1 76.9
‘Total yes 53 3.8 28.3 67.9
no 45 2.2 28.9. €8.9
éoys School System yes 80 1.3 - 21.3 77.5
‘no 10 10.0 0.0 90.0
Talent Search yes 28 3.6 21.4 75.0
no 19 0.0 21.1 ' 78.9
Total yes 108 1.9 21.3 76.9
no 29 S 3.4 13.8° 82.8
Significant Chi-Square Comparisons
Accelerated girls versus accelerated boys x? = 8,53 p < ,05

* Does not total 100 percent due to rﬁunding.
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Table 87

Distribution in Percents of Responses to
"Obligation to Society"
as a Reason to Work,
by Sex, Group, and Acceleration Status

. ) Important
Sex Group and Acceleration Status Number Not Somewhat Very
Girls Career yes | 8 25.0 75.0 0.0
| no 14 0.0 42.9 57.1
'School System yes 27 11.1 44.4 44.4 | »
no | 5 | 20.0 60.0 "20.0
Talent Search - yes 18 16.7 '44.4 - | 38.9
o no 26 15.4 61.5 23.1
Total yes 53 | 15.1 49.1 35.8
no 45 | 11 55.6 .| 33.3
éoys School System . yes 80 30-0. 45.0 25.0
no 10 20.0 60.0 20.0
Talent Search yes 28 21.4 64.3 14.3
o 19 10.5 36.8 52.6 |*
Total yes 108 27.8 50.0 22.2
no 29 13.8 44.8 41.4

Significant Chi-Square Comparisons

, Career Class x2 = 9,04 p < .05

Talent Search boys x2 = 7,98 . p < .05

* Does not total 100 percent due to rounding.




Acceleration and Factors Influencing Job Selection'

In general, there "ere few significant differences between

accelerated and non-accelerated students in their ratings of factors

i

influencing job-selection. Of the thirteen factors evaluated,
response patterns were significantly different on only five factors

for one or more comparison groups. These factors are discussed in

the following sections,

Amount of Mathemétics

Non-acceleraced boys were more likely than aécelergted boys to
view the amount of mathematics required for the job as a "not
'important"_fagtor in selecting a job as shown in Table 88 . This
was not true for girls. . |

Insert Table 88

Cost of Education

Accelerated girls were significantly more likely than non-
accelerated girls to say that the cost of the education needed for
a job was not an important consideration in‘selecting the job as

shown in Table 89 .. This relationship was strongest within the

Talent Search group. . ’
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Table g8
Distribution in Percents of Responses to
Amount of Mathematics as a Factor Influencing Job Selection
by Sex, Group, and Acceleration Status

Important
sex Group and Acceleration Status Number Not - ;omewhat Very
Girls | Career  yes g 12.5 0.0 | 7.5
— 14 42.9 42.9 4.3 | *
SChOOIFSystem . ‘yes 27 25.9 33,3 4).7 *
no 5 40.0 20,. ¢ '. 40.0
Talent Search yes 18 16.7 50.0 _ 33.3
no - 26 3.8 46.2 50.0
Total  yes 53 208 | as 37.7
no 4s 20.0 42.2 37.8
Boys School System ' yes 78 14.1 44.9" 41.0
' no 10 20.0 20.0 60.0
Talent Search yes 28 14.3 42.9 42.9 |
no 19 42.1 3l.6 26.3
Total yes 106 | 14.2 44.3 41.5 )
no 29 34.5 27.6 37.9

Significant Chi-Square Comparisons

2
Total Boys X = 6.72 p < .05

* Does not total 100 percent due to rounding.
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Table 89

Distribution'in Percents of Responses to
Cost of Education as a Factor Influencing Job Selection
by Sex, Group, and Acceleration Status

o | Important
sex | Group and Acceleration Status Number "“Naﬁ‘i'-vSomewhat Very
//ézrls Career ves 8 37.5 50.0 12.5 | °
I f  | no 14 35.7 28.6- - 35.7
// School System yes ' 27 25.9 66.7 7.4
//" ‘ | " o 5 20.0 60.0 20.0
_V/ Talent Search - yes 18 50.0 | 27.8 22.2
no ) 26 7.7 53.8 38.5
Total yes 53 35.8 50.9 13,2 |t /
no | 4s 17.8 46.7 /.6 | * !
Boys i School System yes 79 30.4 46.8 | 22.8
no 10 10.0 50.0 40.0
Talent Search ' yes 28 1 28.6 50.0 21, |
no 19 31.6 52,6 - 15.8 ;
Total _ yes 107 29.9 47.7 22.4 ;i
no 29 24.1 51,7 24. ? *
‘ . f

Significant Chi-Square Comparisons

Talent Search Girls x2 = 10.17 p < .01

Total Girls x> = 8.15 p < .08

* Does not total: 100 percent due to rounding.




Do the Job Well

The belief in one's ability to do the job well as a factor in
job selection was not rated significantly different for accelerated

and non-accelerated boys as shown in Table 90 . More than three-

quarters of all the boys thought this was a very important factor.
Overgll, girls (85.7 Eeréent) thought this was a very important factor,
and the difference bétween accelerated.and non-accelerated girls was
not significant although there was a slight frend for non-accelerated
girls to see this as more important. This trend.was significant within
the Talent Search group, where 100 percent of the non-accelerates

rated this as "very important" as compared with 72.2 percent of the

accelerates.

High Salary .-

/f;;/;mportance of a high salary to job selection as shown in

able 91 did not differ for accelerated and non-accelerated
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Insert Table 91

}
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students, except within the group of SchoollSys;em girls, in which

, 80 percent of the non—aqbeleratep rated this as "very important",

whereas only 25.9 percenf of the acceierated School System girls rated
) /

this as "very important". The humberaof non-accelerated girls in this
. . .

group is very small, however, énd this result does not reflect a general
trend for the girls as a wholg. |
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Table 90

Distribution in Percents of Responses to
Ability to do the Job Well as a Factor Influencing Job Selection
by Sex, Group, and Acceleration Status

Important
Sex Group ahd Acceleration Status Number Not Somewhat { Very
Girls Career.:,. yas .é o.ol 12.5 87.5
/ no 14 0.0 14.3 | 85.7
School System - yes - 27 0.0 18.5 8l.5
r.o ) 5 0.0 20.0 80.0
Talent Sea;ch ye; 18 0.0 27.8 | 72.2
d no i:‘zs 1 0.0 . 0.0 100.0
Total yes 53 0.0 20.8 79.2
no 45 0.0 6.7. 93.3
{Boys School System yes 78 7.7 o 14.1 78.2
no 10 0.0 10.0 ' 90.0
Talent Search” T yes 28 IO.O 28.6 71.4
| no 19 0.0 2l.1 78.9
Total yes 106 5.7 17.9 . 76.4
no 29 0.0.. 17.2 82.8

Significant chi-Square Comparisons

/ . Talent Search Girls  y2 = 5.62 p < .05
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Table 91

: |
Distribution in Percents of Responses to A
High Salary as a Factor Influencing Job Selectio‘
by Sex, Group, and Acceleration Status ;

]

i

Important
Sex . Group and Acceleration Status Number Not Someéhac Very
, A I
Girls Career V _ yes 8 0.0 ,SOLO 50.0
no 14 | 2.4 57@1 21.4 *
School System yes 27 11.1 63&0 .Al 25.9
’ no 5 20.0 . q}o 80.0
Talent Search ves | ° 18 16.7 44.4 38.9
' no 26 | 3.8 S%.? - 38.5
Total yes 53 11.3 | 5#.7 34.0
no 45 11.1 4;.1 - 37.8
Boys School System yes %9 7.6¢ | 43.0 49.4 ]
no 10 0.0 /ho.o 60.0
-Talent Search yes 28 3.6 f64.3 32.1 “
no 19 0.0 [sz.s 47.4
Total yes 107 6;5 / 48.6 44.9 ' e
no 29 0.0 / 48.3 51,7
' . /
Significant Chi-Square Comparisons
School System Gi;ls : x2 = 7.00 p < .08

* Does not total 100 percent due to rounding. -




Job Cpenings . ’

Almo?t half (46.7 percent) of the non-accelerated girls, but only -

that there were many job openings in the field was a "very important"

factor In selecting a job as shown in Table 92 . A third of the

- D DD G e G D e e oy S G G G e S D S e
3

~a fifth (20.8 percent) of the accelerated girls, believed that the fact

believed this was a "very important"

factor. 'Thus,'accelerated girls were more like boys than.were the non-

acceglerated girls on this factor, but acceleration was not related

to ﬁifferepces amonq%Boys,

/

Acteleration and Investigative Career Interest and Life-Style Plan

/ Students who were accelgrated were compared with non-accelerated
4tudents on their first choice for a future career as categorized

! ' v

into investigative or non-investigative choices. Career and life-
style plans were also examined..'The resu}ts of the analyses are

presented intthe,following sections.

Investigative Career Interest
T
Forty-nine of ‘the 77 girls who had investigative interests
were accelerated (64%) but only 24’ (48%) of the 50 girls who had

other career interests were accelerated. About 80 percent (107) of
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Table 92

Distribution in Percents of Responses to
Many Job Openings as a Factor Influencing Job Selection
by Sex, Group, and Acceleration Status

Important
Sex Group and Acceleration Status Number Not Somewhat Very
Girls ' Career yes 8 ‘1 0.0 75.0 25.0
no 14 14.3 64.3 | 21.4

e " school System yes 27 | 14.8 74.1 TR
| ' no ] 20.0 20.0 60.0
Talent Search o yes 18 16.7 50.0 33.3
/ no 26 3.8 38.5 57.7
Total . yes | 53 13.2 166.0 20.8
" no 45 8.9 | 444 | 467 |
e T

o Boys 8ch001,8ystem . yes 79 15.2 50.6 34.2
| no 10 4 10.0 50.0 40.0
Talent Search | yes 28 | 14.3 53,6 32.1
' no 19 |21 47.4 31.6
Total yes 107 15.0 51.4 - 33.6
no 29 17.2 46.3 4.5

§;gnitic§nt Chi-Square Comparisons .

., - School system Girls xz = 7333 p ; .05
Total Girls x2 -‘7;43 | p < .05

[

*'Does not total 100 percent due to rounding.




the 134 boys who had investigative interests were ‘accelerated whereas
about 70 percent (38) of the 56 boys who had other career interests °

were accelerated. Or as shown in Table 93 about. two~thirds

Insert Table 93

of the accelerated girls are.considering careers of an investigative
type but only about half of the non-accelerated girls prefer
investigative careers, The chi-square comparisons, however, were not

' statiétically significant.

gareer and Life-étyle Plan
.Forty-seven of the 10l girls in the study said they would

prefer a full-time career alwéys withﬂor'withopt marri#ge and children.
of thesq’47 the majoripy (66 percent) were accelerated. Only two of.
the 14 girls who choose a traditional, non-éareer life-style were |
accelerated. Or, one coﬁld ask:f Do girls who acceierate“have
different life-style plans than those who don't., Girls who are
;ccelerated were more likely to prefer a full-time career life-style
than a part-time career while raising chiléren or no career after
marriage or children. Over half of the gccelérated girls chose
full-time career and slightly over a third (37.7 percent) chosg a

’ part-time career, while only 3.8 percent chose no career. Non-

accelerated girls were more 1ikely to prefer the part-time carear

'life-style than the other alternatives. Only a third of these girls

(33.3 percent) chose a full-time career and 41.7 percent chose a part-

%

time career, and a fouri- (2% percent) chose no career. Thus, there
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Table 93

Distribution in Percents of Responses to
Career and Life Style Plan for Self
by Sex, Group, and Acceleration Status

X . Career Plan
Sex Group and Acceleration S?&?us Number T:me gomiizizfzﬂﬁ Limited
Girls Career . .;:::gfés - 8 75.0 25,0 | 0
no 14 28.6 64.3 7.1
. School System yg;"-' 27 4.4 4.1 7.4
5% 8 62.5 37.5 © 0
Talent Search ‘_;\_ yes 18 72.2 27.8 f 0
Ve | hv " no 26 26.9 30.8 42.3
"\tk  Total | yes 53 58.5  37.7 3.8
ne 48 83,3 a7 | 2s.0 Q
Boys School System . yes 78 94.9 5.1 0
. no 18 100.0 0 0
Talent Search ' yes 27 100.0 0 0
no 19 94.7 5.3 | o |
Total yes " 105 96.2 3.8 0
" no 37 97.3 2.7 0
Significant Chi-Square Comparisons
Talent Search Girls \ ) 'xz = 8,95 p < .0S
Total Girls ‘ ‘ x2 = 11,71 p < .01
Accelerated Girls versus Accelerated. Boys x2 = 36,64 " p "< .001
-Non-Accelerated Girls vs. Non-Accelerated Boys x2 = 36,00 _'p < ,001

* Does not total 100 percent due teo-tounding.




appears to be a significant relationship between adceleration and

life-style plans. The chi;squarg tests of significance for the dis-
tributions of responses by group and sex are shown in Table 94,

Insert Table 94
It seems unlikely that acceleration in mathematics influences life-
style choice per se, but iife-style choice may indirectly affect
willingness to accelerate, Girls who have strong career goals and
a determination to have a full-time career may be more likely to see

the value of accelerating their study.of mathematics. Support for

~-this interpretation comes from an analysis-of-the -trends within the - - -

three treatment groups. |
Girls wﬁo participated in the career class and those in the 1978
.Talent Seafch who have accelerated ﬁheir mathematics placement most
likely had to do so on their own, sometimes facing opposigion and
resistance from the schools. Three-fourths of the accelerated girls
in the caréer class and 72.2 percent of the accelerated Talent Search
- group -chose a life-style involving a full-time career, whereas
only 28,6 percent of the ﬁon-accelerated career class girls and 26.9='
percent of the non-accelerated Talent Search girls chose such a 1ife-
style. Or, put another way, 60 percent and 65 percent, respectively,
of the career and Talent Search girlé who preferred a full-time career

were accelerated, whereas 18,2 percent and 38,5 percent of those who

o
!

.
o

i
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Table

94/

Distribution in Percents of 'Students with
Investigative or Non-Investigative Career Choices

by Sex, Group, and Acceleration Status

Career Plan
Sex Group and Accelaration Status Nunber Investigativg Inveszz;;tive
JGirls Careear yesi’ ‘ 8 62.5 37.5
no 14 71.4 ) 28.6
 Schqol System yes 47 70.2 29.8
go 14 42.9 57.1
Talent Search " yes 18 6l1.1 38.9
no 26 46.2 53.8
Total ves 73 67.1 32.9
no 54 51.9 48.;
o Boys “School Systenm . yes | 117 12,7 27.3
no 26 61.5 8.5
Talent Search yes 28 78.6 21.4
no 19 57.9 42.1
Total : ves: 145 73.8 - 26.3
no 45 60.0 40.0

SignificantZChi-Square Comparisons

None

* Does not total 100 percent due to rounding.,

(




chose part-time career life-styles were accelerated. No girls
in those groups who chose no career were accelerated,
; . _ S

The school system accelerates were invited to be in an accelerated

program, thus, their acceleration may have requ;red‘sqmgwha: ;aS#
personal commitment to moving ahe§§.“;iﬁ this group, host are ac-
celerated and there is no relgqibﬁégi? between life-style choice énd
acceleration. It is possible that girislwho‘were invited but chose

not to participate had more traditional life-style goals; alas, these

data were not available.




Chapter Vv

' 'SUMMARY AND CONCLUSIONS




The intent of this study was to determine the effective.iess of

various programs for the mathematicdily gifted upon the course-taking and
attitudes of girls. This section of the report summarized the major
findings and their implications for increasing women's participation

Lo

in advanced mathematics courses;
COURSE~=TAKING AND" ACCELERATION

In this study the ;cceleration, course~-taking behaviors, and
plans of mathematic;lly ;ifted girls who'participated in one of three
special programs were compared with those of equally able boys a;d girlé
who had no such érograms and boys in similar programs. The results
are somewhat mixed,

Boys and girls Qho.'participated in a mathematics talent search
as seventh graders - 1173 and who had nolépecial program differed w;th
respect to course-taking and acceleration by the end of grade eleven.
More boys than girls accelerated in their study of mathematics and
more boys than girls had completed the pre-calculus sequence. Although
the percentage 6£ boys who actually took Calculus in the eleventh or
twelfth grade was higher than the percentage of girls, the difference
was not statistically significant. Comparison of students' plans who
were seventh graders on the 1978 talent search, hbwever, were nqt

significantly different. There are two possible eXplanations. The
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first is that in the five years between 1973 and 1978 girls' Fttitudes
have changed. ‘Seventy-three percent of-girls in the 1978 taient search
plan to take Calculus while only 40 percent of the 1973 talent search

/
group did so. The percentage of 1978 boys who plan to take the Calculus
.is about the same as the actual percentage of‘1973 boys who-did so.
A second less oﬁtimistic view is that the course-taking projections
of the 1978 talent search girls are not accurate. ' It is far more

compelling to hope that this data indicates an eliminatiq of sex difference

in mathematics course-taking among the'current-younger group of mathe-

matically able students.

-

The first treatment to be studied wés an acce;etated Algebra I class
with a career education component for girls only in the summer of 1973.
Although these girls were initially:accelerated in their mathematics
placement by one yeér, by the end of the eleventh_grade they wére no
lopger ahead of the control boys or girls. These girls were no more
likely than the control girls and less likely than the control Soys to
take Calculus,

‘The second treatment studied was an accelerated program with a
public school system. This analysis actually included students in
four different school systems. Girls who participated in these pro-
grams are significantly more accelerated than girls of similar ability
who did not have a program. Although they are not significantly more
vaccelera;ed than the comparison boys who pad no special program they

are keeping pace with the boys who participated in the special programs




with them. These girlé are accelerating their progress more success-
fully than did the girls in the Hopkins all girl class.

“ The third treatment was a career class for girléﬁonly“with no
accelerative component. Girls who participated in th;s prégram éiffer
in course-taking behavior and plans only in comparison with the girls

in the school system accelerated classes who are more:accelerated.
ATTRITION AND ACHIEVEMENT IN THE SCHOOL SYSTEM PROGRAMS

If one sums across all classes in the four school systems there
were 208 boys and ‘100 girls who enrolled in the special classes. Of
these students 136. boys and 55 girls completed the program through
Algebra I, Algebra II and Plane Geometry‘(which was the sum total
of the program in some of the systems). Thus the overall compietion
' rates favored the boys but was not a statistically éignificant dif-
ference. More boys than girls completed the progrﬁm in seQen'of the
12 separate classes. The ratio of boys to girls in the class was not
systematically related to completion rates of gigls.

'50ys and girls who completed the special accelerated programs
scored very high on The Cooperative Maghematics_Series Tests of achieve=-
ment for Algebra I, Algebra'II and Plane Geometry. The mean score for
both sexes was a score at the 97th percentile on eighth grade national

norms for Algebra I. The girls and b0ys.mean scores for Algebra II




were at the 93rd and 95th percentile, respectively. On the Plane
Geometry test. the'girls' and boyé'mean scores were at the 97th and
98th percentiles, respectively. There were no significant differences’
between the sgxes ip achievement on these three tests. Although
ability as measured by the Scholastic Aptitude Test - Mathematics
(SAT-M) was not related to ¢ompletion of the programs, it was sig- '
- nificantly corrglated with achievement test scores in Algebra I, and
--Algebfa II for both boys énd girls. For boys but not girls achievehent
on the Plane Geometry test was correlated with SAT-M soéres. Thus
girls who persist in the programs do és well as the boys and girls
who do not persist are not less able than those who do. Factors other
-than abili;y must account for the differential completion rates in
the special programs. |

Although data on reasons students did not ccmﬁiete the programs
were not systematically collected,'aﬂecdotal information suggested two
‘major reasons why some students did not complet the progr;ms. Althoughz-.
the claéses were run S§ School systems, they were system;wide and thus
met in the afternoons, evenings, or on Saturdays; some.students had
problems of transportation or conflicts with extra-curricular activities.
If the accelerated classes had been conducted during the regu}ar;schopl:
day within the home school more boys and girls would have remained in
the programs. Indeed some students dropped from the special classes
< but continued to accelerate their mathematics study by taking advanced
courses in a high school. So some students, male and female, failed to

complete the program because of logistical problems rather than because




they disliked the class or failed to achieve in it. Some students,
male and female, dropped out of the courses because they were not
enjoying them enough to want to work hard and do the heavy homework

assignments,
ATTITUDES

Although course-taking and achievement were the ﬁajor variables
studied, some measures of attitudes were collected. Students in the
1978 falent Search completed the Feneﬁa-Sherman Mathematics Attitude
Scales. These spudgnts and students in the treatment groups completed
a questionnaire assessing attitudes about reasons for studying mathe-

‘matics, reasons to work and the importance_of various factors in
.selecting a career. _Questions about careers and life-style plans,
educational aspirations, and rememberances of the encouragement of
significant others were also asked. Compariséns were made between the
responses of boys and girls within and across treatment groups as

well as between the same sex sfudents.in different treatment groups.

In addition responses of students who were accelerated in mathematics

were compared with those of students who were not accelerated within

v

and across treatment groups.
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Sex Differences in Attitudes

Differences between boys and girls in mathematics achievement,

particularly with respect to the study of advanced mathematics

u

courses in high school and college, are often assumed to be out-

growths of sex differences in attitudes, interests, and aspiratibns;

Thus in the present stu&y it seemed important to look for similarities

and diffe;ences in attitudes, interests, and aspirations!betWeen
mathematically talented boys and girls within and acrossiﬁreatment

groups.

Reasons to Study Mathematics

Prgvious research on sex differences in mathematiés has suggested
that boys and~girls, even the mathematically gifted, éiffer with
reépect to the'perceived usefulness 6f the study of m%thematics,
particularly with respect to its importance for their ?uture career
plans. The mathematically gifted boys and girls in the present stud&,
however, were very similar with respect to responses to the question
"reasons to‘stugy mathematics beyond Algebra I." The largest percentage
(two-thirds or Qore) of both sexes ratedﬁ"Mathematics will be important
for my future caree;" as "very important". Slightly more than half
of both boys and girls thought that "mathgmaticglwas required to get

: : : , \

into a yood college" and "needed in this technolé@}cal age" were very
important reasons. Slightly less than half of bothxgeXes thought that
"mathematics_is interesfing to study" was a very impo?ﬁant‘reason.'

The statements "mathematics is easy to learn" and "many‘of my friends

will be taking advanced mathematigs courses" were not considered to be
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"very important" by very'many girls or hoys. Sl{ghtly morelthan half
the boys and a little over a third of the girls rated "mathematics
teaches Iogicai thinking" ag "very important", lThis difference was
not significant withi# the total group comparisons but did reach
significance in comparisons between boys and girls in the acée;erated
school systém programs and in comparisons between boys and girls who;
indicated investiéative career choices. Significant diffgrences were .
found for only two other subgroup COmparisons. Bo}s who had non-inves-
career plans were more likely to say that friends were a somewhat or

a very important reason than wefe girls w;th non-investigative career
interests. Non-accelerated boys were more likely than ndn;accelerated
girls to say that "mathematics is easy t? learn" was"very important*

as opposed to}somewhat impdrtant.". Thus in this study boys apd girls
who are mathematiéally able differ very little with regpect to their

reported perceptions of the reasons to study mathematics.

¢

Mathematics as a Male Domain

The Fennema-Sherman Mathematics Attitude Scale: (F-S MAS)

\f .
were admihistered to hoys and girls in *: Talent Search group. Boys

were .significantly more likely then girls to respond agree or undecided
to stereotyped assertions. Yet on a questionnaire only six percent of
these boys noted that people at their school believe such stereotypes

whereas 21 percent of the girls felt such attitudes existed in their

schools,

'™
b -
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Self-Confidence

Boys in the Talent Search scored higher than the girls On the

self-confidence as a learner of mathematics scale of: the F-§ VAS

Support of Significant Others

When asked:-who or what did they feel had encouraged the’dévelop- ¢
ment of %nterest and ability in mathematics students both male and
female were more likely.to recall a teacher than a parent, If
parents were mentioned, fathers were mentioned more frequently than
mcthers. This was especially true for boys. When asked at what
age this encouragement had first happened boys and girls responded

similarly with the'majority recalling the events at ages five to

'twelve.

Reasons to Work

Mathematically‘talented girls and boys diffeged most strikingly
on.responses to questions about reasoﬁs-to work. Cﬁi-square tests
of response distributions were significant for.each of the five
reasons for .he comparisons of total hoys and girls. Boys were more

likely than girls to say that "society and family expect me to work"

"and "financially necessary" were very important reasons, whereas girls

were more likely than boys to say that they'felt an "obligation to
self", "obligation to society" or "would be bored" were very important
reasons. When asked-to indicate .thetmost important reason for working,

almost half the boys. (49.3 percent) said "financially necessary", while




over half the girls (56.9 percent) said."obligation to self."

Subgroup‘compaiiéons, however, suggest that sex differences in
responses to the reasons to work were moderated by other factors.
Girls and Soys who had investigative career interests differed on
response patterns ﬁo "obligation to self" and "obligation to society",
buﬁ not on thé other reasons, whereas girls and boys with non-inves-
tigative career interests differed on their responses to "financially
necessary" and "would be bored". Thus, one might conclude that boys
and girls who have mathematical talent ang congruent éareer interests
don't differ very much except that the girls feel more press.for
"social drives" than the investigative boys. Among non-investigative
boys and girls one sées a more traditiohal male-female difference.
These boys feel the press of financial necessity more than the gitls,
where the girls see possible "boredomf aé_a more compelling reason.

' Boys Who have not and do not expect to accelerate their mathematics
:education differ most from their female cohorts. They feel that
"society and familyhexpect them to work" is a more compelling reason
to work than do noﬁ-accelerated girls, but otherwise the two are not
different. Accelerated boys and éirls are more alike than different

with xespeét to responses to "reasons to work", but the girls are less

likely to see both financial necessity and social and family expectations

as important as do the boys.
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Level of Educatioﬂéi Aspiration

The level of educational aspiration was very high for both boys
and girls. Abqut two-thitds of both sé;es hoped to attend a graduate
or professional school beyond a four year college program and only
two percent of tﬁé'boys and no girls in the School System, Talent
Search and Career‘C1;s§ groups"expected to obtain less than a college
degree. More girls than boys in the Hopkins all-girls' %reatmenti
groups aspired to the graduate or professional school while ﬁore
boys than girls in the Talent Search had such aspirations. Signifi=-
qant sex differences were found oﬁly when girls who had.partidipated
in a special all girl class which had a career component were .

3
2

compared with the total population of boys or the School System boys.

Factors in Job Selection

Although mathematically talented boys and girls do differ with
respect fo the perceived importance of various;reasons to work, they
differ on response patterns to only three of thirteen factors with
respéct to job selection. These girls seem to be more concerned ‘
than their male cohorts about their ability to "do the 5ob well”, to
"use their abilities to the fullest" and, to a lesser extent, to
enjoy the '"challenge of difficult work". Within the groups of girls
and boys who participated in a school system sponsored accelerated
program, there were also differences in the value of "being helpful

to others or society." More girls than boys in this group thought

this was "very important" and more boys than rirls thought it was

"not important."
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When one compares the response of ancelerated boys with those -
of accelerated girls and the responses of non-accelerated boys with
those of n0n-ac§elerated girls there are no sex differences with
respect to the importance of the thirteen factors in job selection.
When one compares the responses of boys and giris who haye investigative
career interests‘there is only one significant difference. More of
these girls then boys are concerned about being.ﬁelpful,to others"or
'socigty. A comparison of boys and girls with non-investigative - oo
‘céreer interests ;eveals only one significant difference. Girls with =
non-investigative career iﬁterests are more concerned than their male
cohorts about having én opportunity to use their special abilities to

the fullest.

" ‘Investigative Career Choice

Approximately 71 pefcent of the boys and 61 percent of the girls

in the study had-careerwinterésts which can be described as investi-
" gative according to the priandklgsa ) system of vocatibnal classifi-
cation., Slightly more*giris,than boys expressed interest in caréers

of a social, conventional, economic, or artistic nature but these

differences were not statistically significant.

Career and Life Stvle Plan

Girls and boys differed markedly in their career and life-style -
plans for themselves and their spouses. Less than half the girls
(47 percent) but about 97 percent of the boys expect to have a full

time career always. Many girls (40 percent) want a full time career

25;




except while raising small children and only 14 percent have limited

Career aspirations. Approximately 94 percent of the girls expect their

spouses to work full time always where as only 13 percent of the boys
expect their wives to have full time careers. Over half the boys (57

percent) expect their wives to work only until they marry and have

children or not at all.

Differences in Attitudes Related to Treatment Group

‘A question of interest ih the present'study was whether or not
boys and girls who participated in special programs would. have dif-

ferent attitudes and interests from equally able students who have

" not partiéipated in a special class. There were very few significant

differences in questionnaire responses between students of the same

sex who had participated in special classes and those who had not.

Reasons to Study Mathematics

‘
v

Career classg giris did not differ from girls in the School System
group or from girls in the Talent Search group with respect to |
responses to any questions About the reasons to study mathematics.
beyond Algebra I. Boys who participated in the School System classes
respondéd differently from boys in the Talent Search group on two -

of the seven questions about reasons to study mathematics. The

' School system boys were more likely than the Talent Search boys to say that

being friends was e.:her "very important" or "not important" as opposed to

. "somewhat important". These same bo?s were also more likely than the

Talent Search boys to say‘that "mathematics teaches logical thinking"

was a very impe at reason to study mathematics.

o)
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Significant others

Boys and girls who participated in the School System programs
were more likely to recall teachers as hévingAa,posi;ive influence
then were the Talent Search boys and girls. This trend, however, was

not statiStically significant,

Reasons to Work

For girls in the study only one comparison related to the five
reasons to work was significantly different fér treatment groups.
Career Class girls said that "societyAand family'expec; me to work"

" was not important more -than did the Talent Search girls. For boys
one difference was found between the School System and Talent Search
groups. Talent Search boys said they .would be bored if* they Aid

not work was a "very important" reason more often than the School
System boys. There were no group differences in the responses to the

most important reason to work.

Level of Educational Aspiré'lon

Two all girl classes, the Hopkins acceleéated Algebra class and
* the Career Class had included exposure to female role models, many of
whom had attained or were working on MD or PhD degrees. It is thus
interesting that the girls in these two groups far exceeded the boys
as a whole and all other girls with respect to their level of aspiration.A

Approximately 86 and 82 percent of these girl groups, respectively,

wanted a degree beyond the four year college level.
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Factors in Job Selection

Only one treatment group differenqe was found among the groups '

of girls on the thirteen factors for selecting a job. Career Class
girls said the amount of mathematics needed was "not important" more
often than did the'Talent Search girls. Talent Search boys said
that available job openings were very important more often than did | \
- the School System boys. 1In selecting the most important facter

[

more Career Class girls,and School System girls choose "enjoy the job"

«

than did the Talent Search girls and Talent Search boye‘chooée this

'reeson more often than did the.School System boys.

Investigative Career Choices

. ' The majority proportion of girls and boys in all the groups in

the study had career interests that were cla551f1ed as investigative.
The'proportion of girls with an investigative career choice was the

smallest (53.5) in the Talent' Search group and the largest in the

. Career Clase group (68.2) but the difference was not significant.

t

~

Career and Life Style Plan

Girls who participated in either the Career Class or the
School System accelerated programs were significantly less likely
than the Talent Search girls to project a limited career for them-
selves, around five percent of the treatment group as compared
with 25 percent of the Telent search group. Since self-selection
played a role in participation in the special classes, one could

speculate that girls with limited career expectations do not elect




to participate in special programs; on the other hand, one ¢ould
speculate that participation in the special programs heightened
the girls' commitments to having a career. For boys there were no

treatment group differences in response to career and life plans

‘for self,

Acceleration and Attitudes
Not all students who were in the treatment programs actually
became accelerated and some "c0ntrol" students accelerated themselves,
therefore, it seemed deSLrable to compare accelerated and non-
accelerated students on measures of attitudes within and across

treatment.

N

Reasons to Study Mathematics :

Accelerated boys were more likely than non-accelerated boys to
report that "mathematics is interesting" was a very important reason

4

foé studying mathematics. Non-accelerates more than accelerates
rated "mathematics is easy to learn" és either a very important or

a not important reason to study mathematics while accelerates viewed
this as a somewhat important reason. For girls there were no dif-

ferences in responses to questiong about studying mathematics

between accelerates and non-accelerates.

Significant Others

Acceleration status was not significantly related to responses

about the influence of significant others or events across or with

?

¢';‘

groups.




Reasons .to Work

Accelerated boys wefé more likely than non-accelerates to say
"socieey and family expect me to work" is. either a very importént
or a not important reason. Non-accelerated girls in the Career Class
and non-accelerated boys in the Talent Search group responded "very
impqrtant" more often than their accelegated cohorts to "obligation

to society" as a reason to work.

Level of Educational Aspiration

Accéleratlpn’statuS‘was not significantly telated to educational
aspirations.

13

Factors in Job selection

For boys acceleration was related to the perception of the
importance of the amount of mathematics needed in that non-accélerates
viewed this as not imbortant. Accelerated girls were more concernea.
than non-accelerates about the cost of educétion nee@ed for the
job whereas non-accelerated girls wére more 1ikel§ to be concerned
about doingvthe job well, earning a'high salary, and the availability

of job openings. Thus, the non-accelerated girls appear .to be more

conservative and practical than idealistic about career selection,

Investigative Career Interests

A large percentage of students with investigative career interests

than non-investigative interests were accelerated but this difference

was not statistically significant.




Career and Life Style Plans

v

Acceleration and life style plans were related for girls but not

boys. Accelerated girls were more likely to desire full time careers

always and less likely to have limited career goals than were non-

accelerates.




-254-

CONCLUSIONS

The major finding of this study is that special pfdgrams for
the mathematically gifted 60 have an impact on the course-taking
behaviors and plans and aspirations of girls. Girls who participated
in special School System accelerated mathematics classes achieved as

e

well as the boys in these classes and indicate a strong commitment . 0

to studying advanced mathematics courses. Girls who participated in °

~a program which included a cafeer awareness component and exposure to

female role models had higher levels of educational aspiration than

boys or girls'Wh9 received no treatment or an accelerated mathematics

program only. Girls who participated in any type of treatment program

were less likely than girls who wére not in programs to have weak | -
career commitments for their life-style plans.: The completion rate

of boys and girls in the school system programs were, however, éome-

what low ;nd such programs would probabily be more success:iul if they

were conducted during the regular school day rather than after

school hours or weekends.

Although some sex differences were found on attjitudinal and in-
terest measures, over all mathematically able boys and girls, parti-
cularly the ée;enth graders in the 1978 Talent Search are more alike
than different with respect to attitudes and interests. It appears
that the younger generation of mathematically gifted girlé have more

positive perceptions of the importance of studying mathematics than

past generations ‘of gifted girls. The areas in which boys and girls




differ most relate to feasons to work and career and life style
expectations for themselves and their future spouses. Although girls
feel less pressured to work because of financial necessity or social
eXpectaQions than do the boys, the majority do seem oriented towards
,poéf-secondary education and graduate schoolsyand an eventual pro-
fessional career.. These girls, however, may still need a great deal of
support and encouragement in order to realize their potentials. It is
clear that the attitudes of their male cohorts are not totallf |
supportive. Although the percentage of boys who stiil stereotypg
‘mathematics as a male domain is sma l,.the majority of the boys are

not expecting ﬁheir future wives to have a strong commitment to careers,
Thus, érograms ;imed at increasing women's participation in the world
of work at the professional levels should direct some attention to

the attitudes of boys. Perhaps these gifted boys need exposure to

professional femgles as role models just as much as do the gifted girls,
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TABLES RELATED TO SELECTION OF HOPKINS'
ALL-GIRLS ACCELERATED CLASS AND CONTROL GROUPS

Table A Tukey Com@arison of Mean Scores on the SAT-}
for the Hopkins All-Girls Accelerated Class and

the Control Groups

: _ Level of
Comparison. Difference| Significance
Experimental girls vs. control girls 3 not significant
. Experimental girls vs. control beys -8 p<.05
Control girls vs. control boys , -10 P05
Table B Analysis of Variance >f SAT-M Scores

for the Hopkins All~Girls Accelerated Class
and the Control Groups

Sources of '
Vaqiation at MS : F
|
Grogp (G) 2 785.897 5.699*
Triad (T) 25 8016.820
GT : 50 137.897
Totali 77
»
P < .01
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QUESTIONNAIRE ADMINISTERED TO SCHOOL SYSTEMS A, B AND C

ID # Date:

Grade in School: .*_ Sex (circle one) F M

1. Below is a list of mathemitics and mathematics-related courses. Please put a
check in the column that describes your plans for enrolling in these courses.

I have I definitely | I probably (I don't| I will
already taken | plan to take | will take know not take

a. Algebra I

b. Algebra II

c. Plane Geometry

d. Solid Geometry

e. Trigonometry

f. Analytic Geometry

.- . Elem. Functions/

Pre=-Calculus
h. Calculus
i. statistics -

~j. Probability Theory

k. Computer Science |

1. Chemistry

m. Physics ‘

n. Business Math.

L

2. List names of any mathematics or related course(s) you expect to study in
high school that was (were) not included in the above list:

3. Which of the above course (s) are you taking THIS YEAR? List the course(s) on
this line: . —_— _

4. Which of the above course(s) are you planning to take NEXT YEAR? List the
course (s) on this line:
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Below are reasons why some people do or do not study mathematics beyond

~Algebra I. For each reason listed, check the column that best describes

how important these reasons are for you

Not Somewhat i Very ﬁT
iImportant Important Important

a. Mathematics will be important
for my future career

b. Many of my friends will be taking
advanced mathematics courses

C. Advanced mathematics is required
to get into a good college

d. Mathematics teaches logical thinking

€. Mathematics i3 interesting to study

f. Mathema%i-~ .3 necessary in this
technologi.al age

g. Mathematics is easy to learn

What other reasons are important to you?

*,

Y

\ ' ]
Péople often can remember an experience or a person that helped them
become interested or good in mathematics.

a. Please describe any special experience(s) or person(s) in your life
that has (have) been a strong factor in helping you become ‘interested
and/or good in mathematics. (If it is a person, do not give us a name
but describe the relationship to you, such as "seventh grade mathematics
teacher", "best friend", "mother", etc.) .

4

b. How did this experience or person influence your feelings about mathematics?

. l/‘
)~
~
c. What age were you when this influence tégk place?

t




10.

11.

» o

Check the highest level of education you expect to complete (check only one).

I ]a) high school

i |b) vocational, trade or business schoql

!

; , C) two-year or junior college
_____.d) four-year college

e) graduate or professional school after college

List three careers that at the present time appeal to you, in order of your
preference.

Please try to be as specific as you can. For example:
Rather than say "scientist", say "geologist", "lab
technician”; rather than say "teacher", say "high school
social studies teacher", "mathematics professor in
college"”, "kindergarten teacher."

lst choice occupation

2nd choice occupation

3rd choice occupation

il

Y
.~

Check the column that best describes how important each of the followxng
reasons for working are to you.

j Not Somewhat Very
/ ' Important Important |Important

a) Society and my family will expect
me’ tQ work.

b) It will probably be financially
necessary for me to work

¢) T feel an obligation to myself
to develop and use my talents.

d) I feel an obligation to society §
to develop and use my talents. '

e) I would probably bg bored if I
did not work.

t

.
A Y

Which of the above is the most important factor affecting your decision to
work: Please write in the letter of the above factor |

T
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12, How important will .each of the following factors be to you in selecting
your specific job or career, when the tire comes? Check the column that
best describes how important each of these factors is to you,.

{

. Not Somewhat Very
Important | Important [Important N

. a) Amount of mathematics needed

b) Amount of education. needed

¢) Cost of the education needed

d) Belief that I will be able to
do the job well

‘e) Belief that I will enjoy the job’

f). Opportunity to use my special ) |
- abilities to the fullest - \\%

g) ‘Opportunity to earn-a high salary |

h) Having a position that is looked
up to by others | : R

i) Possibility of a flexible time . | )
schedule 3

j) Challenge of difficult work

| l
k) Many job openings in the field i é
] — — —_— |
1) Opportunities to be helpful to : . ‘
others or useful to society |
P |
m) Chance to work with people é L
‘ rather than things - - ' - : : \

e ———— ; [N —

.
(¥

13. Which of the above do you feel will be the most important factor in your
‘selection of a job or career? 'Please write the letter of the factor here, o ]

—

14. Describe any other factor(s) you consider important that was (were) not
* ' included in the above list.




15.

16.

ainlaln

Career and life style expectations have been changing over the past several
decades. Although it is sometimes difficult to know how you will feel in
the future, try to project to the time when you have finished your educa-
tional training. Which of these career options would be most consistent
with your future plans?
+ (4}

After I have completed my educational training, I plan to: (Check only one)
a) Have a full time career, marry and have children.
bf Have a full time career, marry, but have no children.

c) Have a full time career and remain unmarried.

d) Have a part time career while my children are small and a
full time career before they are born and after they are grown.

€) Have a part time career always.

1T

£) Have a full time career only until I marry.

[ 1]

|

. !

g) Have a full time career only until my children are born, then a
stop working outside the home to raise the children.

il

h) Never work outside the home.,

If you get married, which of the above options would you prefer your
marriage partner to choose? Write the letter of the option

LY

-

Q

: 1
If there are any options you would choose for yourself or your marriage
partner that are not listed above, please explain them.




The questions below are specifically about the special accelerated mathematics
(Algebra I, II, or Geometry) classes you have taken in your school system.
Check only one answer that best completes the statements.

18.

19,

20.

The most enjoyable aspect of the special mathematics classes was:

| |a)

1w
E::] c)

The chance to meet other students who were as interested
in mathematics as I was.

The challenge of doing difficult work.

The opportunity to move ahead in mathematics.

i ' Id) The fact that the teacher was very knowledgeable and

| ‘e) ‘Other (specify) :

enthusiastic about mathematics.

The least enjoyable aspect of the sgsfial mathematics classes was:

Too much homework.

The work was too difficult.

®

There were koo many students in the class who were smarter than I.

’

The fact that the class could not be held during the regular school

-day and had\ to be held either after school or on Saturdays.

Other (specify):

‘the "special mathematics class has:

Greatly increased my interest in studying mathematics.
Somewhat increased my interest in studying mathematics.

Had no effect on my interest in studying mathematics.

Decreased my interest in studying mathematics.

Other (specify):
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QUESTIONNAIRE ADMINISTERED TO THE TALENT SEARCH

105 whitehead Hall

Intellectually Gifted Child Study Group THE JOHNS HOPKINS UNIVERSITY
(IGCSG) Baltimore, Maryland 21218 301-338-8276
Name of
Name: School County
Grade in School:. . Sex (circle one) F M Date

1. Below is a 1list of mathematics and mathepatics-related courses. Please put a
check in the column that describes your plaiis for enrolling in tiese courses.

I have I definitely | I probably | I don't | I will
already taken | plan to take | will take | know not take

A N
o

a. Algebra I

b. Algeb:a 11

€. Plane Geometry

d. Solid Geometry

, €. Trigonometry

#. Analytic Geometry

g. Elem. Functions/
Pre-Calculus

h. Calculus

i. Statistices

j. Probability Theory

k. Computer Science

l. Chemistry

EENREN
EEREEN

S—————
L —
————
SRm———
———————
e ——
]

m, Physics

n. Business Math.

2. List names of any mathematics or related course(s) you expect to study in
high school that was: (were) not included in the above list:

~

. i
A 3
+

N

e

3. Which of the above course(s) are you taking THIS YEAR? Likt them on this
line: ,

a
"

4
4. Which of the above course(s) are you planning to take NEXT YEAR? List them
on this line:




S. Below are reasons why some people do or do not study mathematics beyond
Algebra I. For each reason listed, check the column that best describes
how important these reasons are for you

Not & Somewhat Very
Important | Important | Important

a. Mathematics will be important
for my future career.

b. Many of my friends will be taking
advanced mathematics courses.

€. Advanced mathematics is required
to get into a good college.

d. Mathematics teaches logical thinking,
e. Mathematics is interesting to study.

f. Mathematics is necessary in this
technological age.

g. Mathematics is easy to learn.

6. What other reasons are important to you?

7. People often can remember a person or an experience that heli)ed them
become interested or good in mathematics. -

a. Please describe any gpecial experience(s) or person{s) in your life
that has (have) been a strong factor in helping you become interested
and/or good in mathematics. (If it is a person, do not give us a name
but describe the relationship to you, such as "seventh grade mathematics
teacher", "best friend", "mother", etc.)

b. How did this experience or person influence your feelings about mathematics?

27,

C. What age were you when this influence took place?
. []




10.

1l1.

Cheék the highest level of education you expect tq complete (check only one).

| a) high school

Db) vocational, trade or business school

D c) two-year or juniox college
[:d) four-year college
[::::]e) graduate or professional school afperfcollege

Ay

. e g
List three careers that at the present time appepl to you, in order of your
preference:

Father than write "scientist", write "geologist", “"lab" S
technician"; rather than write "teacher", write "high '
school social studies teacher", "mathematics professor
in college", "kindergarten teacher."

1lst choice occupation .

2nd choice occupation

3rd choice occupation

Check the column that best describes how important each of the following
reasons for working are to you.

Not Somewhat Very
Important Important |Important

a) Society and my family.will expect
me to work.

b) It will probably be financially
necessary for me to work

c) I feel an obligation to myself
to develop and use my talents.

d) I feel an obligation to society |
to develop and use my talents.

e) I would probably be bored if I
did not work.

Which of the above is the most important factor affecting your decision to
work? Please write in the letter of the above factor: . '

| 2R8(

Please try to be as specific as you cﬁp. Por example: _ R
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12. How important will each of the following factors be to you in selecting
your specific job or career, when the time comes? Check the column that
. best describes how important each of these factors is to you.

Not Somewhat Very
Important | Important [Emportant

a) Amount of mathematics needed
b) Amount of education needed
¢) Cost of the -education needed

d) Belief that I will be able to ' °
do the job well

e) Belief that I will enjoy the job

f) Opportunity to use my special
abilities to the fullest

g) Opportunity to earn a high salary"

h) Having a position that is looked .
up to by others _ :

i) Possibility of a flexible time
schedule

j) Challenge of difficult work
k) Many job openings in the field

1) Opportunitie§ to be helpful to
othexs or useful to society

m) Chance to work with people
rather than things

13. Which of the above do you feel will be the most important factor in your
selection of a job or career? Please write the letter of the factor here! .

14. Describe any other factor(s) you consider important that was (were) not
included in the above list.

vl




15,

16,

17.

Career and life-style expectations have been changing over the past several
decades. Although it is sometimes difficul"” to know how you will feel in
the future, try to project to the time when you have finished your educa-
tional training. wWhich of these career options would be most consistent
with your future plans? "

After I have completéd my educational training, I plan (check only one):

l a) to have a full time career, marry and have children.

b) to have a full time career, marry, but have no children.

c) to have a full time career and remain unmarried.

d) to have a part time career while my children are small and a
full time career before they are born and after they are grown.

e) to have a part time career always.

f) to have a full time career only until I marry.

g) to have a full time career only until my children are born, then

stop working outside the home to raise the children.
¢

h) never to work outside the home .

If you get married, which one of the above options would you prefer your
marriage partner to choose: Write the letter of the option: .

If there are any options you would'choose=f2f yourself or your marriage
partner that are not listed above, please exXplain them below:

Al




'18, Have you been invited to participate in any special mathematics programs
in your school or school system? Yes +  No

\
| 1f yes, a) briefly describéche program:

b) did you eventually participate? Yes No

Why or why not?

19. Try to remember what happened when you were first invited to participate
in the Talent Search:

What did the following people do or say that enéouraged or discouraged
you from being in the Talent Search: Your teachers, your counselors,
your parents, your classmates or friends?

What do you think was the major reason you decided to participate in the
Talent Search? - r




20. Describe any activities you did to prepare yourself for taking the SAT,

Who, if anyone, worked or studied with you (for example: mother, father,
teagﬁer, friend)?

21. Has being in the Talent Search affected the way you feel about yourself
in general or specifically with respect to mathematics? (For example,
do you think you have more or less self confidence about trying some-

thing difficult? Has it changed your ideas about your career goals or
educational plans?)

<




22.

23.

If a younger friend, brother, or sister was invited to be in another
Talent Search next year and asked your advige and opinion about whether
or not to participate, what would you tell him or her?

Some people think that mathematics is a "masculine" activity and that

boys are better than girls at mathematics. Do your classmates and friends
at school hold this view? What makes you think they do or don‘t? (For
example, what do they say about girls who are "good at math"?)
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QUESTIONNAIRE ADMINISTERED TO THE CAREER CLASS

1D 4 Date:

Grade in School: Sex (ciréle one) F M

1, Below is a.list of mathematics and mathematics-related courses. Please put a
check in the column that describes your plars for enrolling in these courses.

I have I definitely | I probably | I don't | I will
already taken | plan to take | will take | know not take

a. Algebra I

——————— ————— ] ee——

b. Algebra II

c. Plane Geometry

d. solid Geometry

e. Trigonometry

f. Analytic Geometry

g. Elem. Functions/
Pre<Calculus

h. Calculus

i. Statistics

j. Probability Theory

k. Computer Science

l. Chemistry

m. Physics

n. Business Mqth.

; . ———— —————

2. List names of any mathematics or related course(s) you expect to study in
high school that was (were) not included in the above list:

3.  Which of the above course(s) are you taking THIS YEAR? List the course(s) on
this line: .

4. Which of the above course(s) are you planning to take NEXT YEAR? List the
course(s) on this line:




. €. Advanced mathematics is required

. d. Mathematics teaches logical thinking
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Below are reasons why some people do or do not study mathematics beyond
Algebra I. For each reason listed, check the column that best describes
how important these reasons are for you '

Not . Somewhat Very
Important Important Important

a. Mathematics will be impoitant
for my future career

b. Many of my friends will be taking
advanced mathematics courses

to get into a good college

e. Mathematics is interesting to étudy

f. Mathematics is necessary in this
technological age ‘
j

g. Mathematics is easy to learn J

/ ° = E— I
/

What other reasons are important to you?

People often can remember an experience or a person that heiped them
become interested or good in mathematics. .

a. Please describe any special experience(s) or person(s) in your life
that has (have) been a strong factor in helping you become interested
and/or good in mathematics. (If it is a person, do not give us a name
but describe the relationship to you, such as '"seventh grade mathematics
teacher", "best friend", "mother", etc.) ' :

4

b. How did this experience or person influence your feelings about mathematics?

2S5,

c. What age were you when this influence took place?
. ]




10.

11.

bo

3rd choice occupation

Check the highest level of education you expect to complete (check only one).

| |a) high school

[::::]b) vocational, trade or business school

[::::]c) two-year or junior college

L___]d) four-year college "

[:e) graduate or, professional school after college

List three careers that at the present time appeal to you, in order of your
preference. )

Please try to be as specific as you can. For example:
Rather than say "scientist", say "geologist", "lab
technician"; rather than say "teacher", say "high school
social studies teacher", "mathematics professor in
college", "kindergarten teacher."

o

lst choice occupation

2nd choice occupation

Check the column that best describes how important each of the following
reasons for working are to you.

L J

. Not Somewhat Very
Lo : , Important Important |Important

a) Soziety and my family will expect
me to work.

b) It will probably be f1nanc1a11y
necessary for me to work

c) I feel an obligation to myself
to develop and use my talents.

d) - I feel an obligation to society
to develop and use my talents.

e) I would probably be bored if I
did not work.

o — PR ——

Which of the above is the most important factor affecting your decision to
work: Please write in the letter of the abdve factor ‘
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12. 'How important will each of the followiné factors be to you in selecting
your specific job or career, when the time comes? Check the column that
// best describes how important each of these factors is to you,

/ : o Not Somewhat Very |
4 Important | Important {Important

.a) Amount of mathematics needed

b) Amount of education needed

¢) Cost of the education needed .

d) Belief that I will be able to
do the 'job well

e) Belief that I will enjoy the job

. f) Opportunity to use my special
abilities to the fullest

g) Opportunity to earn a high salary

h) Having a position that is looked
up to by others - v

i) Possibility of a flexible time
schedule v

j) Challenge of difficult work
k) Many job openings in the field

1) Opportunities to be helpful to
others or useful to society

R
m) Chance to work with”people .
rather than things

13. which of the above do you feel will be the most impo.-tant factor in your
selection of a job or-career? pPlease write the letter of the factor here .

14. Describe any other factor(s) you consider important that was (were) not
included in the above list., ' )

L




15,

16.

l?n

18,

19,

-291-

Carcer «nd life style expuectgtions have becn changing over the past scveral
drcudes,  Although it is sometimes difficult to know how you will feel in
the future, try to project to the time when you have finished your educa-
tional training. Which of these carcer options would be most con<1stent
with your future plans? '

Rfter I have completed my educational training, I plan to: (Check only one)
l_jj a) #ave a full time career, marry andMhave children.

[—;] b) Have a full time career, marry, but have no children.

I_*J c) Have a full time career and rerain unmarried.

[:] d) Have a part time career while my chiléren are small and a
full time career before they are born and after they are grown.

[ ] e) Yave a partotime career always,

[::].f) Have

[i] g) Have a full time career cnly until my children are born, then
stop working outside the home to raise the children. '

™

full time career only until I marry.

[ :] h) Never work outside the hcme.

If you get married, which of the abcve options would you prefer your
marriage partner to choose? Write the letter of the option L

»

If there are‘any options you would choose for yourself or your marriage
partner that are not listed above, please explain them,

i

Have you tarL1C1pa :ed in any special math programs in your school? Yes No

——

If yes, briefly describe this program:

what, if any, benefits do you feel you got from part1c1yat1ng in the Career
Awareness program at Hopkins in the summer of 19777 (Continue on back if
not enough space on this page.)

——
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20. . Try to remember when you were first invited to participate in the Career
Awareness class. What did the following people do or say that encouraged

or discouraged you from beiag in the class: your teachers, your counselors,

your parents, your classmates or friends? What do you think was the major
reason you decided to be in the class? (For example, was one of your best
friends going to join the class?) - -

21,  What "things" about being in the Career Awareness Class did- you

‘like and dislike? (For example, coming to Hopkins, the other students in
the class, specific topics studied, etc.)

I liked the following aspects of the class: -

A

I dislike the following aspects of the class:
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22, At any time, did you feel like you wanted to drop out of the Career
Awareness class? Why? If you didn't leave, what made you decide to stay?

|
23, Did being in the class affect the way you feel about yourself with
respect to mathematics or how you feel about yourself in general?
(For “example, has it change4 your ideas about your career or educational
goals? Do you like mathematics more or less than you did before?)

|
N




24,

25,
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If a younger friend, brother or sister was invited to participate in a
Career Awareness class like the one you participated in and asked your
advice and opinion about the class, what would you tell him or her?

Some people think mathematics is a "masculine" activity and that boys are
better than girls at mathemgtics. Do your classmates and friends at school
hold this view? What makes you think they do or don't? (For example, what
do they say about girls who are ''good" at math?) '
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: QUESTIOLNAIRE ADMINISTERED TO SCHOOL SYSTEM D
ID # " Date:

o

Grade in School: Sex (cirxcle one) F M

I. Below is a list of mathematics and mathematics~related coursez. I'laase put g
check in the column that describes your plans for enrolling in these courses,

I have I definitely I probably I don't" will
already taken plan to take will take know not take

a. Algebra I

Oro———

b. Algebra II -___ ’ _____ —_— .
¢. Plane Geomatry —— _;__“, ——
d. Solid Géometry — ———e — -
e. Tr.igonometry ——— —— e S re——,
f. Analytic Geometry — _____; — ) . A
g. Elem. Functioﬁs/ ‘ "

Pre-Calculus — S S e r———rree
h. Calculus — — ____; s
d. Statistics — — ——e v s N
J. Probability Theoﬁy __;___ e —— et ovemam———
k. Computer Science —_ —— —_—
1. Chemistry — — c———
m, Physics — — N ———— e —
n. Business Math, — e P ——vrere s

II. List names of any mathematics or related course(s) you expect to study in
high school that was (were) not included in the above list: '

LS

[ -

III. Wvhich of the abovs course(s) are you taking this year? List the course{s) on
this line: ' '

Iv. Which of the above course(s) are you planning to take next year? List the
course (s) on this line:

V. Check the highest level of education you expect to complete (check only one),

a) high school

b) vocational, trade or business school

¢) two year or junior college

d) four year college ' 2q -
e) graduate or professional school after college

1]
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List three careers that at the present time appeal to you, in order of your
preference. (Please try to be as specific as you can. For example: Rather -

say "high school social studies teacher",
"kindergarten teacher.") ’

1st choice .occupation

than say "scientist"”, say "geologist", "lab technician"; rathér than say "teache

"mathematics professor:in: college", -

2nd choice occupation

3rd choice occupation
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¢

Results of the Pilot Testing of the Questionnaire
In order to check whetheg‘or not questions would be understood by the poss-
 ible respondents, a pilot test of the questionnaire was conducted in June. Stu-
‘dents were first jyiven the questionnaire with written lnstructlons,rthen an
”: 1nterv1ewer dlscussed each q;estlon with the respondent to clarlfy the meanlng
of the questlons and the response. Information gathered from the follow-up
interview was not used except for anecdotal purposes because the purpose of thoée
interviews was to determine the clarity of the questions on the questionnaire. } .
- Only- part of the questionnaire was ;dministered during the pilot testing;
questions I-IV, soliciting course-taking information, were not included since
they were very straightforward and no problems were anticipated. Questions
XVI-XVIII were not inciuded because they were not relevant to the population
being pilot tested. | !
A copy of the quesgionnaire, as it was administered to the stﬁdents in the

pilot tested group, with the results tabulated directly on the form, constitutes

Figure A, To make it easier to include in the report, the questionnaire was

duplicated on short paper, although legal size was used in the actual testing situ-

ation, to allow the students more room to write comments if they wished.

Since the group used for the pilot, testing was extremely homogeneous, no

differences were expected to emerge on the questionnaire. These expectations did

hold true. What did emerge, howEVﬂr, was an interesting éomposite of plans and

{
>

aspirations of these extremely mathematically able boys.
Utilitarian reasons for taking advanced mathematics were judged to be

the most important. In question V, which listed several reasons why people

take advanced mathematics, the three most popular reasons considered to be




o

Figure A
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Selected Questionnaire Items Used For Pilot Testing an?
Number of Boys Responding To Each Item N

.~

V.  Below are reasons why some people do or do not study advanced mathcmatics
beyond the reguired number of courses. For each reason listed, check the
column that best describes how important these reasons are for you.

Not Somewhat Very

- Important Important Important
a. I enjoy studying mathematics 2 g \ 8
b. Mathematics will be important |
for my future career 0 4 14
€. Many of my friends will be taking > : o
advanced mathematics courses 6 12 0
d. Advanced mathematics is required _
to get into a good college _ ] b5 12
e. I am gocd in mathematics 2 6 10
£. Mathematics teaches logical
thinking . ' 4 8 6
g. Mathematics is necessary in this
technological age 0 6 12

VI. Please describe-any special experience or person(s) in your life that has -
(have) been a strong factor in helping you to become interested and good at
mathematics. (If it is a person, do not give us a name but describe the
relationship *~ you, such as "seventh grade mathematics teachexr", "best

 friend", "m.. .r", etc.) '

VII. Check the highest level of education you axpect to complete (check only one).

a)
b)
c)
d)
e)

kR

high school :

vocational, trade or business school

two year or junior college

four year college .
ygraduate or professional school after college

VIII.List three careers that at the present time appeal to you, in orxder of your
preference: ' '

29,

LT




Figure A (continued) -299-

-I¥. Check the column that bast describes hoy important each of the foll rwing

reasons for working are ‘to you.

Not - Somawhat Very
Important Inportant Important
a)  Society and 'my family will expect
me to work. 2 8 . 8
b) It will probably be financially . 1 14
hecessary for me to work. ' 0
c) I feel an obligation to myseif .
to develop and use my talents. 1 7 10
d) I feel an obligation to society to . <
: develop and use my talests. 2 11 ]
e)’ I would probably be bored if I did ¢ 6 '
not work. o 4 8

X. Which of the above is the most important factor affecting you decision to

Y s N . : ,
",")’f.‘%', b‘;ﬁega,sﬁ):fftg) 1'8 : tg)e-szl etotneers {ldte*l!l% ?:g%‘ﬁ gggtggéidm a "%\gggoémportant '

XI. How important will each of the following factors be to you in selecting your
‘specific job or career, when the time comes? Check the column' that best
describes how important each of these factors is tb you.

Not Somewhat Very
Important Important Important

0 a) Amount of mathematics needed

. 1 -5_{1 blank) .
b): Amount of education needed 4 8 6
€) Cost of the education needed 4 ]j 3
: dF  Belief that I will be able to do - 15
the job well - 0 3
€ e) Belief that I will enjoy the job Q 1 17
3 £) Opportunity to use my special abili-. o 6 12
-\ ties to the fullest
g) ?pportunity to-earn a high salary 0 8 10
h. Having a position that is losked 4 10 4
‘up to by others ' ;
" 44  Possibility of a flexible time
schedule _ 3 7 8
J. Challenge of difficult work 2 7 9
k. Many job openings in the field 4 7 7
¢ 1. Job is traditionally done by members is 5 1
of the opposite sex
m. Opportunities to be helpful to _
others or useful to society s s /
n. Chance to work with people rather '
than things ' ) 7 v) 4

XI1. tnich of the above do you feel will ba the most important factor in your
selection of a job or career? please write the letter o7 the factor here
The letters to the left of each question above indicate how may chose that———
answer as most imgortant,
XIII.ELst any other factor(s) you consider importqpt that was (were) not included
in the above list. . 29b
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Figure A (continued) : a

Supoose a )OO you were considering has tradxtxonally baen done by nnmbers
of the opposite sex. How would you feal about this?

Had no feelings of discomfort (5)
Would feel somewhat uncomfortable but would take the job (6) .
Would féel wvery uncomfortable and would probably not take the Jjob (7)

- Caréer and life style expactations for women have been changing over the past

several decades. Although it is somatimes difficult to know how you will feel
in the future, try to project to the time when you have finished your educa-
tional training. If you are a girl, arswer this question as it best expresses
your intentions. If you are a boy, answer it from the point of view of what
youa would like your wife to.do.

After I have completed my educational training, I plan to: (Check only od&)
a) Have a full time career, while married and raising a family.

b) Have a full time career, while married, but have no Ehild:enww;,
c) Have a full time carear and remain unmarried. \ s

d) Have a part time career while my children arxe small and a full time
career before they are born and after they are grown.

e) Have a part time career always.

£) Have a full time career only until I am married, then stop working
outside the home.

g) Have a full time career until my children are born, then I will stop

working outside the home to raise the children. b

h) Never work outside the home.

* This student was answering for himself and not a hypothetical wife.
When questioned during the interview, he said that since he was not
planning to be married, he could not answer the question.




very important: were, "Matheﬁatics is necessary in this technological age",
"Mathematics is important for a career," ahd "Mathematics is required to get
into a goog ccllege." Since all but one of the students alreédy plan to

go to graduate school, this is not surprising. Less practical reasons,
sgch as mathematics is easy or interesting or teaches logical thinking

were not nearly as popular. None of the boys felt that the fact that

many -of their friends would be in the'advanced mathematics classes was a

very important reason for them to take the classes.

Clearly tcachers and parents had the most influence on these students'
awareness of Fheir mathematics ability and in helping thém in the pursuit
of mathematics. Except for mention of the Talent Search and tge Study
of Mathematically Precocioﬁs Youth (SMPY) by a few of the boys, all their
encouragement was from famil& or teachers. o

With the éxception of one boy's second choice career asrpolitician,
all thé boys poséible future career choices'were mathematical or scientific.
Most of the boys perceive careers as a necessity for financial reasons
with only four listing that as somewhat important and none claiming it had
no importance. Although ten felt that it was very important that they use
and develop their talents as an obligatioﬁ to themselves, only 5 felt their
obligation to séciety'was of similar importance. In view of this it was
not surprising that 17 of the boys felt it was very important that they
base their career choice on their belief that they will enjoy the job and
fifteen also felt it was very important that they be able to do the job well.
Other answers which were.judgcd very important by more than one half the
boys were opportunities to use talents to their fullest, and opportunities to

earn a high salary. Altruistic and socially oriented reasons do not seem to

be at all important to these boys as reasons for choosing specific careers.

Q | | 30 “




Question XIV, "Suppose that a job you were considering has traditionally.
been done by members of the opposite séx. How would you feel about working
at that job?" was intended to see if boys were affected by the pressures
. . G .
.qirls who see mathematics as a male qomain‘are'believed to feel. Although c
this was an open ended question, the results were tabulated in three

categories: those who would be very uncomfortable about taking the job (7),

those who would be somewhat uncomfortable (6) and those who wouldn't

care at all (5). Cleg:ly most of ‘the boys were not pleased with a future
~ Jjob in which they could be expected to be the only QAle in the work group.
In the i%terviews, it was discoébvered tﬁat some of the .boys feltlthat

if the job was traditionally considered "wowen's work", it could not be
expected to be ‘at the high level they were anticip#ting their future cayeers

to be and it was this perception of the low level job, rather than the fact

that they would be working with females that discouraged them.

Unfortunately, this'question could not be used in the final questionnaire,
- partially because of school system objections and partially because it was
'diﬁficult to rework the directions so that the iégue of working‘with the’
opposite sex and the perception of female jobs as low level ones did not
become confused. It would have been interesting to see what girls'
reactions to ﬁhis question would haﬁ; been. We have tentative plans to include
a similar question in our interviews and it may be possible to have some
comparison data‘after the interviews are ébmpleted.
Question XV was désigned to see whether stereotypic views of female roles

prevail. The answers to this question reveal that; for those boys, women
still have the primary responsibility for raising children. Only one boy
preferred his future wife have a full time career, while married and raising
a family. The most common answer, chosen by 11 of the boys, was that

their wives should have a part time'career while the children were small and

full time employment before they were born and after they are grown. Other




answers chosen were "Have a part time career always," and "Have a full time
career until the children are born and then stop working completely to *
raise the children." Clearly most of the boys are expecting thaﬁ their wives
will'place their home responsibili;ies above any career choices they may
have made.

The picture that emerges of these eighteen extremely mathematically
able boys is that they have’largely been unaffected by the storms brewing
-concerning changing life Styles or career patterns for women. They are expecting
to work for financial necessity when they grow up so they are choosing careers
that are compatible with their own perceptions of what they will enjoy and
the necessity to earn a good living:' Society's neeus are unimportant
‘unless they happen to coincide with the boys' own needs.. The boys perceive
traditionally female jobs as unacceptable and to a Certain extent as of
lesser importance and expect their wives to fit into the traditional role
of rearing.the children. -

Althouéh this was a pilot testing and by no means a définitiVe‘study,
tihe results that are suggested from the data appéar interesting. During the

second year of the grant, the questionnaire will be given to larger groups,

including girls.

-~




FENNEMA-SHERMAN MATHEMATICS ATTITUDE SCALE

DIRECTIONS

-

On the following pages is a series of statements. There are
no "correct" answers for these statements. They have been set up
in a way which permits you to indicate the extent to which you agree o
or digagree with the ideas expressed. Suppose the statement is: '

Example Statement: I like mathematics. SA° A U D ,SD

As you read the statement, you will know whether you agree or dis-
agree. If you strongly agree, circle the letters SA (which stand for
strongly agree). If you agree but with reservations, that is, you do
not fully agree, circle the letter A (which stands for agree). 1If .
you disagree with the idea, indicate the extent to which you disagree
by circling letter D if you disagree or letters'SD if you strongly
disagree. If you neither agree nor disagree, that is, you are not’
certain, circle letter U (which stands for undecided). Also, if you
cannot answer a question circle letter U. »

.~ Now answer the Example Statement above.

Do not spend much time with any statement, but be sure to answer i
every statement. wWork fast but carefully.

There are no "right" or "wrong" answers. The only correct
responses are those that are true for you. Whenever possible, let
the things that have happened to you help you make a choice.

THIS INVENTCRY IS BEING USED FOR RESEARCH PURPOSES ONLY
AND NO ONE WILL KNOW WHAT YOUR RESPONSES ARE '

This scale was developed under a grant from the National Science Foundation.
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ID Number

Age

Grade

Sex

. ]
Circle the letters that correspond'to'your answer:

SA-Strongly Agree A=Agree U=Undecided D=Disagree SD=s£rongly Disagree

~

1. My father thinks I'll need mathematics for what

I want to do after I graduate from high school. SA A U D sD
2. It would make me happy to be recognized as an
excellent student in mathematics. SA A U D D
3. I think I could handle more difficult mathematics. SA A U D sD
4. I have a lot of‘self-confidence when it “comes to
math. L L . S\ A U D SD
'5. I am challenged by math problems I can't under- :
stand immed;ately.: ' o : SA° A O D 8D
6. My father has shown no interest in whether or
not I take more math courses. ' SA. A U D sD
. 7. It would make people like me less if I were a
really good math student. SA A U D 8D
8. I don't like people to think I'm émart in math. SA A U D sh

9. In terms of my adult life it is not important for-
me to do well in mathematics in high school. SA A U D sD

10. If I had good grades in math, I would try to hide it. SA A U D sD

11, My father thinks I need to know just a minimum
amount of math. SA A U D sD

12.. I would have more faith in the answer for a math
problem solved by a man than a woman. SA A U D 8D

13. The challenge of math problems does not appeal to me. SA A U D 8D

14. When a math problem arises that I can't immediately
solve, I stick with it until I have the solution. SA A U D 8D

15. I am sure that I can learn mathematics. SA A U D 8D

RIC ’ 30,




ID NUMBER

Remember: Circle the letters that correspond to your answer:

SA=Strongly Agree =Agree U=Undecided . D=Disagree SD=Strongly Disagree

16. Girls who enjoy studying math are a bit peculiar. SA A U D sD

17. My mother has strongly encouraged me to do well
in mathematics. SA A U D 8D

18. I have had a hard time getting teachers to talk ‘
seriously with me about mathematics. ' SA A U D " sD

19. It would be really great to win a prize in mathe-
matics. SA A U D sD

20. If I got the highest grade in math I'd prefer

no one knew. "SA A U D sp

2l. I'll need a firm mastery of mathematics for my :
- future work. : SsA A U D sD
22. I have found it hard to win the respect of math .
teachers. ' SA A U D sD

23. 1 expeét to have iiﬁﬁié use for mathematicsywhen
I get out of school. . ) | SA° A U D sD

24. I will use mathematics in many ways as an adult. SA A U D -SD

25 When it comes to anything serious I have felt :
ignored when talking to math teachers. _ SA A U D sD

26. Females are as good as males in geometry, sa A U D sD

27. I would trust a woman just as much as I would trust

a man to figure out important. calculations. SA A U. D sD
28. Math teachers have made me feel I have the ability

to go on in mathematics., . SA A U D §D
29. My father hates to do math. SA A U D 8D
30. When a question is left unanswered in math class,

I continue to think about it afterward. SA° A U D s§D
3l. My mother thinks that mathematics is one of the

most important subjects I have studied. SA A U D sb
32." Generally I have felt secure about attempting math- SA A U D 8D

ematics. .
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Remember: Circle the letters that correspond'to your answer:

SA=Strongly Agree A=Agree U=Undecided D=Disagree SD=Strongly Disagree

33. Mathematics is of no relevance to my life. SA "A U b 8D
34. I do as little work in math as possible. SA A U D sD

35. I don't understand how some people can spend so
much time on math and seem to enjoy it. , SA A U D sD

36. My father thinks advanced math is a waste of time
for me. , SA A U D sD

“37. My mother has always been interested in my ' . _
progress in mathematzcs.n SA A U D sD

38. Women certainly are logical enough to do well
in mathematlcs. SA° A U D sD

‘39, Being regarded as smart in mathematics would be : :
a great thing. ' SA A U D sD

40. My mother has shown no interest in whether or not
I take more math courses. , - ' SA A U D sD

4l. Winning a prize in mathematics would make me feel
' unpleasantly conspicuous. < SA A U D sD

42. 1It's hard to believe a female could be a genius .
in mathematics. : - . SA A U D sb

43. figuring out mathematical'prcblems does not appeal .
to me. - SA A U L " sD

44. When a woman has to solve a math problem, it is
feminine to ask a man for help. - SA A U  »D SD

45. My math teachers have been interested in my
proqress in mathematics. SA A U D sD

46. As long as I have passed, my father hasn't cared _
how I have done in math. SA° A U D 3p

47. Most subjects I can handle 0.K., but T have'a :
knack for flubbing up math. SA A U D 8D

48. I would expect a woman mathematician to be a
masculine type of person. o , SA A U D sb
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‘Remember: Circle the letters that correspond to your answer:

SA=Strongly Agree A=Agree Us=Undecided D=Disagree SD=Strongly Disagree

49. Math has been my worst subject. SA A U D 8D
50. My father has always been interested in my progress

in mathematics. ' SsaA A U D .sD
.51, I see mathematics as a subject I will rarely use

in my daily life as an adult. . -SA A U D sD
52. Girls can do .just as well as boys in mathematics. S\ A U D sD

53. Once T start trying to work on a math puzzle,

I find it hard to stop. . _ SA A U D sD
54. I can get good grades in mathematiEs. | | SA A U b §D
55. Math puzzleslare boring. a ' SA A U .D sD
56. For some reason even though I study, math seems
unusually hard for me. | SA A U ©D. sD
57. My fathey thinks I could be good in math. SAA U D D
S8. My math %eachers would encourage me to take all
the math I can. . : : SA° A U D sD
59. 1 study mathematics because I know how useful it is. SA° A U D sD
60. My teachers think I'm the kind of person who
could do well in mathematxcs. SA A U D sD
6l. I'mnot the type to do well in math. | SA A U D sD
62. I don't think I could do advanced mathematics. S\ A U D sD
63. Mathematics is enjoyable and stimulating to me. SA A U D D
: -J
. 64. My mother hates tc do math. SA A U D sD
65. I'lllneed mathematics for my future work. ' SA A U D sD
66, People would think I was some kxnd of a grind
ifzr got A's in math. _ SA A U D 8D
67. Being girst in a mathematics competitxon would -
make me pleased. SA A U D sD
Q . 30'4
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Remember: Circle the letters that correspond to your answer:
SA=Strongly Agree A=A§ree U=Undecided D=Disagree SD=Strongly Disagree
68. My mother thinks I'll need mathematics for what

I want to do after I graduate from high school. SA A U D 8D

69. My teachers think ‘advanced math is a waste of time
for me. . ' SA A U D SD

70. Studying mathematics is just as approprlate for
women as for men. SA A U D SD

71. My father thinks I'm the kind of person who :
could do well in mathematics. ~ SA A U D sD.

-

72. My teachers have encouraged me to study moxe ,
mathematics. SA° A U D sD

73. I am sure I could do advanced work in mathematics. SA A U D 8D

74. I would talk o my math teachers about a career ’ ;

which uses math. SA° A U 'D sD
75. ‘Taking mathematics is a waste of time. SA A U D sD
76. My mother thinks I could be good in math. - SA\ A U D SD
77. Knowing ﬁathematics will help he earn a living. 'SA A U D SD
78. I'd be happy to get top grades in mathematics. . sA A U .D SD
79. My father has strongly encouraged me to do well |

in mathematics. SA A U D sD
80. Mathematics is a worthwhi;g and necessary éubject.. SA° A U D SD

8l. My father thinks that mathematics is one of the
- most important subjects I have studied. - SA A U D D

82. 'I would rather have someone give me the solution
to a difficult math problem than to have to work
it out for myself. SA° A U D SsD

83. My mother thinks I'm the kind of person who could
do well in mathematics. , SA A U D 8D

84. Mathematics will not be important to me in my
life's work. . : SA A U D sD

30
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Remember: Circle the letters that correspond to your answer:

SA=3trongly Agree A=Agree. U=Undecided D=Disagree SD=Strongly Disagree

85. I like math pu;zles. ’ - . SA° A U D sD
86, My teachers would think I wasn't serious if I
told them I was interested in a career in :
science and mathematics. _ , SA° A U D :sD

87. My mother thinks I need.to know just a minimum

amount of math. | SA A d D % SD
88. I'm not good in math. | SA A U D : SD
Sé. My father wouldn't encourage me to plan a career :

which involves mach. ' SA A U b»D : SD
90. Mathematics is for hen: arithmetic is for women. SA A U bD z SD

91. As long as I have passed my mother hasn't cared : ;
" how I have done in math. . SA A U D °:Sb

. 92. I'd be proud to be the outstandlng student in math. SA A U D 8D

93. My mother thinks advanced math is a waste of time
for me. SA° A U D sD

94. Cetting a mathematics teacher to take me seriously
has usually been a problem. SA° A U ‘D sD

95. My mother wouldn t encourage me to plan a career
which involves math _ SA A U D sD

96. Males are not naturally better than females in
mathematics. , SA A U D sb




Fennema-Sherman Mathematics Attitude Scale: Reliability

The internal consistency estimates of reliability (coefficient alpha) for

[

each scale for both sexes were high, as shown in Table C. . They are perhaps

somewhat spur§ously high due to the negatively skewed distribution of the
scale scores.

On one scale, Math as a Male Domain,  the reliability estimates are rather
low for Talent Search girls and girls at the all-girl school; A look at the
discrimination index for each item reveals for the Talent Search girls, as

. shown in Table . D » low discrimination for items 5, 6, 7, 9, and 10. Thus,

girls whn, overall, have a fairly low scale score are agreeing with the state-
ments:"Males are not naturally better at mathematics than females " (item S),

and "Women are certainly logical enough to do well in mathematics" (item 6).

They are also not agreeing with statements such as "It's hard to believe a
female could be a genious in mathematics" (item 7)y "I would have more faith in
the answer for a math problem solved by a man than a woman" (item 9); and "Girls
who enjdy studying mathematics are a bit peculiar" (item 10).

These same items have much higher discriminating power for boys in the
Talent Search, as shown in Table IV:12. Thus, boys who stereotype mathematics
as a male domain are more likely to respond in such a way to-all such items,
whereas girls tend to be more inconsistent in their endorsement of all

such negative stereotypic statements.
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Table C: Reliability Estimates for Each Scale of the F-S MAS
: for Each Group, by Sex

Lz

Talent Search Accelerated Class | all~Girls School
Girls Boys Total | Girls Boys Total | Gr.7 Gr.9 - Gr.ll Total
Confidence .83 .78 .81 .92 .85 .85 .86 .88 .87 "~..86
Mother .83 .78 .80 | .84 .70 .71 | .79 .81 .s4 .80
Father .82 .77 .79 .79 .80 .78 77 .82 .86 .82
. |
Success Y .78 .77 97 .75 .78 .69 .76 .73 .71
;
Teacher T .83 .83 .83 85 77 .76 .75 .82 .79 .78
Male Domain .68 .81 .81 .92 .83 .86 .73 .68 .62 .69
Usefulness .78 .78 .78 .98 .79 .82 .82 .82 .84 .82
Effectance ' ‘ '
- L ] L ] - - - - 1 ] L ] 4
Motivation .85 80 83 96 8%‘ 84 86 86 86 8
[




Tabhle D: Discrimination Indices for Items on the Math as a Male Domain
Scale for Girls and Boys in the Talent Search

Item . Girls Boys

Femal2s are as good as i}
ralés in geometry, .44 .63

Studying mathematics is .
just as appropriate for .54 , .68
women as for men.

I would trust a woman just

as much as I would trust a

man to figure out important 60 _ 78
calculations.
Cirls can do just as well 61 ' : .76

as boys in mathematics.

¥ales are not raturally
better than females in - : .35 : .43
mathematics.

Woman certainly are logical » _

erough to do well in mathe- .32 .63
matics,

It's nard to believe a

female coula be a ganius «25 .51

1n mathematics.

wii2n a woman has to solve a

- math preblem, it is feminine .40 .41

to ask a man for help.

I would haveé more faith in
thue answer for a math problem .28 , .60
sclved by a man than a woman. '

irls wio enjoy studying math
are a bit peculiar. ) .11 .55

Mathemutics is f[or men; arith-

., .47 : .68
metic is for women. '

I would expect a wnoman mathe-
matician to be a masculine .45 ‘ .48
type of person.
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Although the data can be interpreted as evidence of the weakness §f the
scale, it is also evidence of the confusion among adolescent girls as to
whether or not mathematics is, indeed, a male domain.. A girl may believe
"girls are as logical and mathematically able as boys, but still think it is
feminine to ask boys fbr help w1t£ a mathematics problem, c¢r that studying
‘mathematics is more appropriate for men than for women. This suggests that
the scale would be improved by havind more subtle items, suéh as the.lattgr

examples, and fewer blatantly sexist statements, such as "Women are less logical

than men".
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