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ABSTRACT

This study conducted a statistical analysis to look
at the participation and achievement of Black, Hispanic, and female
secondary education students in mathematics, science, and advanced
technology programs in schools in Virginia, compared to those of
White students and male students. In particular, the study applied
descriptive and inferential statistical methods to develop
percentages, frequencies, means, and binomial proportionality
statistics using data collected via the Student Enrollment Survey and
the Virginia Vocational Education Reporting System. For measures of
student achievement, the study analyzed data on awarding of diplomas,
scores from a national assessment, enrollment in five Virginia magnet
schools, scores on a State Assessment Program instrument,
participation in student science competitions, and enrollment in
advanced programs. The analysis found that Black and Hispanic
students were participating and achieving at rates lower than were
White students; the difference in both participation rates and
achievement was greater for Black students than for Hispanic
students; and female students participated and achieved on a par with
male students in most facets of mathematics and science studies. Six
appendixes present statistical analyses of enrollment data, the
Virginia State Department of Education work plans, a student
enrollment survey form, statistical summaries, Virginia science and
technology magnet school enrollment data, and a list of secondary
school course offerings. A 16-item bibliography is included. (JB)
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EXECUTIVE SUMMARY

L curveyr of the current literature describes a lack of
participation and achievement of minority students, especially
biack and Hispanic, in the areas of mathematics, science, and
advanced technologies. Research suggests that some minority
students, especially Hispanic and black, have significantly lower
levels of achievement in mathematics, science, and technology than

do white students. The purpose of this study was to assess the
achievement ar.d participation of black, Hispanic, and female
students in mathematics, science, and technology courses as

compared to that of white students and male students, as
appropriate, in Virginia public schools. Data were analyred to
determine if a discrepancy existed between the achievement and
participaticn of the white student population and that of Dblack
and Hispanic students, and or between male and female students in
Virginia's puklic schocls.

successful in educing the disrarity in minority and female

Educationel intervernticn strategies which have Dbeen
r
achievement eand parti

ipation in mathematics, science, and

ic

technclogy programs in secondary schools are also included in this
report. The interventicn strategies suagested are rnow in fplace
either irn schools or as community efforts. The ultimate goal is
thet alil e=tudents, regardless o0I race cor gender, achieve success

and become literate in mathematics, science, and technology.

PROCEZURE

Trhe WNatioral Prospective on minority pazrticipation and
achievement in thema“ics, science, and technology was determined
through & review of current literature 1ncliuding an ERIC search.
Secondly, data collected via the Student Enrollment Survey (SES,
19%1) and the Virginia Vocational Education Reporting System
(VERS, 18%i) were evaluated. These enrollment data were analvzed
by gender and ethnicity, using descriptive and inferential
statistical methods, to develop percentages, frequencies, means,
and binomial proportionality statistics An explanation of the use
of the Pkinomial proportionality status appears in Appendix A,
Female enrollment was compared to male enrollment for mathematics,
science, nd technology. Minority ethnic enrollments were
compared to white enrollment and to the percentage of the total
sample represented by each minority ethnic group.




In addition, the follcwing data were analyzed by gender and
ethricity as measures of student achlilevement in mathematics,
science, and technology:

e The state 1990 aggregate data regarding the awarding of
diplomas by gender and ethnicity

« Scores of the Virginia students participating in the 1991
Natioral Assessment of Educational Progress (NAEP)
mathematics proficiency test

e 10961-62 enrollment in the five Virginia magnet schools for
science and technology

e Livision mathematics and science Scores on the 1990-91
Virginia State Assessment Program (VSAP) fourth, eighth and
eleventh grade tests

¢« Participation in the Virginia Junior Academy of Science
(VJAS) 1991 student competition

« The advanced course enrollment and demographics of student
participants in the National Science Scholars Program for
1991 Lty gerder and ethnicity.

FINDINGS

Black and Hispanic students were found to participate and
achieve in mathematics, science, and technology at rates lower
than those found for white students. This was especially noted in
advanced courses. The difference in both participation rates and
achievement was greater for black students than for Hispanic
students. Female students participated and achieved on par with
male students in most facets of mathematics and science studies.
An exception was found in advanced mathematics participation where
the percentage of male students (52.6 %) exceeded that of female
students (47.4%) by approximately five percentage points, a

significant difference. Male students also had greater
participation rates in VJAS mathematics competition where 85
percent of the participants were male. In addition, black and

female students are represented at a disproportionately low rate
when compared to white males in the current Virginia science and
technology magnet school enrollment.

The enrollment of black (8.0%) and female (12.3%) students in
the most advanced technolcogy program, pre-engineering, was lower
than the respective population percentages (19.4% and 50.8%). The
populaticn percentages cited are the percentages of eleventh~grade
students in the Virginia State Assessment Program by gender and
ethnicity.
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The rate of enrollment and achievement test scores of white
students exceeded that o¢f black students in mathematics, and

science. There was ro significant difference in the rate of
enrollmert of Hispanic &and white students .n academic science
courses. However, differences were noted on achievement test

scores of HRispanic students in mathuematics and science and in the
rate of enrollment of Hispanic students in mathematics and
technology compared to white students.

RECOMMENDATIONS

The Department of Education should form a team that includes
mathematics, science, and technology educators to plan a symposium
for developing a strategic plan to promote systematic improvements
in the participation (enrcilment) and achievement of black,
Hispanic, and female students 1in mathematics, science, and

technology. The planners should consider, but not limit
discussion to, the following potential interventior activities and
strategies. These sucgested strategies, as indicated in the

parenthetical references, are based on programs and strategies
successfully implemented both nationally and in Virginia.

+ Develop special pre-schcocol mathematics, sclence, and
technclogy readiness programs. Such programs have been
modeled ir Virginie, but as far as was determined, on a
very small scale. (The Dwight D. Eisenhower Mathematics and
Science Education Act)

+ Develop special procrams for secondary students such as
after-school and Saturday enrichment programs. Such
programs, targeted at underrepresented students, have
provided mathematics, science, and technology enrichment
both nationally a&and 1in Virginia. (National Science
Foundation)

* Provide mentorship, scholarship and interrnship programs and
job shadowing opportunities by business/industry and the

public sectcr. These programs have been modeled in
Virginia's science and technology magnet schools as well as
in initiatives throughout the Commonwealth. (Studeht

Enrollment Survey)

+ Develop instructional models to improve teacher inservice
and preservice training to address the special educational
needs of black, Hispanic, and other under-represented
students. (Southeastern Consortium for minorities in
Engineerinag)

~e
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+ 1Identify teacher recruitment practices that recognize the
neeg for appropriate role models for minority and female
studerts. (Nat ional Science Foundation, Student Enrollment
Survey)

+ Develop programs for parents that prepare them to help
their children make course selection decisions and consider
career choices in mathematics, science, and technology.
(Student Enrollment Survey)

« Develop mathematics and science enrichment programs outside
of the public seccndary setting, supported cooperatively by
the Board of Education, the State Council of Higher
Education, and business and community organizations. These
enrichment programs develop the interest and achievement cf
minority and female students in mathematics and science and
provide access to such instruction to a larger number of
students. (National Science Foundation)

+ Develcr &nd implement cliassroom instructional strategie:
that enccurace femzle students to pursue advanced physical
science courses and mathematics studies. (The Mid-Atlantic
Center for Sex Equity)

The stratecic plan developed should be integrated into the
Department of Education's educational reform plans such as World

Class Educaticn (WCE) and Virginia Quality Education for Science
and Technology (V-QUEST).

Tt is further recommended that each individual school
division evaliuate the distribution of its student population in
applied/general, a&academic, and advanced academic mathematics,
science, ard techrolcgy courses, by gender and ethnicity. If
minority/femelie participation rates are revealed to be lower than
that of white-male students, a local strategic plan should be
developed and inmplemented to address increasing the participation
rate of the urderrepresented.

(18
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A STUDY OF THE ACHIEVEMENT AND PARTICIPATION OF BLACK,
HISPANIC, AND FEMALE STUDENTS IR MATHEMATICS, SCIENCE,
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INTRODUCTION

Trhis study wis conducted tu determine the status of the
achievement and participation of black, Bispanic, and female
students ir. mathematics, science, and technology in Virginia

schools as compared to the achievement and participation of white
and male students in the same courses. The study team also sought
to identify intervention strategies and initiatives to improve the
achievement and participation rates of those student groups for
whom the data identified a need.

As directed by Department of Education RFPs 91-36 and 91-46,
the study team attempted to address the following issues:

« Determine if black and Hispanic student achievement in
mathematice arnd science 1is significantly lower than the
achievement of the total population of students in
Vircginia.

aticon of black and Hispanic students
athematics and science courses is
ower than for the total population cf

o)
m
=
(
}1
9]
3.
37T

£ fermale student achievement and participation
ice, science, and technology is significantly
nan that c¢f male students in Virginia.

+ Devermine -he magnitude of disparity in achievement and
participation of between and among the ethnic groups
studied and establish the degree of need for strategic
interventiorn

* Idertify mathematics, science, and technology programs
which have proven successful in improving the achievement
of mincrity, and female students.

» Develop a strategic plan for integrating identified
intervention programs into Department of Education Common
Core of Learning, Restructuring, V-QUEST, and other
refeorm initiatives.
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rhe ayrrcach adopted by the study teanm involved the
fcllowiro procedure. The National Prespective on minority
pa::icipa:ion and achievement 1in mathematics, science, and

techrology was determined through a review of current literature
including an ERIC search. Secondly, data collected via the Student
Enrollment Survey (SES, 1991) and the Virginia Vocational
Education Reporzing System (VERS, 1991) were evaluated. These
enrollment data were evaluated by gender and ethnicity, using
descriptive and inferential statistical methods, to develop
percentages, frequencies, means, and binomial proportionality
statistics. Female enrollment was compa-ed to male enrollment for
each discipline studied, while minority ethnic enrollments were
compared to white enrollment and to the percentage of the total
sample represented ethnic groups.

ilowing data were analyzed by gende
student achievement or. tec

e-hnicity &< £
echrclogy:

mathematics, scien

ralr 19¢0 data regarding the awarding of
‘ricr.ar by gender and ethnicity

yee on the 1991 National BAssessment of Educational
corecs (NWAEF) mathematics proficiency test

e 130--%7 enrollment irn the five Virginia maanet schools
fcr sciernce and technclowy

e Civizisn mathematics and science 199%0-91 scores on the
Virciria State Assessment Program (VSAF) fourth, eighth
and eleventh grade tests

e Par-icipaticn in the Virginia Junior Academy oI Science
1 wdent competition

e Advanced course enrollment of student participants in the
Natiornazl Science Scholars Program for 1991 by gender and
ethnicity

LIMITATIONS

Inforratior. and data for this study were collected subject
to several iimiting conditions. These ccnditions were considered
in developing the findings and recommendations for this report.

+ Wrile arn attempt was made to acquire data from the entire
Virginia secondary school population data were received
from schools representing 82 percent of school divisions.
Tre cample 1is however, assumed to Dbe representative of
tre Vircinia secondary school population.

iU
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Achievemernt data were obtained from state and national
acsecements in which Virgirnia cstudents participated but
rot syecificaelly collected for this study.

Aohiievement ard participation are results of multiple
ever,te that include teacher and parent expectationsg,
instructioral strategles, peer group pressures, and
availability of incentives and local programs to increase
interest in certain subject areas. Therefore it should
be recognized that variables other than those examined in
this study affect achievement and participation.

The study focused on student participation and
acl.ievement 1ir. secondary mathematics, science, and
technology in Virginia's public schools, with the
exception of VSAP data which included other grade levels,

The technology education data from the Virginia
Vocational Education Kkeperting System ies an unduplicated
enroLiment count. Tr.e count of students in the several
technolouy education programs can vary from that
presented herein because students enrolled in more than
one proaram were orly counted in one rrourar. The total
count ropresented ail students enrclled in vocational
programs but the actual enrollment for individual
crogrens may be greater than reported.

I CF TERME

The fc:lowing definitions and descriptions of terms are
presented to provide an understanding of these terms as used in
repcrt.

Participation: Errollment o¢f =student ir. specific
courses or ccurse levels

Applied/General Courses: Courses designed for
students perceived to be of lower ability or to lack the
appropriate preparation for higher level course

Academic Courses: Courses designed for students
perceived to be of average to high ability

Advanced Academic Courses: Courses designed for
students perceived to have high ability

Unduplicated Enrollment: A one-time count of students
who compieted more thar one vocational course




FINDINGS: STATUS OF BLACK, HISPANIC, AND FEMALE
PARTICIPATION AND ACHIEVEMENT IN MATHEMATICE, SCIENCE, AND
TECHNOLOGY: THE MNATIONAL PROSPECTIVE

A study Changing BAmerica; The New Face of Sgience and
Engineeripng, published in 1983 Dby the Task Force on Women,
Minorities, and the Handicapped in Science and Technology,
reported that in the United States, black~ comprise only 2 percent
of all employed scientists and engineers even though they make up
12 percent of the general population, In 1989, blacks earned 5
percent of the bachelor's degrees and one percent of the Ph.Ds in
science and engineering. In 1988, only 47 lacks earned
doctorates in science and only 15 earned them in engineering. The
Task Force study indicated that black women earned more bachelor's
degrees in science than black men but only a third as many
bachelor's degrees in engineering.

The Task Force study also indicated that the picture is
similar fcr Hispanics. Hicpanics are BAmerica's fastest garowing
minority group, comprising nine percent of the population. Only 2
percent of Hispanice, hcowever, are scientists and engineers. They
hold 3 percent of ail bachelor's degrees and 2 percent of ail
Ph.Ds in science and engineerirng. Hispanic women earn slightly
fewer bachelor's dearees in science than Hispanic men but only one-
sixth as many bacheicr's degrees in engineering,

rnother group studied in this report was white women. While
they make up oniy 0 percent of all employed scientists and
engineers, they are 43 percent of the U.S. population. In 1989,
white women earned 22 percent of all bachelor's degrees but only
13 percent of the Ph.Ds in engineering. They are more likely than
males to be enrolled in the life sciences at the undergraduate
level, and eight times more likely to be in life sciences at tle
graduate level. While increasing numbers of white women are
entering careers in science and engineering, they do not seem to
be choosing these careers in the same proportions as other
professional areac.

Czujko and Bernstein (1989), in a report about high school
student enrollment in mathematics and science courses, reported
the following findings:

Physics and Chemistry

» Most high school seniors (60%) have taken neither physics
nor chemistry. Dramatic attrition occurs very early in
the mathematics course sequence for students who do not
take physics or chemistry.
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Arcrg hiagh schocl seniors, those who take physics have
tre highect achievement test scores 1n mathematics,
reaalng, arnd vocekulary. Physics students are also the
moes involved in extra-curricular activities.

Ari educational process starting with mastering basic
s¥ills and enrolling in an academic curriculum will most
likely result in students taking physics and chemistry as
well as aspiring to graduate from a four-year college.

Less than one-third of the women in a high school
chemistry class take physics, while over half of tle men
do so.

Nearly 60 percent of the students who take high school
chemiscry, but not physics, are female.

Students whe articipate majoring in education during
colleze are the least likely of any other surveyved major
t2 have taken a high school course in physics or
cremigory Students who intend to major in the health
scierces and social sciences are predominantly female and
are rnost lLikely “c have taken chemistry but not physics
S<udents whe anticipate majoring in engineerinjy or the
rhysical sciences during c¢ollege are overwhelmingly male
and are the =most likely to have completed physics in high
school

udents with poor reading skills, Dblacks and
are more likely than Asians or whites to have
rroblems with mathemati =.

kmona students with strong reading skills, Asians and
whites are more likely than blacks or Hispanics to have
strong mathematics skills.

Eighty-four percent of black students and 78 percent of
Eispanic students score lower on mathematics achievement
tests than average white students.

Among scudents with exceptional mathematics achievement
test scores, black students are more likely than students
"om any other racial group to take both physics and

Y
2
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« Black students rave high postsecondary school
expectations, but proportionaily few are enrolled in
college preparatcry programs.

« Rmeng seniors with above average mathematics achievement
test scores, Hispanics are the least likely to be
enrolled in a college preparatory program.

THE GENDER GAP IN MATHEMATICL AND SCIENCE

e Females score lower than males on tests of mathematics
achievement.

« Females and males are equally likely to take Algebra I,
put males are somewhat more likely tO take geometry,
Algebra II, and chemistry. In trigonometry and caiculus,
males outnumber females by 3 to 2.

e Malie and female students who sccre equaliy well orn the
mat-hematics achievement test are egually likely to take
chemistry and trigonometry. But females of high
mathematics aptitude are somewhat less likely tharn males
cf similar aptitude to take calculus.

« Significantly fewer Zfemale students with exceptional
achievemenr- test scores in mathematics take physics
compared to their male classmates with identical test
scores. There appear to be unique Dbarriers keeping
fermales out of physics classes.

e« Even though women are participating in the labor force
and in higher education in record numbers, they are still

heavily drawn into female-dominated careers anc
infreguently move into traditionally male careers.

e« Neither differences in mathematics achievement nNor

ifferences in mathematics and science coursework can

account for the overwhelming gender-related differences
in educational and occupational goals.

« In many ways, the aspirations of high-achieving temales
resemble low achievers more than they do the aspirations
of high achieving males.

In 1986, Dossey et. al. reported that only about half of 17-
year-old students reached a proficiency associated with material

taught in junior high school mathematics. Neuschatz and Covalt
(1988) found that only 20 percent of the senior class of 1987 had
taken high schocl physics. Snvder (1987) reported that the high

school graduation rates for blacks had increased, but the rate at
which these black graduates were attending college had gone down.
7
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Conseguentliy, fewer blacks were enrolled in institutions of higher
education in 1985 than there were in 1975. Finally, Czujko and
Berr.stein neoted that there was little evidence that women, even
those with exceptional mathematics ability, are taking much more
juricr and cenicr level coursework in mathematics and science than
those women who graduated in 1980.

The Mathematical Sciences Education Board (MSEBR), a
consortium of the National Academy of Sciences, the National
Academy of Engineering, the Institute of Medicine, and the
National Research Council, held a national convocation in 1990 in
Washington, D. C. Out of this convocation came the report Making
Mathematics Work for Minorities: Framework for a National Action

Plan, 1990-20C0C, This report reflected two major commitments by
the National Academy of Sciences and the National Academy of
Engineering: "a commitment to all our youth, especially in

mathematics and science, and a ccmmitment to make mathematics and
the sciences avea:rlable to the underrepresented groups in our
courtry to ensure the tctal education of all our citizens" (p. 2).

& quo-e from the MSEEZ repcort illustrates the urgency of the

Mathemazics is important not just in the educaticn cf
scientists, engineers, and economists but also in the
educationrn o0f every working citizen in the United
States. I-'s hard to see how anybody can pull down
anything better than a minimum wage Zob in the years
ahead withcut guantitative skills. The world 1is
charging, with an increasing emphasis on science and
techrology ir. every aspect of life: the service
sector, the manufacturing sector, and so forth.
Conseguently, guantitative skills are prerequisites to
erjoving z decent standard of living.

, of course, has specia. significance for women
and minoritcies, groups that have traditionally been
shut out of many technical jobs and careers because of
weak mathematics preparation. Increasingly, these
groups will be shut out of just about any Jjob in the
years ahead withou® an adequate basis: a foundation in
mathematics (p. 2).




FINDINGS: STATUS OF BLACK, HISPANIC, AND FEMALE
PARTICIPATION AND ACHTEVEMENT 1IN MATHEMATICS, SCIENCE, AND
TECHNOLOGY 1IN VIRGINIA'S SECONDARY SCHOOLS

ny gself fulfilling prophecy has been created and nurtured which
asserts that minorities and wocmen can't do mathematics and,
therefore, that we should not expect much from these groups. Low
expectations produce low achievement, and low achievement, in
turn, tends to serve as a justification for low expectations,
which produces & cont inuous, vicious cycle.” (Making Mathematics
Work for Minorities: Framework for National Action)

This statement, made by J. Arthur Jones, President, Futura
Technologies, and Steering Ccmmittee Chair of the Mathematical
Sciences Education Board's National Convocation, can be equally
applied to science (especially the advanced physical sciences) and
advanced techrnclogies. The education phenomenon described, with
its conseguer.ces for student success, has been well documented in
national studies and deserves Very close scrutiny irn the
Commonweaith to assure that educational opportunities and
expectaticns are egual for all studerts.

A\
/

PARTICIPATICL

: oF BLACK, BHISPANIC, AND FEMALE STUDENTS 1IN
MATHEMATICS, STIEl

JCE, AND TECHKNOLOGY

Naticna. studies have found that black, Hispanic, and female
students often dc not pursue the most advanced mathematics,
science, and technology courses at the same level of participation
as the total pcpulation of students or at the same level as white
students (Cakes, 1990, Czujko and Bernstein 1990). This section
of the study documents the status of the participation of
Virginia's black; Hispanic, and female secondary students in
mathematics, science2, and technology courses. The level of
participation of placks and Hispanics is compared to that of white
students and to the enrollment percentage of each ethnic group in
the study sample. The enrollment of female students is compared to
the total female percentage of the sample and to the percentage of
enrollment of male students in the same courses.
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Black and Hispanic Student Enrollment in Science
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¢ sectior. of the report first examines the total
percentage of enrollment in applied, academic, and advanced
academic courses by ethnic group. Secondly, the percentage of
enrc.lment for each ethnic group in each course level (applied,
academic, and advanced academic) 1is presented in individual
graphs. These individual ethnic group graphs are presented to
detail enrollment differences by course level for direct
comparison within the ethnic group.

O ower
P 90% B Hispanic
809%
c [} Biack
r T0%
Whitc
c 0% -
c
50%
n
. 409
s 30% -3
& 20a
¢
109‘(.
0% ~ T
Total Applicd Academuc Advanced
Participation in Science Courses
Filoore 1t Corzariscn of Inrcl.rent for Wn.te, Black ane Elspanlic Science Studernts by Coirse

The purpcse of Figure 1 is to provide an aggregate view of
the enrollment data for this section. The graph shows that when
the percentace of students of each ethnic group in the total
science sample was compared to percentages of students enrolled in
applied/general, academic, and advanced academic science courses
by ethnicity, the black and Hispanic student percentages of
applied/general course enrollment was higher than the percentages
of black and Hispanics students 1in the sample. Also, the
percentage of black and Hispanic students enrolled in academic and
advanced academic science courses is less than the percentages of
the sample for each of these groups. For white students in the
sample, enrcilment in applied/general courses was less than the
percentage of the sample while enrollment in academic and advanced
academic science courses was greater than the white student
percentage of the total sample. An examination of enrollment data
for each individual group studied follows.




As indicated in Figure 2, black students were 19.2 percent
of all students in the sample, 27 percent of the students enrolled
in applied/gereral science courses, 18.6 percent of those taking
academic courses, and 8.1 percent of all students taking adianced
academic scierice courses were black.
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Hispanic students constituted 1.9 percent of all students in
the sample, 2.3 percent of the students enrollied in
applied/general science courses, 1.% percent of those taking
academic courses, and 1.0 percent of all students taking advanced
academic science courses. (Figure 3)

P 2.57 2.3%
¢ ] '

r 2

€ 154

e

n 11

t

a 0.5¢

B

€ 0

Hispanic Applied/ Academic Advanced
Science General Academic
Enrollment  Hispanic Enroliment By Course Level

Ficure rcentage ¢f Hispanic Students Enrolied in Science Courses by Course

ccsv iz St.certs tnrolled ir Science

Leve. L«

s
(e
f -




White students comprised 73.4 percent of all students in the

sarple,
scier.ce

68.4 percent of the students enrolled in applied/general
courses, 74.C percent of those taking academic courses and

7¢ .2 percent cf all students taking advanced academic science
courses. (Figure 4)
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The data depicted in Figures 2, 3, and 4 further illustrate
trhat black and Hispanic students were overrepresented as enrolles

in the aprlied/general science courses, and under-represented in
the advanced academic science courses when compared with black and

Hispanic enrollmernt percentages for the total student sample.
Conversely, white students were enrolled in applied/general
courses at a lower percentage than the white percentage of the

total sample,
a greater percentage than
sample.

and were represented in advanced academic courses at
the white percentage of the total

The folliowing data summarize the distribution of science
students in applied/general, academic, and advanced academic
science courses by ethnic group to emphasize the enrollment
comparison among ethnic groups.
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Examining the enrollment data for the percentage of s.udents
of each ethnic group enrolled in each level of science course
revealed the following information, illustrated in Figure 5. of
all white students ir the sample, 12.1 percent were enrolled in
riied/general courses; 15.6 percent of Hispanic students, and
3 percent of all black science students were enrolled in

clied/ general courses. While §3.3 percent of all white science

"l

ap
18.
apry
students were enrolled in academic courses, 82 percent of Hispanic
students, and 80 percent of black students were enrolled. While
4.5 percent of all white science students were enrolled in
advanced academic courses, 2.2 percent of Hispanic and 1.8 percent
of black students were enrolled in the same courses.
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Science Enroliment
cetweer tne enrcllrert c¢f black and
aro wr.te s.L.aernis were eva.uvated for
igure 5: Corpariser oI Lne terzertages cf Black, Wnlite and Ligparic Students Enrcll.ed in
App.ied/Geners., hcader.c, and Aavancea Acaderic Science Courses

The percentage of black students enrolled in applied science
courses was high and the percentage enrolled in advanced academic
courses was low compared to similar enrollment percentages for
white students. Hispanic student enrcllment in science courses
showed a similar trend.
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There was a =small but significant difference in the
percentage of enrollment cf black, and white students in academic
ccurses (2.2 percentage pointeg), while the small difference in
white and Hispanic enrcilment (2.0 percentage points) was not
significant. Eowever, the enrollment of white students exceeded
that of black and Hispanic students for eacl comparison (Figure
5. These data suggest that black and Hispanic students are not
pursuing the advanced academic science courses which lead to entry
into science and science related careers at a similar rate to that
of white students.

Rlack and Hispanic Student Enrollment in Mathematics

This section of the report first examines the total
percentage of enroliment in applied, academic, and advanced
academic ccurses Dby ethnic group. Second, the percentage of
enrollment for each ethric group in each course level (applied,
academic, and advanced academic) 1is presented in individual
graphs. These individueal ethnic group graphs are presented to
detail enrollment differences and for direct comparison within the
ethnic group.
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Figure €: Corpariscr of Inrc.lrernt for Wnite, Black, and Elisparic Mathermatlcs Studernts by

The purpose of Figure 6 is to provide an aggregate view of
the enrollment data for this section. The graph shows that when
the percentage of students of each ethnic group in the total
mathematics sample was compared to percentages of students
enrolled in applied/general, academic, and advanced academic
mathematics courses by ethnicity, the black and Hispanic student
percentages of aprlied/general course enrollment was higher than
the percentages of black and Hispanics students in the sampie.
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,1co, the percentage of plack and Hispanic students enrolled in
academic and &advanced academic mathematics courses 1is less than
the percentages cof the sample for each of these groups. For white
ccudents ir. the sample, enrollment in aprlied/general courses Was
lese than the percentage of the sample while enrollment in
academic and advanced academic mathematics courses was greater
tran the white student percentage of the total sample. An
examination of enrollment data for each individual ethnic group
fcllows.

Whiie black students were 19.1 percent of all mathematics
students in the sample, they were 33.3 percent of the students
enrclled in applied/general mathematics courses, 16.2 percent of
those taking academic courses, and 6.1 percent of all students
tzking advanced academic mathematics courses were black (Figure
7).
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As demonstrated in Figure 8, Hispanic students were 2.2
percent of all mathematics students in the sample, 3.0 percent of
the students enrclled in applied/general mathematics courses, 2.0
percent of students taking academic courses, and 1.8 percent of
all students taking advanced academic mathematics courses were
Hispanic.
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White studern<s were 72.€ percent of all mathematics students
in the sample, 61.4 percent of the students enrclled in
applied/general mathematics courses, 75.4 percent of those
students taking academic courses, and 79.2 percent of all students
taking advanced academic mathematics courses were white (Figure
9).
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The data depicted in Figures 7, 8, and 9 further illus*rate
tnat black and Hispanic students were overrepresented in the
apriied/gencral mathematics courses and underrepresented in the
advanced acaderic mathematics courses compared to the black and
Hispanic percentages of the student sample. White students were
enrclled in applied/general courses at a percentage less than
their percentage of the total sample, and enrclled in advanced
academic courses at a percentage greater than the white percentage
of the total sample. While the differences in enrollment
percentages are significant for both blacks and Hispanics compared
to whites, the magnitude of the differences is greater for black
than for Hispanic students.

The following data summarize the distribution of mathematics
students in applied/general, academic, and advanced academic
mathematics courses by ethnic group to emphasize the enrollment
comparison among ethnic groups.

Examining the enrollment data for the percentage c¢f students
of each ethnic group enrolled in each level of mathematics course
revealed the following information, illustrated in Figure 10. of
all white students in the mathematics sample, 19.1 percent were
enrolled in applied/general courses; 30.0 percent of Hispanic
students, and 39.1 percent of all black mathematics students were
enrolied in applied/ general courses. While 71.3 percent of all
white mathematics students were enrolled in academic courses, €2.8
percent of Hispanic students, and 58.0 percent of black students
were enrolled. While 9.7 percent of all white mathematics students
were enrolled in advanced academic courses, 7.2 percent of
Hispanic and 2.9 percent of black students were enrolled in the
same courses.
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A significantly greater percentage of black and Hispanic
students than white students were enrolled in applied/general
mathematics courses. A significantly smaller percentage of black
and Higparic students than white students were enrolled in
academic arnd advanced academic mathematics courses. These data
suggest that black and Hispanic students are not taking
mathematics courses which lead to careers based in mathematics at
a rate similar to that of white students in Virginia secondary
schocls.

Black, Hispanic, and White Student Enrollment in Technology
Courses

This section of the report first examines the total
percentage of enrollment in the several technology programs
of fered in Virginia seccrndary schools by ethnic group (Figure 11) .
Next, the percentage of enrollment for each ethnic group in each
program 1s presented in individual graphs. These individual
ethnic group graphs are presented to detail enrollment differences
and for direct comparison within the ethnic group.
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Figure 11: Comparison of Percentage of Enrollment for White, Black, and
Hispanic Technology Students by Program

The purpose of this graph is +o provide an aggregate view of
the enrollment data for this section. The graph shows that black
enrollment was greatest in "Principles of Technoelogy", and applied
physics program. Hispanic enrollment was greatest in the
transportation program, while white student enrollment was
greatest in "Frinciples of Techrfology" and the communications
program. kn examination of enrollment data for each individual
ethnic group follows.
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while black students were 15.9 percent of all students in the
samp.e, they were 22.9 percent of students enrolled in principles
c¢ techrology courses, 11.4 percent of those enrolled in

communication courses, 10.6 percent of those enrolled in
transportaticn Ccourses, and 20.0 percent of those enrolled in

production courses (Figure 12).
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By comparison, white students were 69.2 percent of the
sample, 70.8 percert cf those enrolled in principles cf technology
courses, 74.0 percent of those enrolled in communication courses,
65.9 percernt of those enrolled in transportation courses, and €1.3
percent o those er.rolled in production courses (Figure 13).

61.3%
White Principles Communication Transportation Production
Technology
Enrollment White Enrollment By Course
c: ®Wnite Siuaents Enroiled in Technc.cgy Prcgra~s to Percentage of

:n a.. Tecnnolicgy Progrars

oo
c




O

Aruitoxt provided by Eic:

ERIC

spanic students represent 7.8 percent of the sample. There

were no BHispanic students enrolled in principles of technology
ccurses; €.€ percent of communications students, 20.9 percent of
transpcr
were HIS

a+ion students, and 7.6 percent of production students
ar.ic (Figure 14).
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dicate tha+< black students are enrolling in one
A*eqclﬂg technology courses, Principles of

), but are not enrolling in communications
nsportation programs (10.6%) at the same level as

£ black students taking technology courses
(5.9 . Biack students are overrepresented in the less
challenginc¢ production program (20%) as compared to the percentage
of black s=zuderts in technology programs. Similarly, Hispanic
students are underrepresented in the Principles of Technology
program (0%), and overrepresented in the transportation (20.9%)
program compared to Hispanic percentage of the sample (7.8%) .
White technology students are overrepresented in the communication
program (74%) and underrepresented in production (61.3%) and
transportation (65.9%) courses compared to white student
percentage of all technology students (69.2%).

The extensive variability in student choice of technology

programs gives no basis for generalizations regarding program
choices by ethricity.
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ENROLLMENT OF FEMALE STUDENTS 1IN MATHEMATICS, SCIENCE, AND
TECHNOLOGY

National studies have revealed that female students enroll in
advanced mathematics, science, and technology courses to a lesser
extent than would be indicated by their percentage of the student
population. This section of the study examines the enrollment of
Virginia femaie students in these disciplines as compared to the
female percentage of the samples examined and compared to the
percentage of male enrollment in the same courses (Czujko and
Bernstein, 1990).

ENROLLMENT OF FEMALE STUDENTS IN SCIENCE COURSES

Female students comprised 49.% percent of the sample of
secondary school science students surveyed for this study. Female
students represented 44.2 percent of students enrolled in
applied/general science courses, 50.2 percent of students enrolled
in academic courses, and 53.0 percent of students enrolled in
advanced academic courses (Figure 15).
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Oof all female students in the science sample, 11.6 percent
were enrolled in applied/general science cCoOurses, 83.8 percent
were enrolled in academic courses, and 5.4 percent were enrolled
in advanced academic courses. For comparison, 14.4 percent of
male students were enrolled in applied/general courses, 81.¢€
percent in academic courses, and 4.0 percent in advanced academic
courses. 21l of these differences between male and female
enrollments were established as significant at the 0.01 level.

Black femzle students comprised 10 percent of all students in
the sample and 5 percent of students taking advanced academic
science courses. Hispanic female students were 0.9 percent of all
science students and 0.05 percent of those taking advanced science
courses.
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These data demonstrate that female student science enrollment
exceeds that of male students in both academic and advanced
academic science coursec. However, for minority female students,
enrci_mert in advanced science courses was greater than minority
male stuuents but approximately one-half the minority female
representation in the sample.

ENROLLMENT OF FEMALE STUDENTS IN MATHEMATICS CQURSES

Female students comprised 49.6 percent of the sample of
secondary school mathematics students surveyed for this study.
Applied/general mathematics courses had 45.7 percent female
ernirollment, academic mathematics courses had 51.1 percent female
enrollmert, and advanced academic mathematics courses had 47.4
percent female enrollment (Figure 16).
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0f all female students in the mathematics sample, 20.7
percent were enrolled in applied/general mathematics courses, 70.€
percent were enrclled in academic courses, and 8.6 percent were
enrolled in advanced academic courses. For comparison, 24.1
percent of male students were enrolled in applied/general courses,
66.5 percent in academic, and 9.3 percent in advanced academic
mathematics ccurses. All of these differences between male and
female enrcllments were established as significant at the 0.01
level.




Black female students represent 10 percent of all students in

the sample of mathematics

students compr

students
taking advanced academic mathematics
ise 0.9 percent of all mathematics students, and 0.9

students
female

and 3 percent of
courses. Hispanic

percent of the enrollment in advanced mathematics courses.

These data show

that

white

and black female student

enrollment in advanced academic mathematics courses is less than

their percentage of the

total

sample,

while Hispanic female

students were enrolled in advanced mathematics courses at the same
percentage as their percentage of the sample.

FEMALE ENROLLMENT IN TECHNOLOGY EDUCATION

Of the total enrollment in the technology educaticn course

sample, 14.0 percent
courses,

courses,
courses,

technology
communicaticsn
transportation
production courses

were

2.5

female.
represented 27.1 percent of students enrolled in principles
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percent
and 12.5 percent
(Figure 17).
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SUMMARY

Acadernic ard advanced academic mathematics, science, and
techrology ccurses are designed to prepare students post-secondary
education or technical vocational areas upon graduation. As such,
students who successfully complete these courses are provided a
career and employment advantage over those who do not.

White students were enrolled in academic and advanced
academic mathematics, science, and technology courses at
percentages greater than the percentages of black or Hispanic
enrollment in the same courses. In all cases reviewed for this
study, white, HKispanic, and black enrollment percentages 1in
advanced academic courses occurred in that descending order.
Although all advanced academic course enrollment differences cited
are statistically significant, the greater magnitude of the
differences between black and white percentages of enrollment in
advanced academic mathematics and science courses enhances the
impcrtance c¢f these comparisons for strategic intervention to
improve the participatior of klack students.

Applied/general mathematics and science courses are usually
not rigorous and are designed as low-level, non-college
preparatory courses. White students were enrolled in
arplied/general mathematics and science courses at a significantly
lower percentage than black or Hispanic students. These findings
sugaest that black and Hispanic students, more often than white
studerits, were enroiled in courses that do not develop the
pPrereguisite skills necessary for enrollment in advanced academic
mathematics and science courses.

Female s*udent enrollment 1in advanced academic science
courses w&s greater than female representation in the sample.
However, female enrollment in advanced academic mathematics
courses was significantly less than that of male students. Female
student enrollment 1in all technology programs was significantly
less than m&le enrollment, However, both the Principles of
Technology program and the pre-engineering program are relatively
new technology programs with small total enrollment and are not
ofifered at many secondary schools.
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ACHIEVEMENT OF BLACK, HISPANIC, AND FEMALE STUDENTS IN
MATHEMATICS, SCIENCE, AND TECHNOLOGY

~his section of the report describes the achievement of
mathematics, science, and technology students in Virginia
secondary schools compared by ethnicity and gender. Several
sources of data, including the following, were examined to
accomplish the comparisons.

. Types of diplomas received Dby 1990 Virginia graduates

compared by gender and ethnicity

. Agoregate Virginia State Assessment Program (VSAP)
scores for mathematics and science

. Student achievemernt on the National Assessment of
Educational Procgress

. Student participation in the Virginia Junior Acadomy of
Science
. Enroiiment in the five Virginia Magnet Schools for

Mathematics, Science, and Technology

. Examination of the advanced course enrcllment of student
participants in the Nationa.i Science Scholars Program
for 1991 by gender and ethnicity.

Enrollment in the Magnet Schools for Science and Technology,
participation the Virginia Junior Academy of Scierice competitions,
and participation in the National Science Scholars Program are
used in this study as indicators of achievement because
participation in each 1is recognition of a high level of
achievement in mathematics, science, or technology.




Types of Ciplomas Received by Gender and Ethnicity

) A review of diplomas received by 1990 Virginia graduates by
ethnicity indicates that a lower percentage of black students
received advanced studies diplomas (23%) than the Virginia average
perceintage of Hispanic students. Hispanic students received
advanced studies diplomas at a similar percentage (38%) to that
for the average of all Virginia students (39%), Figure 18.
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2 review of the gender (Figure 19) distribution indicates
that female students earned more advanced studies diplomas (57%)
than male students (43%).
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Virginia S
9

Scores (1991)

ate Assessment Program

(VSAP)

Mathematics and Science

The Vircinia State Assessment Program is administered
annually to Virginia's fourth-, eighth,- and eleventh-grade
students. Data from the 1990-91 assessment provides the following
look at mathematics and science achievement by gender and
ethnicity.

Figures 20 and 21 show that Pklack and Hispanic students

scored lower than white

science tests at all grade levels tested.

students on the VSAP mathematics and
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These graphs are presented to show the trend of achievement

at severa crade levels as well as the ethnic achievement
ccrmpeariscns fcr cecondary cstudente. Figure 22 cshows that the
average fema.e chievement in mathematics is identical to that of
male studerts. - Figure 23, however, shows a 10 percentile point
difference in achievement scores on the science VSAP subtest at
eleventh grade, with male students scoring at 70 percentile and
female students scoring at 60 percentile.
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Student Achievement on the National BAssessment of Educational
Progress

The summary report of the first nationwide state-by-state
assecsment of the mathematics achievement of eighth-grade students
is of particular interest to the state of Virginia. This study was
undertaken in 1990 by the National Assessment of Educational
Progress (NALEP). For the first time, student achievement in
Virginia was compared to the achievement of students in other
states in the areas of mathematical skills and concepts. The
Virginia data represent 104 public schools and 2,661 eighth-grade
students., Irn its report, NAEP provided the percentage of
eighth-grade students scoring at levels 200, 250, and 300 on a
scale of 200-500 by race, ethnicity, and gender.

The following are the findings of the assessment related to
black, Hispanic, and female student achievement:

. Two percent of Dblack students and six percent of
Hispanic students attained the highest proficiency level
of 300 while 1¢ percent of white students attained the
same level,

. Cifferences between the percentages of females (14%) and
males (17%) in Virginia who achieved at level 300 on the
NAEC assessmenc were not statistically significant.

Participatior. in the Virginia Junior Academy of Science by Gender

Fer 5C years, the Virginia Junior Academy of Science (VJAS)
has provided opportunities for students 0of the Commonwealth to
present originail research in a refereed competition for
recognition, awards, and scho arships. Student presenters are
selected to participate in the annual VJAS competition on the
pbasis of initial readings of project papers by a panel of science
educators and practicing scientists. Students judged to have the
best papers in the categories of competition, up to a pre-
determined limit for each category, are invited to present their
papers at the annual VJAS competition. The 1991 group of 590
students was used to evaluate student participation by gender.
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The percentage of male and female participants was determined
each competitive VJAS category and for the total of
ticipants, These percentages were evaluated to compare male
female participation rates for each category. (Figure 24)

B Male

[3 Female

100%

90% 84.0%
80%

70%

65.0% 66.0%

57.0%

0%

10%

T ' T T !

0%
i L
Physical Science Life Science Behavioral Science Mathematics

Total Participauon

VIJAS Participation

e of 18W VYIRS Fartlicipatlor by Iisciglire anc cy Gernge:

Wnile more female (55%) than male (45%) students participated
ir the VJAS 19%1 competitior, male students dominated the physical
sciences categories (chemistry, physics and engineering) by almost
a 2-to-1 margin, 65 percent to 35 percent. Female students
dominated the life sciences (biocology and genetics) to
approximately the same degree, 67 percent to 33 percent.
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Science and Technology Magnet School Enrollment by Ethnicity and
Gender

Errollment data (1991-2) for the five Virginia magnet schools
for sc:.erce and technology were examined and evaluated by gender

and ethnicity as an indicator of achievement. Ethnic enrollment
percentages were compared to the ethnic percentages of the state
Student Enrollment Survey sample as an estimate of the
representation by ethnic group. (Figure 25)
80T 74.5% 73.0%
p 70¢
c -
r 60 Percent
c SO0+ Magnct
I3 ‘ M School
40 4= |
n B Percent
1 30+ l—-Populalmn
2 20
e
¢ 104 4.1% 2.6% 1.86,
0 + . ——
Black White Hispanic
F.gure 2i: Corpariscn ¢f the Percentage c¢ Fehric Stuaent Enrcil.ment in the Virginia Magnet
....... ¢-taze cf Einnlo kroooo oot Irotne VEAT E.leoverstrn Crace Test Group, 1997-

Black students make up 4.1 percent of the 1991-92 magnet
school enrollment, Hispanic students 2.6 percent, and white
students 74.5% (1991-92 enrollment data). By comparison, black
students comprised 19.4 percent of tne eleventh grade students
tested in VSAP, Hispanic students 1.8 per~ent and white students

73.0 percent. Female student enrollment :n the magnet schools
(42.2%) is 15.6 percentage points less than that of male students
(57.8%) .

These data reveal that black student enrollment in Virginia's
magnet schools is approximately 15 percentage points less than the
estimated black percentage of the Virginia secondary student
population, using the eleventh-grade VSAP data as the estimate,
while Hispanic and white magnet school enrollment percentages
exceed the respective estimates of the total population
percentages for each group. Female student enrollment is 8.6
percentage points less than female percentage of the population
(50.8%), using the same population estimate, a significant
difference. Black, Hispanic, and female students have a lower
representation compared to white males in the current science and
technology magnet school enrollment.
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Student Participatior. in the National Science Scholars Program
(1¢¢2)

I March 1991, the United States Department c¢f Education
begar. the impliemercaticn of the newly enacted National Science
Schelars Program (NSSP) which was authorized under the "Excellence
in Mathematics, Science, and Engineering Education Act of 1990
(P.L. 101-5869)."” The program authorizes the Department to award
scholarships to outstanding high schocl seniors. Each year, twc
students are chosenn by the federal Department from a list of four
nominees from each congressional district in the participating
states. At least two of the nominees from each state are to be
female, and at least ore of the two students chosen for the award
by the Presidert must be female.

The program's purpcse 1s to recognize student excellence and

achievement ir. the physical, life, and computer sciencesg,
mathematics, and engireering by providing scholarships to
meritoricus graduatirg Ligh school students to continu these

studies at the post-seccndary level,

During the pericd from April through June, 1991, the Virgiria
Department c¢I Educarion made information available to school
divisions abcut the reguirements and purposes c¢f the prcocgram. The
Department distributed the application forms, assembled a
norminating tearm, evaluated the studernt applicrtions, and submitted
its four nominaticns for each 0of the participeting congressional
districts tc¢ the federa. Lerartment of Educaticn. There were no
appiicants frcr the Seccord Ceongressional District.

A detailled review of the demographic data from this self-
seiected, highly achieving sample of Virginia’s twelfth-grade
mathematics and science scholars indicated the fcllcwing
information:

. ¢f the &z participants, €¢3 described themselves as
white; 27 of these were female.
. Four black studerits participated in the program. All of

these applicants were female.

. Ten Aciarn/Pacific Islanders participated in the prograr.
Four ©f these were female.

. One Armerican Indian female participated.

. There were no Hispanic student applicants.

. Fourteer, ctudents did not indicate race/ethnicity.

. Cf the 92 applicants, 41 were female.

(a)
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etailed review of the transcript data included with each
s app.ications indicated specific information about the
cele~-ed by thece high-achieving students. The following
~icr. ic presented on a gender basic.

. The 41 females took & total of 101 science courses above
the Chemistry I level; 76 of these courses were in the
physical sciences. This is an average of 2.5 high-level
science courses per female student, 75% of which were
phycsical sciences.

, The 51 males took a total of 102 science courses above
the Chemistry I level: 82 of these were in the physical
sciences. This is an average of 2.0 hich-level science
courses per male student, 80% of which were physical
sciences.
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e &1 males took a totai of 111 technology/
encineering/computer/science application courses, an
average of 2.2 courses per male student.

The review cf the demographic and course selection data for
the high azchieving students who participated in this scholarship
program indicates several important points. Among these are;

. Black students comprised only about 5% of the applicants
who identified their ethnicity. Further, there were nc
biack male applicants.

. Females accounted for 45% of the total applicants. As a
grougp,they had a higher average number (2.5) of upper
level science courses than males (2.0), and took just a
slightly smaller percentage of physical science courses

than males. On the average, females took fewer upper
level math courses (2.2) than males (2.4), although the
difference 1is small. On the average, females took

cubstantialily fewer technology-engineering-computer
courses {1.3) than males (2.2).
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These data su uggest that among the top secondary students,
fema.es ard males participate and achieve at similar levels in
matics participation indicates a slight difference;
hcwever, technology courses show a substantial difference, with
ma.es enrcl a higher number of courses.

Summary cf all Indicators

BEiack students achieved at lower 1levels than did white
students orn all the measures used as indicators of achievement for
this study. These measures included the following:

. Percentage of black students receiving advanced studies

diplomas

. Sccres on the VSAT assessments for all grade levels in

mathemztics and sclence

. Sccres orn the Netional Assessment of Educational

Frogress mathematics assessment

. FarticZipaticon in the Virginia Magnet Schools for Science

ar.2 Technolog,

. Fertizipzzion in the National Scholars Program

Eicranic students achieved at lower levels than did white
coudents o the focllowing measures:

. Sccres c¢r. the VSAP assessments for all grade levels in

rmath.ematics and science

. S.cres or. the National Assessment of Educational

Frcocgress mathematics assessment

. Farticipation in the Virginia Magnet Schools fcr Science

arnd Techno.ogy

. Parcicipation in the National Scholars Program

Hisparnic students achieved at similar rates to white students
cr. the followirzc measure:

. Fercertage of Hispanic students receiving advanced

studies diplilomas

)
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Female Students achieved at lower 1levels then did male
ts

studen on the following measures:
. Participation in the Virginia Junior Academy cf Science
Completion (19%1), mathematics and physical science

categories only
. Scores on the science section of the eleventh grade VSAP

. Participation in the Virginia Magnet Schools for Science
and Technology

Female students achieved at levels equal to or exceeding that
f male students on the following measures:

. Percentage of female students receiving advanced studies
diplomas
. Scores on the VSAP assessments for all grade levels in

mathematics ard science, with the exception of eleventh
grade science

. Scores on the Naticnal Assessment of Educational

Progress mathematics assessment

’ Participaticn 1
Competitions (2
physical science

the Virginia Junior Academy cZ Science
¢1) all categories but mathematics and

. Participatiorn in the National Scholars Program

34
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FINDINGS: APPROACHES TO INCREASE ENROLLMENT OF BLACK,
HISPANIC, AND FEMALE STUDENTS IN MATHEMATICS, SCIENCE, AND
TECHNOLOGY

This section of the report presents strategies, activities,
and programs that have proven successful in motivating students
and developing their interest and achievement in mathematics,
science, and technology. These stra-egies are intended to
increase the level of interest and competence of black, Hispanic,
and female students in mathematics, science,and technoiogy. 2an
additional objective is to increase the number of students who are
literate in these disciplines and who are prepared to pursue
advanced study in those topics.

. Deveiop teacher education strategies to help teachers
develop ckills necessary to meet the special needs of
black, EHispanic, and female students.

. Develor extra-school irnstructional opportunities for
minority arnd. female students with interest and artitude
irn mathematics, science, and technoclogy, wusing the

Goverror's school programe as models.

. Establish systems to communicate to students and parents
the availablility cof the extra-school, mentorship, and
work=-study programs in mathematics and science.

. Foster ccooperative relationships between busiresses
involved in scientific and techneclogicai endeavors and
local school divisionsg to provide work-study,

mentorship, shadowing and scholarship programs for
lack, Hisvanic, and female students.

. Cevelopr opportunities for collaboration among teachers,
counselors, parents, and school administrators in
addressing the problem of increasing participation and
achievement of minorities and females in the highly
academic instructional areas of mathematics, science,
and technclogy.

. Develop extra-school programs for minority and female
students that use inncvative, challenging instructional
strategies and activities designed to improve interest
and achievement in academic studies, modeled after the
Governor's school programs.

. Expand the Governors' school concept to include programs
for students who have exhibited potential but have not
experienced exceptional achievement in &academic
mathematics, science, and techrnology studies.

{0
(€3]

ERIC

Aruitoxt provided by Eic:




Q

ERIC

Aruitoxt provided by Eic:

. Cevelop programs for teacher academic studies for
teachers' modeled on the strategies of the SCME
(Southeasternn Consortium for Minorities in Engineering)
and EQUZLS proiects, These programs provide self-
assessment opportunities and develop strategies to deal
appropriately with the under-represented populations in
academic mathematics and technology.

° Evaluate the prerequisites and student assignment
criteria for advanced mathematics, science, and
technology courses with the goal of eliminating any
unnecessary barriers to the participation of minority
and female students in these courses.

Special intervention programs to .improve the participation
and achievement of black, Hispanic, and female students in
mathematics, science, and technology are important aspects of
providing for equal educational oppcrtunity. Believing that all
students can learn and experience success in these important
areas is critical 1if all facets of the formal and informal
educationa. system are to help students overcome environmental
barriers to success in academic pursuits.

Integ-ating Black, Hisparic and Female Initiatives into other
Department of Education Initiatives

The currernt reform initiatives in which DOE is involved, such
as V-QUEST, Common Core cof Learning, Restructuring of K-12
Education, and the Xerox Project, should reflect the findings of
this report in the DCE commitment to provide equal educational
opportunity without regard to ethnicity or gender. The strategic
plan for each of these initiatives should include methods of
addressing the special needs of minority and female students.

The Department's Common Core of Learning and "restructuring"
projects at the early childhood, pre-and early adolescent, and
adolescent levels have the potential to diminish inequity in
education practices for all Virginia students. Specific
recommendations resulting from this study should be integrated
into local school division curriculum efforts as they implement
the Common Core initiative. This integration will help assure that
the Common Core initiactive, as implemented in local school
divisions, will address the needs of all students.

In the Department's continuing efforts to restructure
education, special consideration must be given to the issue of low
enrollment of minorities, especially blacks and Hispanics, in
academic and advanced academic courses. Close inspection of the
data in this report reveals that female students, while generally
participating in advanced academic programs at a rate which equals
or exceeds that of male students, were not enrolled in the
highest levels of mathematics, physical science, and technology
courses to the sane degree as were male students.
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SUMMARY OF FINDINGS

The <study team collected and examined data documenting
nt enroliment in mathematics, science, and technology courses
hricity and gender. In addition, data from several sources
were evalueated which are direct or indirect functions of
achievement. These data, which were studied as indicators of
achievement, include the following.

Virginia Science Assessment Program (VSAP) scores
National Assessment of Educational Progress (NAREP) scores
Virginia Junior Academy of Science (VJAS) participation
Diplomas received by type

Virginia science and technology marnet school enrollment
National Science Scholars Program Participation

These data were also evaluated by gender and ethnicity. The
findings generated through the evaluation of these data are
summarized in this section.

FINDINGS

Black and Eisraric students were found to perform at a lower
level than white students in both participation and achievement in
mathematics and science, especially as participants in advanced
courses. The difference in both participation and achievement was
greater for black students than for Hispanic students. Ferale
students participated and achieved on par with male studenrnts 1in
most facets of mathematics and science studies. An exception
occurs in advanced mathematics participation where the percentage
of male students (52.6%) significantly exceeds that of female
students (47.4%). Male students also had greater participation in
Virginia Junior Academy of Science mathematics competition in
which 85 percent of the participants were male. Other exceptions
were noted 1in the participation of female students in VJAS
pr.vsical science competitions, in which 65 percent of the
competitors were male, and in magnet school enrollment, in which
the female enrollment 1s 42.2 percent compared to 57.8 for males.

The enrollment of black (8%) and female (12.3%) students in
the most advanced technology program, pre-engineering, was lower
than the respective population percentages (approximately 20% and
50%) .

Additional findings in this study are as follows:

. Of all white students in the science sample, 4.5 percent
were enrolled in advanced academic courses, while 2.2
percent of Hispanic students and 1.8 percent of black
science students were enrolled in advanced academic
courses.

Lo
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Of all white students in the mathematics sample, 9.7
percent were enrollea in advanced academic courses,
whiie 7.3 percent of Hisparic students and 2.9 percent
of blackx mathematics students were enrolled in advanced
academic courses.

Of all female students in the science sample, 5.4
percent were enrolled in advanced academic courses,
while 4.0 percent of male students were enrolled 1in
advanced academic science courses.

Of ali female students in the mathematics sample, 8.6
percent were eprolled in advanced academic courses,
while 9.3 percent of male students were enrolled in
advanced academic mathematics .courses.

Black female enrollment in advanced science (5%) and
mathematics courses (3%) was less than black female
percentage of the mathematics and science samples (10%) .

Hispanic female enrollment in advanced science courses
(0.05%) was approximately one-half the percentage of
the sample 0.9%, while enrollment in advanced

ma:hematics eqgualed the percentage of sample enrollment.

Of the total enrollment in the technology education
course sampie, 14.0 percent were female and 86 percent
maie.

The percentace of white students enrolled in advanced
mathematics, science, and technology <courses was
significantly greater than the percentages of black or
Bispanic students enrolled in the Same courses.

The performance of black students on the National
Assessment of Educational Progress (NAEP) mathematics
test was significantly lower than that of white
participants. The performance of female students on the
sare assessment was not significantly lower than male
students.

Black student enrollment in Virginia's magnet
schools (4.2%) is approximately 15 percentage points
less than the percentage of black students in the
Virginia student population (21%), while Hispanic (2.6%)
and white (74.5%) enrollment approximates their
percentage of the total Virginia student population.
Female student enrollment (42.2%) is approximately 7
percentage points less than female percentage of the
pcpulation (49.¢%).
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Male students dominated the Virginia Junior Academy of
Science physical sciences (chemistry, physics, and
encineering) competition by almost a 2-to-1 margin, 65
rarcent to 35 percent. Female students dominated the
iife sciences (bilology and genetics) to approximately
the same degree, 67 percent to 33 percent.

"A review of diplomas received by 1990 Virginia graduates

indicates that the percentage of black students was
lower than other Virginia students who earned advanced
studies diploma (23%), while Hispanic students received
advanced studies diplomas at a similar rate (38%) to the
average for all Virginia students (39%).

In the NAEP study 2 percent of black students attained
the highest proficiency level of 300, while 19 percent
of white students attained the same level.

Differences between the percentages of females (14%) and
males {(17%) in Virginia who achieved at level 3C0 on the
NZEP assessment were not statistically significant.




RECOMMENDATIONS

The Department of Education should form a team of
mathematics, science, and technology educators to plan a symposium
with the goal of developing a strategic plan to address increasing
the participation (enrollment) and achievement of black, Hispanic,
and female students in these disciplines. The symposium agenda
should consider, but not limit discussion to, the following
potential intervention activities and strategies.

J Develop special pre-school mathematics, science, and
technology readiness programs. Such programs have been
modeled in Virginia, but on a very small scale. (The
Dwight D. Eisenhower Mathematics and Science Education
Act)

¢ Develop special programs for secondary students such as

after-school and Saturday enrichment programs. Such
programs, targeted at underrepresented students, have
provided mathemat ics, science, and technology enrichment
both nationally and in Virginia for several vyears.
(National Science Foundation)

. Provide mentorship, scholarship and internship programs
and job shadowing opportunities by business/industry and
the public sector. These programs have been modeled in
Virginia's science and technology magnet schools.
(Student Enrollment Survey)

. Improve teacher training through instructional modules
that address the special - ducational needs of black,
Hispanic, and other underrepresented students. Teacher
recruitment practices that recognize the need for
appropriate role models for minority and female students
should also be a consideration. (National Science
Foundation, Student Enrollment Survey)

. Develop procgrams for parents that prepare them to assist
their children in making course selection decisions and
consider career choices in mathematics, Science, and
technology. (Student Enrollment Survey)

. Develop mathematics and science enrichment programs
outside of the public secondary setting that are
supported cooperatively by the Board of Education, the
State Council of Higher Education, and business and
community organizations. Such programs could increase
the interest and achievement of minority and female
students in mathematics and science and provide access
to such programs for a larger number of students.
(National Science Foundation)




. Develop and implement classroom instructional strategies
that encourage female students to pursue advanced
physical science courses and mathematics studies.
(Southeastern Consortium for Minorities in Engineering)

The strategic plan developed should be integrated into
the Departmert of Education's educational reform plans such as
Wor:d Class Education (WCE) and Virginia Quality Education for
Science and Technology (V-QUEST) .

It dis further recommended that each individual school
division evaluat the distribution of its student population in
applied/general, academic, and advanced academic mathematics,
science, and technology courses, by gender and ethnicity. If
minority/female participation rates are. revealed to be lower than
that of white/male students, a local strategic plan should be
developed and implemented to address increasing the participation
rate of the underrepresented.

41




BIBLIOGRAPHY
American Association of University Women, " shortchanging Girls
Shortchanging America. Washington, D.C: Public Information
Office.
Association for Supervision and Curriculum Development. (1992) .

Update. Alexandria, VA: 1; 6.

Czuijko, R. and Bernstein, D. (1989) . who Takes Science? A
Report on Student Coursework in High School Science and
Mathematics. New York, N. X: American Institute of
Physics.

DeVore, Paul. (1980) . Technology: An Introduction. Worcester,

MA: Davis Publishing, Inc.

Dossey, J. A.; Mullis, I. V. S., Lindquist, M. M.; and Chambers,
D. L. (1988) . Tre Mathematics Report Card: Ngtional
Assessnent of Educational Progress. Princeton, N.J.:
Educational Testing Service.

International Technology Fducation Association. (1985) .
Technology  Education: & Perspective cn Implementation.
Reston, VA: ITEA.

Johnson, James R. (1989) . A Protect 2061 Panel Report:

Techpnology. Washington, DC: American Association for the
Advancement of Science.

Mathematical Sciences Education Board. (1990) . Making Mathematics
Work For Minoritiess Framework For A Natiopal Action Plan -
1990-2G00. 1-4.

Merideth, Charles W. (1990). Banquet Address. A Compendium of
Program Proceedings, Professional Papers. and Action Planp:

Makina Mathematics Work for Minorities. National Academy of
Sciences, 57.

National Center for Educational Statistics. (1991) . The 1990
National Assessment of Educational Progress: The State of
Mathematics Achievement in Virginia - The Trial OState
rssessment at Grade Eight. Report No. 21-ST-02. Princeton,
N.J: FEducational Testing Service.

Neuschatz, M., and Covalt, M. (1988) . PRhysics in the High
Schools: Findings of the 1986-87 Nationwide Survey of
Secopndary School Teachers of Phvsics. New York: American

Institute of Physics.

42




Savage, Ernect. (1950) . A Conceptual Framework for Technology
Educatior. Reston, VA: International Technology Education

Lhssociation.
Sr.ycer, T. D. (1G€7) . Di t icgtd i istics.
Washingteorn, DC: Office of Educational Research and

Improvemert, U.S. Department of Education.

The Mid-Atlantic Center for Sex Equity. (1982). Teaching Gifted
Minority and Female Children: Striving for Excellerce.

Washington, DC: The American University.

The Task Force on Women, Minorities, and the Handicapped in

Science and Technology. (198%). Changing America: The New
3 £ i Engi i . Washington, DC: National

Science Foundation, 20-28.

women's Educational Eguity Act Publishing Center. (1%91). Girls
and Math: FErough Is Krown Tor EAcoion. Newtor., MA:
Educational Develcprent, Center, Inc., 2.

o
{0




APPENDICES




4¢€

APPENDIX A

Statistical Analyses

of Enrollment Data




O

E

Aruitoxt provided by Eic:

RIC

Stacistical Lralyses ©of Tata

For the wind ¢f dale coliected fcr this prodiecst, <the large-
sarrle test fcr comparing Two binomial proporticns wWae choten as
beinag meoest &apgropriate This is a test that is useful for many
practical research prcoklems. This test compares the difference irn
prepcrtions between any tTwC groups The test results in a z-
sccre, from which the sigrificance ¢f tne differerce betweer the
two groups carn be determined. Fer the purpcce ¢I thece data
analyses, a z-score cf Z.58 wes used tc determire 1f & differencs
between two croups was statistically sigrificant Tre results oI
these analysec for mathematics and sclerce app.y <nly 1o Lhne
sample of divisicns in the project and cannot e generalized toO
the state as a whole. & random sanrle o0f divisiorns cr schools
would be recessary for such a generalization. The results for
technology education are based on VERSZ data which also may affect
the results sirce enrc.: are undurlicazel counts of studernts
in courses; & student rted only orce evern 1f envolled ir
more than cre courcse cllmernt irn CTuLZ groduce
different res..ts.

Th Taulztlizel

tests

1. erified,

icrns

z. Null hypcthesis (Elv-whzt g tc be tested

Eoooro-p =i
Trere e no diffeverci ATweer The rIrIncrTicns

3 Tegt statistic-the rurnrer oSorrutedn Ir.motor 2Ets Fox
thig tesl & 2-gllve IS c:“;u:ei.

4, Ledectlion regiir-ve.ues for the test statistic where the
rell hypotnezis car re&scnakly De relectec. For these
data a twc-tailed test with &an alpha level of .01 was
used, L z-score greater than 2.5& was sigrnificant in
either directicon (plus or minus) If the z-score was
greater than 2.58 from zerc, the null hypothesis of no
difference was retected, and it was conciuded that the
twc proportions were cifferert, at & rrobarlility leve.l
of LG1.

The test s+tatistic was ther. compuled, anG the nulil hypothesics
accepted or retected. In the twenty-nire comparicsorns made, there
were only three irstances in wh:ich there was not & statisticai:y
significant differerce petweern proportions. The vere: the

ifference in propor.ions ir. scilence academic courses for
Kispanics and whites; principles irn technology education fcr
blacks and whites;, ard rproducticrn Irn tecrnnclogy education for
BEisparnice ard whives

~1

I




28]

Ui

3}

1
)
o

B

q
o1
112,

oy
1)

it
s
$1
[13}
vl

ﬂ/.

[ s

]

O

=

§S,

u)

™

«

Q

©

| @]

O

N

Q
[S¢)
v-
(93]
-1
)

—

C

o))

£

Of »:

O

Cly

3] o

Q

0

—

3

[

O

G

[ 8]

n -

DI w

Q| )

Ui

Je)
)
1)
(63}

0.183!

[{s]
1)
-1

2561

-~

[QV]

Hhite

0.801:¢

R4

—
;-
i<

SNhite

0.918:

446:

0.045i

)
~1

~t
wd

Ve
(49
1)
8 )1

o)
)

v =

o
uy

[\

e

“t
[{s]
1)

“White

»

r~—

N
[0 3]
(O})

iAczcemic Cour

(4]

(ge]

w)
~1
[8)]

Y
™) h
iy

[aB1RVS)

[QVEIRS

OO

OO

0]

W
)
-t

A.lw

€.

w{ W

[S 3 IR

it

1]:s

"

13}

v

b }

(9]

O

[6)

<D

[®]

(98

(V]

8

<L

o~
(&3]

(¥9)
O

<t

[43]
W
(Sp]
-t

<«

~t

-

«)
[$D]
~1

(63}

Y]

.116.

0.878.

<

oW
-t

)
L)

CEMIC

-
o

AC

INIES

(¥9)

w
W

0y
11

0.040!

<
(8]
o
N

0.046"

o0

1)
w3

O

Aruitoxt provided by Eic:

E




: Sicraficgr?:

Enroiiment

Course

‘Mathematics

© . Clal

19)
19)
[43)
(4]

M

[QV]
-1

(38]
)

o

o
y -

-

N

Lt
&

{

White

N
[an]

O
u
«w

.-

> [> > > > > > 1>
e o et et o o T P T gt o o e P
[6)] f~ ) (&} ~t w T u)
he ™ ~— - — N
I R A olofo{m|oird ™ TP At ] S o
— QO [e3X N ) RNQVEIUTH [ RN N6 ) QOO
OO QRN R ZE AN Kdn ] X e NN W~ OO
Qoo QlOojojoolo OlOIO|OIOo| o
aoj~|ol T A& @ [ o[l [mlad b linladl 51w
O} 1O NN {O|oo]n] ~1]0 [HIENATAI RN RS T IR s BY Y § B KaV]
Ntoo|u) CHY o[ ier| o [SP AN KQVANED T I O O
I~ (@] [e0] Ki8) et~ <> Moot eaicrfr-.{w
I~ — (@] [§V] I-- - | RS RS R VO KV
g
© Q o RS

o o cl o mm ® .nm ol & w @ W W
XX [44] 4] 3 et e O
R R B Rt Rt ot R B T B Y R S R
R E R R E R ES R E R P Wl o Glo| 5l ol 5
Slo| = | TF| T |EhlsidistiEs

) m‘w MW mw )

6] [8V]

¢ ol [ ) of (v e

. v 2 b u) 2 -3

53 3 Q O 5 Q 0

@) al (Ol 16 ol 1O O

mw (@] O )% (@] &} Le)

o U S S W £ 3

= = ¢

& o o | ® S LTI e < W

13} Q Q 8] 0 Q Q 8]

) A‘ _ b- < <C <€ b= < < <

(V]

O

Aruitoxt provided by Eic:

E




APPENDIX B

Department of Education Requests for Proposals and
Approved Work plan; 91-36 & 46

5C S




,”w h £d
AR IIS) i
TR KX o o b o we 2
! G v o “ L1 03 41 oow e . 3] -6 o
E1 w V0w sy 0 W o ) = L & 49
o gl 00w g el o o g~ ) M Vsigr A wp
= = Mo «rlo bW Ho o0 © SRS U NS
TR TN R R O S P I T S S R B R s
Ly gh> Uagdadowd UYHoO pytv e 0 0 v .Q DauY oMo
“1 [ o O Dl O U 3084 53 @ 4 {2 0 (ol oyt O o S oo, o
L O LI = TS B I~ PR INS EPE R & Q. . B O > SIS IET) U 00 IS
7 A R I TS RS VR TR S (R gr Gy Yo bt o P u VOA o
5o .M.‘m.ma amelc&: TR OGNy 8w U4 T ded
O Qe 3 -t 1% P M T [ [ X P~ =N
=0 gy cmimw:;.emc.ms UV I Qg WwHVO wod W
11N Co.neccclcmbs..c ) .._.Qarf Goong vE3 0y 4 a
-3 Z N0t 0 0,157 - o Ly C;.c“ G uE w £ Q& g0 G
] Vo s o Ud o e 0 M ! @ 4 QU O AMypP 0
el M oontiodo o -1 U Wy MU 900K L2 A G E Y
o V9 o I A IR F R S, m: < Q BRI [(FEN IR | o DO S i T ..Wu !
10 G0 0000 oo var4i Y o dg Q- let 681 b
1 MU ha o GU " F 0 e sl o LG D U D 0o
H V50T UM O I O wopauy SRR & Eohs A% 10
o B O OO E O ) v Hhou oo Sdogn mEw o0
Ot Y-t 0™ 4w O I sttt bkt 00 O iy
jqin £ . nm ) @ &.l 5o “b .w. v) ..” > 4) 0 O - Q U T 44 o
£1 9 OG0 Pl U 0w by O TR Goa LY
e WOEOGOoOLL YO g oo O ey LI I L R S
NS Q0 GOG O DO g ) gn R
VoS Q C DOAaEBEG® 0 b 1wl ) w0 A O 3y A QO A7 ef (), 1]
I3 (o 0O U 4y O 41 33l £ a.._c ) s Tl 0 OO0Opiocow
1 O TS B I N I E R VO SR SR TR - b IR O S N S R
el y o 0w o O ¢ @ 13 {uq «Q C.h“..m.._h. i R PR S R
. 3 WEO o e T 0o By gaad Sgehsys
A v M S RERTIN € JEPE B ) s ] . SRS I 41 g
o= fy VA RETOUAN OG0 0 mv. 0 O it T8 sim o0t
N ) I I TR TS I S P T A I I S Qs o . W 0 O ~ b
. b s g e o SRR NSRSy O 10 4y i 100
..m T Nt cm (&) n“.a .“ J QL O E] i) qv.m duyon “__ © t.m P © v S. ..“ © Mw m AR
o R A5 el g 0o > ) 0y ope R ~ S8
w 3 Qom Hounhwnethn YO 0 Pl E DU o o 3+ @Y D o g
0 y eq bt AL O U s D g ob O USR] SR EON T R L S BT
g Do Birdw o dd B aG oG dueon of iy Qe Lt g3 Do . (IS I I (VR AR SR YR}
0 o HA R O I Y el W b O W od ) g a Lot AR R ] Uil E w0,y 0@ @ -
LR IGER (LU IS B SRR O W ! HTE pjy oo @bl m v I e B L I S ARSI
A, PR B S AN IS Y I B U T Rt AP ~] E h ST TR S IR I R R IR I I
w EL B8 MO SR R oy &4 bro sy Pl B O i G 010
o R R B B B R % BN SRR R 4 WO et @ O o
Wy m LIRS, GO WO GOD WO e w e s e ul el e gy, ES VRTINS IR VI P N SRS
s o o fEOoab a0 foppae Y0 S S I N s I S T
w B R MO GO0 DY OB 0 g O 1.000 0 gy pel v ] QW W> 00 ono0dan
v o Mmt Ul Q0 0U-ted OO ”c 0 B 0 M_V - x. c_"(“ J 5 i o .
B I IR RS u d 100 o) n
N*.a RESRTINNEE B S B e R e AR © IR T @ e don wu.
g Bl o E o 0u ™o i i BRI o -
+> ¢ H - - M
o A B wy o LS N T (| I O 'S ¢ d Twc oo AN (S| | |
Red i .-_. S~ H®) u/_.* m“ A oo —n Py N W U 4 I I ] Gm :. [®] Ay by &
_— als O oaid o : ) Qoo b 0w w1 oo o
! R @ g R} ) 1- -
S ERER LY Y Ll DU D G w,._:e.; Dol L N
m..; RO D oG a0t m s e L
; I MEZ 01U 0@tk e R Se ok M,
Ed o () Ol 0@ 0 it ety O - & ” m_ (1] mv f m O 00 S
B U Ly L0 WL Qrd 0O Mg e g e IO e I
Ed i ol B owaa AR A A 4 K R I I AT B
Qg BE o o> nty
i [V} I W o, i f3U 2L ux

OEST COPY AVAILABLE

()

1

IC

Aruitoxt provided by Eic:

Q

E

—



o

i8!
L8 [
[ [ e 1§} e
X i) o . u) | (1)
9] - ot et @ a 0 .
0 Yo 0y U0t a6 ) o
[T (Y] 83 O O % O -l -l et 9 O © (), ~ o U
oo >0 [ANG] b o [ SR I ¢ AN B LY A \ a -
O 44 | OO0 MO RN ANt AL ® Ol @ (3 O O ke 10 .
£ L400) (] L@ b O W e O w0 1O BRL ;
o U € . e U OO M@0t~ O ST €3 QO
0 2 dwoo O @ (3 4 L8 ol ga Bt 4y iy < tn g -
S Q O 3 0 .0 ST = I (VI e 4 V) @ U%E W)y g 4y [ ESI S
ERIN & el Qe (7 ) v Uy o NS ‘et [OXETN B (VIS B D I (1] ¢l s :
et L3 P> )l O tn iU L~ O O o (SN} o U I a1
S0 oo iS00 0O QY o €3 b2 2
Y O -1 B EU U gy ), B HERE N E n O
[} 0L U PIIRES Banl S S L S TN & (21 I 6 TN ST B 6 T VI | i}
n @ B oL b — IV SR I O > O 31 8148 3y ® ks
-rioqQ) af @ 1 b s b P (0 Ot O W, 1 0
LORR ¥ b o 0O g, Ot od 8 v 1) ) O 0 st Q o O
. Lo E Nt Vb oy B O @ s 8o oy @
()] 0 £ 1, U) Do g 10w (2, 0 v O o M
L3170 X = I O B O ot n o FI )] “ef )
4 (ST 2L R & 9o U PPYU e 0 Ut )@ - IRy
O Uy ad - O SIS IR SR 3 tn W MY D w0 ..
REES (1 t L0 MO M U0 (e Ol 9 4y Z
oy O+t o P Bt 4y ol -1 Q LU0 0 3 o 's)
i P> 0 @] Vo M@ il U U N Yy
(VD)) 100 T« (RS SR O R O] O VRN I VI VR VR P O B S 1Y 0o z
U W Mg o, (RO I (I VR ()] NSRRI I & Yl O 2, O
ISR S O ()t € S I e R A SR AN S TR I S AR I VIR Y 0 0
Y N HE S T Baobohamaagpooodod O-1 bt
i ‘Ul O N Y 00 0~ b dn.a; ® O as @ '3
ISIN(¢] (] i 03 (N2 N B P IR (RN R I B e & B o > 1
[N ¢ oY t (RN SEE IR B TR TIATIN | BN S L0 Q [} )
o A0 - X af D>l 1) 43 (2, O ) 3 e e n U
R £ 0 ot O U el M ® ) s
.m ‘8 tird v o pd VU D@ -~ (N30l g ) g Q@ u (R
W & QO O POLS a0 YU OGO O e m
[72] u LY el Y€ ) v e (DR (VR IS R IR M (VIR B LI ST G PN I 1 o O m
o 3 33 e O v Yo vl O ot @ o4 [ fiitetw o, gy |
Dy O vyt et hp o (2B ST AR ) DI y Q 0 .
0O .. ¥ M a3 o f o R O ® el Q 0w £, @ §3 [
B o (7B B O N TIE O NP NI 0 (R RN VIR N SR TINA BN I N B S N V] e Q) @)
[ SE I AU O e O NU DD 00D an 0 n AT ¥
" m o9 43 -eb 1] 4y 1Y f EE NN ¥ RETH B 8 f o ) b b1o) -r i 1 {r]
O E L 0 ] 1 iy e d e \ 10 @ 4 N AR O RO TS 1IN ¥ I § 0 [1} 0]
g oo wgs o Mopobiiroocihiuun oo 3ty Do
a PRI S I R SRR I B T & ¥ EY O 0@ Si @y O 0 >,
0 iy VO U O el F O 0O bt 0 @ 6 N1 el g TIRY
U Q VU QA0 MO L LIRS R O P SR SR B A S S (NI 41 £, 1l i)
u Sy O ¢ by vy 1 NIRRT - af o d ¥ | O 0y (m
T O (7 O 3f O3 W [& VRN TESI| [T @O v fhor ]
by E B+ 04 B0 (L EEt O 0 WO e @y O ® wn v 1
fo (VR RIS BN AR N6 TS B S R I I beofd t ) v
04 = f 20w LN (U BN SRR EREIN ¥ Qa E 11l ti
. - 4 R B TR S A A O £ B TR A RN v 'z
Ly ML 8 D0 O 0§35 368 0 FERTRN E o
L . . . ° Plo o hapog YOO s Beel O v ) 0
10O O @l O SN D (), (] HORNG] [$Y] )
SR I B O B S P S B SRR S S AT IS YIRE: p3 Uy
o [ I R SIS B S RO RS S § B\ I SN O R SR | ITINS) b 1l N
S PR B N I S PV IS I R U S VRV B S TR 3 ) on v [ VO ™~
L

BEST COPY AVAILABLE

J

Aruitoxt provided by Eic:

E\.




%t 8]
« .
o LS R b u
ol o , e m
S IS} O 41 ! o 3)
iy U PR oo S -
._nu. I ® O * U on c.v 0] " 0
! sm [V 03] " H W oo g LW ced
f ol K o : o 9} o
, X gt e O } . y .
- @ "y <00 0 1y e i i) £ 1)
fz4 JCN Q %) e m: O uo@ o [REY Kt al U ‘s
(@) U m L0 i} ..m a1y ot Wb .. ow a cw
i, H1 PSR PG R B Gl S A x SN U S O U
wl | > R b v 4. Y FERRS) . {
Qe U >0 1 [ wy €3 f: 3
o 0 1t s @ W )o@ - ) (L S AT o M i W oo
n o R R V_h_..C o Wt ) 0 el ¥ 3 Y Dol 0
i Bl VO w . L1 O _“ P d by W -y C_“: M Y. ﬂ.m 1+ U
P O DU Wby NI 9 o wowe
b 2 N | .. ‘ N S ' . @O . d
T hoo Yy F O gy op MW e Qg3 0, (W o
[ 20 Q¢ L ! 3 f
bl P I B T 00, e TS O 08y
pet S QO A.:.m... P pu g “ 1l 0 _w 0] Q. )
o~ Uy O b Fi g i .m. O w0 s 0 am 72 I W R a~ (1 ®] (OB @ AN}
1 b IR R AT o o ) O o « ), 00 10 0
v) 1 Q £ a.w O S g 0 u :. 1) w-. | SR | M 1)
- © o O a0 )OO e Vo O
oy 1] LTI B ._w ,....: U}y () - w. O aw o g ._.'. [ " i .
A RN U :.._:_W:..E it Y ) .3 0
b O W ooy flo 0w NI S ) U ) 4 1oy
(¢ S0 @ -ud O w o v) 0]
PR Lo £ 0 Q) o , o M PGS
. . R Y W ey O FULD e f
H oo FHe O U b b MR ST @ v e -
- _./. (X @ oo M Ml W mu_ :. RS o v i O
o " Dogom w1 o o (ORN TN u a [E IR
N L LK " B0 g .
N, H m. bR Q)] ol ok @ ® $9 0
2 [P , Vo T p Bd Yoo O tn
o g Py N w b nrtogy » Uz
w oy () ] Moo ) o Woou g
o 3 ) fTow W YN 0l Ot
D¢ W o m“ A O w0 o ST VIRE te U) 0 . .
(8] _~ [43] b [ . It O [{C I [ SPA | P IR O
e R 7)) m 0§ Q- om 1y RN . s 00
ny Ce ) Ly ot vy ) at _AH (Y w0 1 m“ t, SE) IR .t :.l
5 ooy vy LI I T pd 0 O g o H R TR
e § o : @ Mo ‘A o0t @ i) . R
o \ __: Ty 1 QO N o n Y o H ooy O
< f Lz o s P LY o R O a0 O
rrela ] @ O 0y by g 1) (& LY ol . ‘ @ bl ) g g
- ] m__ PR} . . R P . . gy v, ]
Ny ) LN Vfo o 18 RN ( h.. - (@} Y
w [ 2oy Be 00 aia I R 00 ) I R
Y [y ! [REE SRR SN () ID] (e e O . .. . 4 bty @ ;o
g i @ L £ ‘ TIERK e :
N PN @' . AR ST IVl B Co e O w Fq HEE Y NS P
(o} .m g4 0] . 1 f: O 1o [ R | ® i i [4 Gy 4 8] ..~_ ay Qo Au.
o £ () S R B S SN { ) 8 Ia _: O v) o e ﬁ._ 0> et ou
M ob S Y I I L. ey Yty O o 3 ‘
- [\]] g probelbar o R P (04 4 g .
N o) 3 oSl of IS XS AN " ‘ IR (1N
' al -r .. g . i« ) .
1 ._; O M M_H e w o w Ui w .mJ.. 1 =“ “ H b 9 “
¢ N y . . . - . "
4 It C v _« HES IS o ﬂ“ brool o3 _\._ M gDty :.:..: Ee o .
e ¥ DA Ui g - Yl e Yooz gn o kg 0)
- Lo, Ml tn LI I SR I IO I b3 BUEE TR ol I
Ed,] ! a0 g I R RS
X ICK S EIRTIR I I . Plao oo gy fey
E (:u ed oy o _.,.:_ ;w f: r o £ 0 | X . O [ .
3 > ooyl _:..m b R A T T R I U AP M. [ :.w“ W oo m_ ) C
IR EINENOINS s u WO oon I
Ul vl QO 4) [ n
£, 41 v,

BEST COPY AVAILABL:

61

Full Tt Provided by ERIC.

O
E

L




Q)
3}
1] r .
(oh 8] < "
S Wiyt gl . o {
0w n oo a Pt :
KIS wo ‘ TS
1 0 Q@ ) . £1
[ 0o RN R T
LU O O ®ue
(OIS [SIRANNIIRS]) 10 .
Sy OIS A WL b O
42 0 43 1) Qo @ O Ll ~
el 23 @ [ ST I (TR R AR Y
oLl o O ® - ] i 4
W o 3P £ e U1 L) ~—
ST T OO W O W o
ur U ) © e k0t gp Mol H !
SRS Youg el o NESANE ~
RIS o HN Y Qo {
¢ OO d O SN N
MG A TR RIS I Yl A\
Lo oo SIRY] Mra o
oo -l L3 Yy 3] Oty w §:
RN 8] [ BESIRS] [SRES I NSNS ..
44 0 H 00 3 Wl -t D
0] th [SIND] O (xy ) 8] N %)
n o STt o O A
0 U (a2 @ 0 (RS AR O P
U LV I SN S g uoh 5 L)
vw Q- © Cu Wl 3y s u)
40 0n v > waQ d O i by
dude veoe o EHuao by N
L I R B IR RIS @ ']
U >y g el ) Ay O 1 1l
n @O e o0y ) ah
-4 ) et g (w0 Qup o “ 1]
qﬂ - [ IR Qo QO wi o RS O 0 it
" @ ¢ H LD HE @ L [¢F UANE ol (1t
oy PR R R R R e R T o i
o 3 [RRC I S O] RO BRI A uy OBy O Q) o f1)
Dy e | e 5] £ 0 o sn 0y R
O ESE LI ¢ ST SRR B I AU iy
4 @ W OO SO T gy e W O
e el Mg el Wy el el (0 ] o "y bt
= £ i S BT I AR VIR S B KU T O
0 RTINS S AN 51 oo $ a0 o tr
e m oy @0 (W (Vg - )
“ 9 oA > [V S T O A - ".. Q ) 4O ' I8
w u} [SARY! HO IR YN RSN & o b W oed ol et
v 0 o @ (] el @ et @O 4 z ) o 1]
o | el Qo3 3 a1 O e ol 11
S A S I RN S O f ) W [SER Y Q 2N
a B 1 Bz 40 el [T B TR I N [SINS) o
ot o )
K 1w - il
) «f ol 3] )
b ' P
ﬁ“ . . th n o ()
. R ar « 1 ' N
o )
£ O i
11ty . N

BEST COPY AVAILABLE

) i

¢

IC

Aruitoxt provided by Eic:

E




Program fo Improve Participation, Learning, and Achievement
of Biack and Hispanic Minorities in
Science, Mathematics and Adcanced Technologies
#91-36

SUMMARY QF APPROACH PROPOSED:

Tnis prerosal aims ‘o stucv ancé confirm pefc&veﬂ (LS\..E"‘B.. cles in the
Dart:c.oauon anc ac-_e‘,emen' or African American and Ius‘,a*uc stucents in
cormparison o majenicy rorulaton stucents in Virginia puclic schools. The st ..IC"
invoives the examirnaton or the achievement and par‘zc.vat'on of mmont"
students in the ar2as of mathematics, science, and advanced tec: nrnoiogies as

represen ited in VI J‘:ll‘..' "LCL.C schcois.

The project team will engage in the collecicon of data on student rarcciratcen
and achievemer: in mathematcs, science, and acvanced techroicgy courses. The
cata will be analvzed to determine the extent to which there is a discrepancy
bterween the achievemen: and pardcipaticn of se‘e:tef‘ DUncrTy greups anc th

majcriry group n Virging ;u’:ii. schools.  Results of the studyv will be summarized
in a reper: to the Cerarmment of Ecucaton \Ianaczeme-“ Tezm, accomrpanied by
team recommenca:icns and Cescrictions for initiatives to i::.':rove s‘"cen':
achievermen: Because scme aspe:s or this st udy overiap with *<“ec:s or :he study
on tracking and abili:y u*1. 2, some of the project work can facilizated b}
collaboraton and :

Acsivis Staff Time Schecule
1. Conduct full tezm meetng Cotman and Mzy 20-24

to review technical aspects full team

of project; Review the

strategic pian fer coilecon

and evaluaton or data
2. Identfv acdvances course Cotman Jure 1-30

ofzer:ngs in Virginia in Willcox

science, mathematics, Rezba

and technology (use Avers

availatle data &om the
stucwv of fracking’ aciicy

0""'\1.."“"“ L A

sas La A.,..uul

wn
w
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Acdwicy Starf Time Schedule
3. Derermine other mincrif; Cotman May 20-20
ccrulaZens wihich should. Rezba
te consicered Ior perior- Willcox
mance and parzcraion Hyiton
ciscrepances
4. ldentfy research method to Cotman May 20-30
be used in the study (study Rezba
requires comparison of Firebaugh
parZcpaton and achieve- Keeling
ment cata of selected
minority porulaZcns with
cata of maior‘.':: operulaton;
Develop research design
5. Icden#fy incicatcrs of student  Cotman May 20-30
achievermert n scence, Wiilcox
atl"erratica an.d techno- Rezba
logv (e.g., S.A.T. scores, ITBS
scores, course graces, Taric-
paton in advanced compet-
tons and sgecizi Trcgrams
é. Icendsy inciczicrs of student  Cotman May 20-20
pardcization in scence, Willcox
mathematics, and techno- Rezbta
logy (e.g., course enroilment
data)
7. Collect cata Cotman June 1-July 20
Rezba
Willcox
Ayers
Firebaugh
Bryant
8. Analvze data collecHon; Cotman July 20-25
determine the extent to Rezba
which there is a discepancy Firebaugh
between the periormances Keeling
and achievemern: of selected  Willcox
mincrity grouts and th Bryant
majcriry grour
o 5€ 6o
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Acti Staif Time Schedule
S Leveicy condusicns Tom Cotman July 25-30
anaivsis of dam Rezba
Firepaugh
Keeiing
Willcox
Bryant
10.  Deveiop quec‘c'cnnaip and Cotman July 1-30
survey seiected siates ‘o Fyviton
identiy successiui iniZatives  Brvant
for improvemer: of science,  Rezba
mathematics, and techno- Avers
logy pardciraticn and
achievement of minority
stucents, prepare summary
repors; use cormruter inks in
De*‘ar”“e..:s of zduczdon
acoss the naden
11.  Contacr prefessicnal crgani- Brvant May 15~July 1
Za*Cns to ‘ce:*.;"_: erfecdve F':eoaum
programs for imrrovement WJ.COX
Of minoricy achisvement
12, Extapoizte facszers such as Cotman July 25-30
teacm“.. concizcrs, policy Rezba
tatements, administratve Willcox
procef*ures, etc. wiich seem Firepaugh
to have posidve and nega- Bryant
ive imcac‘ on mineriy Hyiton
achievement; prerare a
written summary
13. Prepare segmer: of report Cotman July 25-30
on recommendazons for Rezba
intervenden and preven- Firebaugh
Hon strategies in LEA's, Ayers
teacher preraraZen, com- Willcox
munity-based pr’\grars, Hylton
partnershics, etc
. .
4 e ooy LB
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Actity Star? Time Scredule

14 DLesigna clan cr inegra- Cotman ' Julv 25230
Eon of prevendcen and Rezta
interventicn sirategies for Hyiton
minority achievement Brvant
with Departmernt of Wiilcox
Ecucation reform inita-
tives such as the Virginia
Common Core of Learning;

Restructuring or Education,
K-12; V-QUEST, Challenge
2000, Xercx Prolect, etc.

1. Prepare the final reror: for Cotman Aiguss—j
the DOE Management Rezba Kevo )9
Team Firecaugh

Wiilcox
Bryant

A S PROPOSED (REQUIRED AND ADDITIONAL):

A report which summarizes aspecis of a research study cn the partfcration and
achievement cof African American and Hisvanic students in scence, mathematics,
nd advancad technolegies in Virginia purlic schools, including

—research and impiementation strategies

~information to guice the development and implementation of
preventon anc intervention strategies for teaching and
learning in Virginia schools

—suggestions for innovative instructonal programs for minority
students (community/school cooperative efforts,
special residential programs at colleges and universities,
community-based education projects)

—-suggestions for professional development programs and pre-
and in-service teacher preparation initatives

© 58 G
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BUDGLT TOINCIUDE DIRECT AND INDIRECT COSTS. QUTSIDE RESOURCES

Py

PURCEASTD SERVICES, AND ESTIMATE FOR FTE'S REQUIRED:

\D

10.

11.
12
13.
14.

15.
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Actwioy

Conduc: 7l team meeting
Icentifv course offerings
Determine mirority populations
Identy research methodology

Idently indicaters of student

acnleverent

Icdentfy indicaters of student
Far=craden

Ceilecs dama
Anaivze ca*z cclecdon
Ceveiop conciusions

Deveicr cuesticnnaire and
survey seiected states

Contact professicnal orgznizations
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. Srucents — pardcularly mincrifty students who are African American
arnc Hisrpanic

. Institutions of higher ecucation

. LEA's in Virginia

i Teachers of scence, mathematics, and advanced technology ecucation

. future employers of minority students gracuating from Virginia public
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EVALUATION PLAN TO INCLUDE INDICATORS OF PROTECT SUCCESS:
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Timelv submissicn of repor: ‘o the DOE Management Team

Assessment by a panel of 13 experts or pracitorers in scence, mathemnatics,
and technclogy education (teachers anc superviscrs in these content areas,
instructors in higher educacon, etc.) to cetermine percepticrs of usefuiness
of research findings and predictons for impact on stucent achievement anc
participation for minerity stucents in scence, mathematics, anc technology
ecucation
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Student Enrocllment Survey Form
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STUDENT ENROLLMENT SURVEY

DIRECTIONS: Please provide 1990-91 enrollment informaton appropriate to vour school's
organizadon. *Specifications for racial/ethnic categories are listed
below. Thank you.

1. Indicate the total number of students enrolled, by grade.

—— grade? _____ grade 10

_ grade8 — gradell

_ grade9 ____ grade 12
2. Indicate by racial/ethnic category, gender, and grade, the total number of students enrolled.

Incdian Armerican Black Hispanic White

MTF MF M/F M/F M/F

Grade 7 Y S Y AN S A J/ /
Grade 8 Y — _— /. /
Grade 9 S N R /
Grade 10 —_— — R /. /
Grade 11 —_— _ J /
Grade 12 -/ — ] / J

* Specifications for racial/ethnic categories:

-American Indians (Includes Alaskans)

-Asian & Asien American (includes Pakistanis, Indians & Pacific Islanders)

-Black (includes Jamaicans, Bahamians and other Carribbeans of A{ican but not
Hisparic or Arabian gescent)

-Hispanic (includes persons of Mexican, Puerto Rican, Central or South American or
other Spanish origin or culture)

-White (includes Arabian)

b .
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.

Incicate the number of stzdents in the Class of 1991 who received the Advancad Studies
Dipioma.

American Asian

Indian Arerican Black Hispanic Thite
M/F M/F M/F M/F M/F

S A -] Y A / /

Indicate, by racial/ethnic category and gender, the total number of seventh grade students
enrolled in pre-algetra (or equivalent course specifically designed to prepare smcents for
Algebralin the eighth grade).

Arrerican Asian

Indian American Black Hispanic White
M/F M/F M/F M/F M/F

—_t —_— —/ / S

Indicate, by racizl/ethnic category and gender, the total number of eighih gracers enrolled in
Algebra I during the 1990-91 school year.

American Asian

Indian American Black White Hispanic
M/E MTF M/F M/F M/F

Y A -t ] — Y A

Indicate, by racial/ethnic category and gender, the total number of students who scored
1100 or above on the Scholasdc Apttude test (SAT).

American Asian

Indian Arperican Black Hispanic White
M/F MF M/F M/F M/F

Y A ! / _ /

€3
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7. Are students ability-grouped for the following courses? If so, how many levels

are avaijable?

Earth Science
Biology
Chemistry
Physics
Algebral
Algebra II

Geometry

Yes

g. List incentives which would encourage female, ethnic minority and low family income
students to enroll in science and math courses.

9. List strategies and initiatives which would increase the academic achievement and
critical thinking skills of female, ethnic minority and low income students such that they
are beiter prepared for work and higher education?

Survey Completed By

64

School Division

Date
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Data Summmary for Science, Mathematics and Technology
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APPENDIX E

Virginia Science and Technology Magnet Schools
Enrollment by Ethnicity and Gender
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APPENDIX F

Secondary Mathematics, Science,
Course Offerings
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Additionj-al"RequeSt Form

If you would like additional copies of this report please send a check or
money order written to the Virginia Department of Education for $3.10each
Sorry, we can not accept cash or purchase orders. (postage included)

Unlimited, non-profit duplication is permitted. If a portion of the material is
used. full credit must be given to the Virginia Department of Education.

Please fill out the form below and mail it to:

Virginia Department of Education
Office of Public Affairs — 25th floor
P.O. Box 6-Q

Richmond, Virginia 23216-2060

r——_n-——-—-----__-__-__—_ﬂ-!_—_-__----ﬂ

1 I
: RFP #_ 91 - 36/46 :
: Title of A Study of the Participation and Achievement of Black, Hispanic and Femaie Stude.:*s:
| report: In Mathematics, Science, and Advanced Technologies in Virginia Secondary Schools I
i |
I Number of copies requested: Amount enclosed: — 1
i i
I Name: _ 1
i i
I Street Address |
i {No P.O. Box Please): :
: City: State: Zip: :
: This form will serve as your mailing label, pleasc make sure it is accurate. :
| i

L——--——————--—-ﬂ—-———u————————---——————--J
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