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EXECUTIVE SUMMARY

This study was conducted to determine the status of tracking
and ability grouping for mathematics and science courses in the
public secondary schools of Virginia as required by House Joint
Resolution No. 358. The team sought to integrate the results of
current research on the impact of tracking and ability grouping on
student achievement with the actual achievement of female,
minority and· low socioeconomic status students in Virginia I s
secondary schools. Furthermore, the study team identified
incentives which would encourage students to enroll in higher
level science and mathematics courses and developed strategies and
initiatives to increase the academic achievement of
underrepresented students in academic and advanced academic
science and mathematics courses.

PROCEDURES

The study team carefully examined the Standards for
Accrediting Public Schools in Virginia as an indication of the
will and intentions of the State Board of Education and the
General Assembly. The study team was guided by the philosophy and
direction of the Standard I s section on Instructional Program
(1988, p. 7, 9). The standard states in part:

"3. Each secondary school shall offer options for students
to pursue a program of studies in several academic and
vocational areas. These options shall include the
following:

a. Vocational education choices that prepare the
student with a marketable skill in one of three or
more occupational areas;

b. Academic choices that prepare the student for
technical or professional programs of higher
education;

c. Liberal arts,choices that prepare the student for
college-level studies in the arts and sciences;

d. Access to at least two Advanced Placement courses
or two college-level courses for credit ....

9. Each middle and secondary school shall provide for the
early identification and enrollment of students in a
college preparation program with a range of educational
and academic experiences that will motivate
disadvantaged and minority students to attend college.

10. Each school shall have a program designed to improve the
academic achievement and aspirations of culturally
disadvantaged students."

The study team sought to determine if the practice of tracking and



ability grouping could negatively influence a school's ability to
fully implement the letter and spirit of the Standard.

The team first undertook a literature review to ground its
study in the current thinking on tracking and ability grouping.
The most prevalent type of tracking and ability grouping is known
as tracked homogeneous grouping. In this type of grouping,
students with similar abilities are assigned to the same classes
or tracks. This assignment results in a class or track with very
little, if any, diversity of student ability. The literature
review indicates that tracking and ability grouping which assigns
students to an inflexible set of courses and instructional
practices based upon the students' perceived ability creates
students who are labelled as slow and disinterested learners.

Major criticisms by the national researchers of the tracking
and ability grouping issue are the quality of instruction,
segregative tendencies, and expectations of students.' Their
research has shown that students grouped in low ability classes
receive instruction which is not comparable to the quality of
instruction that students in higher level classes typically
receive. Tracking is also viewed as a force which separates
students by race and class. Finally, teacher expectations of low
ability students is diminished by the inflexibility of the
tracking system and the difficulty of moving between tracks.

After a thorough analysis of the literature, the study team
developed a Student Enrollment Survey form to collect data from
the school divisions in Virginia regarding enrollment and
offerings. Other extant data from the Department of Education
were also analyzed for the study. Finally, organizations and
agencies which have a stake in the education or employability of
students were asked for their positions and/or ideas regarding
tracking and ability grouping.

FINDINGS

The study of tracking and ability grouping in Virginia' s
secondary schools revealed that black students and low
socioeconomic status students were unable to achieve the level of
preparation necessary to attempt the challenging advanced academic
courses. Opportunities to enroll in the advanced academic courses
were limited. All students need access to the prerequisite
courses and/or the advanced academic mathematics and science
courses. The limited number of offerings in advanced academic
courses, particularly in rural divisions of the state,
specifically reduces the possibility of a larger number of
students acquiring the skills and abilities taught in those
courses. According to the findings of this study, tracking
and ability grouping appears to have a negative influence on
access and achievement for black students and low socioeconomic
status students. Consensus indicates that these two groups overlap
to a large extent. This compounds the adverse effect for these
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students.

RECOMMENDATIONS

On the basis of the findings of this study, the following
recommendations are presented.

The Department of Education should determine the extent of
the need of those local education agencies which do not
offer a varied selection of academic and advanced academic
mathematics and science course offerings and provide the
assistance necessary to make the appropriate adjustments to
their current course offerings. Assistance could take a
variety of forms such as the electronic classroom,
financial subsidies, and consortium arrangements with
neighboring local education agencies and area institutions
of higher, learning.

• It is recommended that the Department of Education increase
opportunities for the enrollment of black and low
socioeconomic students in science and mathematics courses
through an investigation of tracking and ability grouping
practices in elementary and middle schools. These practices
may be a strong contributor to the lack of st udent
preparedness for academic and advanced academic mathematics
and science courses in high school.

• The Department of Education should establish a team to
examine the current methods of assigning students to
academic and advanced academic mathematics and science
courses. The DOE should also establish strategies for the
consistent assignment of students to the most challenging
courses they can handle. The team should include
Department of Education personnel, school administrators,
guidance counselors, teachers, and parents. These
strategies should be imparted to the local educat ion
agencies through a variety of methods such as teacher
training, staff development, and in-service workshops.
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INTRODUCTION

The purpose of this report was to determine the status of
tracking and ability grouping as practiced in the public secondary
schools of Virginia and to assess the impact of those practices on
female, minority, and low socioeconomic status students.
Furthermore,. the study team sought to identify incentives which
would encourage students to participate in higher level
mathematics and science courses and to develop strategies and
initiatives to increase students' achievement.

The Report of the Governor's Commission on Educational
Opportunity for All Virginians (1991, p. 48) found that, in a
sample of 26 Virginia public schqol divisions surveyed, 54 percent
tracked middle school students and 95 percent tracked high school
students. In addition, the Commission report noted that "while
some studies indicated that separate instruction for high­
achieving students results in enhanced learning for those
students, there is strong evidence that ability grouping retards
academic progress and lowers the self-esteem of low- and middle­
ability students because it:

• places children in a caste system, often as early
as kindergarten;

• can create low expectations for those children in
the lower tracks; and

• can result in unintentional segregation and
stereotyping of students."

The report called for further study of tracking and ability
grouping as practiced in Virginia public schools.

As directed by House Joint Resolution No. 358, the State
Board of Education was charged with developing responses to the
following questions related to minority, female and low
socioeconomic status students: What mathematics and science
courses are offered in Virginia? How are those courses
distributed throughout the state? What are the qualifications of
instructors assigned to teach those courses? What impact does
tracking and ability grouping have on student enrollment and
achievement? Finally, how can the enrollment of minority, female,
and low socioeconomic status students in mathematics and science
be increased through the development' of incentives, initiatives,
and strategies?

PROCEDURES

The Standards for Accrediting Public SchOQls in Virginia
were carefully studied as an indication of the will and intentions
of the State Board of Education and the General Assembly. The
study team was guided by the philosophy and direction of the
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Standard's section on Instructional Program (1988, p . 7, 9).
Standard C-3 states in part:

3. Each secondary school shall offer options for students
to pursue a program of studies in several academic and
vocational areas. These options shall include the
following:

a. Vocational education choices that prepare the
student with a marketable skill in one of
three or more occupational areas;

b. Academic choices that prepare the student for
technical or professional programs of higher
education;

c. Liberal arts choices that prepare the student
for college-level studies in the arts' and
sciences;

d. Access to at least two Advanced Placement
courses or two. college-level courses for
credit ....

9. Each middle and secondary school shall provide for the
early identification and enrollment of students in a·
college preparation program with a range of educational
and academic experiences in and outside the classroom,
including an emphasis on experiences that will motivate
disadvantaged and minority students to attend college.

10. Each school shall have a program designed to improve the
academic achievement and aspirations of culturally
disadvantaged students.

The study team sought to determine if the practice of tracking and
ability grouping could negatively influence a school's ability to
implement fully the letter and spirit of the standard.

The study team adopted the following approach to explore the
current practice of tracking and ability grouping in Virginia.
First, the current literature on the subject was reviewed.
Second, a Student Enrollment Survey was developed and sent to the
530 guidance directors in the middle, high, and combined public
schools in the Commonwealth. Third, the following Department of
Education data were collected and analyzed:

• 1990-91 Teacher Daily Assignment Reports
• Virginia School Division Report of Student Eligibility

for Free/Reduced Lunch
• Student En~ollment Survey Form
• 1990-91 Program of Studies by Course Code Report
• 1990 Report of Virginia graduates and type of diploma

earned/awarded
• 1990-91 Teacher Certification Report in Virginia
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Some of the data utilized for this report were collected at the
school level and some were collected at the division level.
Fourth, other sources of data were also examined:

• 1990 National Assessment of Educational Progress Trial
State Assessment Test - Mathematics, grade 8 Results
for Virginia and the Nation

• ~esponses from organizations and Agencies in Virginia

LIMITATIONS

The scope of this study was limited to tracking and ability
grouping in Virginia's public secondary schools and focused on
mathematics and science programs in grades 9-12 and Algebra I in
grade 8. For the"purposes of this study, information on minority
students was limited solely to black students because of the
amount of information available on a number of issues related to
black students. Course enrollment and distribution data were
collected at the division level on the Student Enrollment Survey
developed by the study team. Because of the limited time frame
for the completion of this study, primary use was made of data
already collected but of use within this study. The study team
was unable to make extensive interpretations or establish all of
the necessary controls.

DEFINITION OF TERMS

Several definitions or descriptions are necessary to provide
an understanding of the terms discussed within this study.
Although tracking and ability grouping have distinguishing
characteristics, for the purposes of this study, the terms were
used interchangeably.

• Tracking and Ability Grouping: Grouping of students
homogeneously by ability determined by performance on
tests, previous school performance, and/or perceptions
of teachers.

• Course Type: Courses which are approved by the
Standards for Accrediting Public Schools in Virginia for
grades 9-12, for example, Applied Earth Science,
Astronomy, and Chemistry I ..

• Course Levels: Three course levels are referred to in
this study: Applied/General, Academic, and Advanced
Academic.

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

• Socioeconomic St.atus: (For the purposes of this
study) I the percent of students approved within each
school division for participation in the free and
reduced lunch program.
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REVIEW 01" LITERATURE ON TRACKING AND ABILITY GROUPING

Tracking and ability grouping are terms often used
interchangeably to describe the clustering of students based on an
identified attribute. These terms, however, can be
differentiated. Specifically, ability grouping may be defined as
"the selectipn or classification of students for school, classes,
or other educational programs based on differences in ability or
achievement" (Thesaurus of ERIC descriptors, 1990). Slavin (1990)
defines ability grouping as any school or classroom organizational
plan that intends to reduce the heterogeneity of instructional
groups. In contrast, tracking or a 'track system' is "a system
whereby students of the same chronological age or grade level are
assigned to different classes, programs or schools on the'basis of
perceived ability~ achievement level, career/vocational choice,
etc." (Thesaurus of ERIC descriptors, 1990). While ability
grouping can occur in isolation, if tracking occurs, the students
are automatically assigned by ability group.

According to the literature, the most prevalent type of
tracking and ability grouping is referred to as tracked
homogeneous grouping or between-class ability grouping. Students
with similar ability are assigned to classes or tracks, which as a
result of the grouping assignments, do not represent the full
range of student ab i.Ld.t Le s . In high school, for example,
different courses within a subject area are offered within tracks
at a given grade. In mathematics for example, a Geometry class
would contain only accelerated ninth graders, while other ninth
graders in an academic track might take Algebra I. Ninth graders
perceived to have the lowest ability level might be grouped into
General Mathematics 9. The Geometry, Algebra I, and General
Mathematics 9 classes would each have a distinct curricular
composition which sets it and the students apart from the other
two classes and groups of students.

Characteristics of tracked homogeneous grouping include:

• judgment of student ability based upon a general
achievement or ability measure (Slavin, 1988);

• classes or groups assigned with labels that reflect the
expectations for the students in each group (Slavin, 1988);

• class labels which influence the performance level and self­
esteem of the students (Slavin, 1988);

• hierarchically designed classes which are not considered
equally valuable (Oakes, 1985); and

• student experiences which vary based on the expectations,
classroom climate, and instructional methodology of the
ability group (Slavin, 1988).
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Researchers documented that during the whole of the
educational experience, tracking affected both what students
learned and in what future programs they were eligible and/or
qualified to participate. Students in a General Mathematics 9
course, for example, may find it difficult to switch tracks in
future years as lower level courses often do not teach the
prerequisite concepts and skills essential for successful
achievement in advanced academic programs. Oakes (1990, p. 6-7)
indicated that students in different tracks had "access to very
different types of knowledge - those in the high-track classes are
more likely to study rich and meaningful topics and skills, while
those in low-track classes get low-level curriculum dominated by
exercises, workbooks, and commercially produced basic-skills
kits."

Researchers assessed the quality of instruction between
different course levels and found that low ability grouped classes
receive instruction that is significantly lower in quality than
classes of students in high ability groups. Several factors
influenced the quality of instruction in low ability grouped
classes. These factors included:

• the lower level of expectations for the low ability
students (George, 1988);

• the qualifications of the teacher in terms of
effectiveness, certification to teach the course,
and ability to manage students (George, 1988);

• the amount of material taught in a low ability
grouped class (Oakes, 1985); and

• the amount of time low ability grouped students are
engaged in learning compared to the amount of time
they are off task (Evertson, 1982).

Oakes' research also indicated that instructional time was used
differently in low ability classes than in high ability classes.
Teachers in low ability classes spent more time on discipline,
routine activities, and socializing. In high ability classes,
however, students were provided a variety of learning activities
and expected to complete greater amounts of homework than students
in low ability classes.

The literature shows that researchers who have documented the
effects of tracking and ability grouping on student achievement
concur in their assessment that tracking and ability grouping
benefits high ability students significantly more than it benefits
average or low ability students. In her study of 700 schools,
Oakes (1990, p. 6) found that tracking "does not work well for
students in the low- and middle- ability groups who experience
clear and consistent learning disadvantages." Allan (1991)
indicated, however, that when students of high ability were
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tracked over a period of several years, they experienced increased
achievement. Gamoran and Berends (1987) found these results
particularly true in mathematics, where students in high tracks
achieved significantly more than students in low tracks. The
research on the effects of tracking compared the achievement gains
made by students between tracks - the high ability groups compared
to the low ability groups. In between-class ability grouping
where s t uderrt s have been compared between tracks, researchers
found that after "controlling for ability level, socioeconomic
status, and other control variables, being in the top track
accelerates achievement and being in the low track significantly
reduces achievement" (Slavin, 1990, p. 474).

Kulik and Kulik (1982) used a meta-analysis technique on 52
studies of between-class ability grouping in secondary schools to
determine the benefits of tracking and ability grouping. The
results of their analysis indicated that the benefits of
comprehensive grouping/tracking were very small. When they
analyzed the benefits of programs for talented or gifted students,
however, they found that the achievement benefits 'were positive
but moderate in size.

A different result was noted in the effect of tracking and
ability grouping on self-esteem: high ability students did not
reflect the same improvement in their self-esteem as did lower
ability students. Kulik (1985) synthesized the research of 85
studies on ability grouping with respect to achievement and self­
esteem: 40 studies at the elementary level and 45 studies at the
secondary level. Her findings indicated that ability grouping may
improve the self-esteem of the low ability students but that it
has little effect on the self-esteem of average students. In an
analysis of research on grouping and the gifted, Allan (1991, p.
65) found that in the general population, the effects of grouping
on self-esteem are difficult to ascertain. For low ability
students, there were "small but positive" effects of grouping on
self-esteem. For average and high ability children, however, there
were "slightly negative" effects on self-esteem as a result of
grouping.

Researchers determined that the effects of tracking and
ability grouping on race and ethnicity appear to be more
pernicious than originally thought. Slavin wrote that "tracking
is a principal source of social inequality in society and that it
causes or greatly magnifies differences along the line of class
and ethnicity" (1990, p. 474). As a result of Oakes' extensive
research on tracking and ability grouping, she also reported that
tracking is segregative. She stated that it was well established
that tracking separated students by race and social class.
African-American and Hispanic students were disproportionately
assigned to low-ability classes and to non-college preparatory
high school programs, as were students from low-income families
(Oakes, 1990, p . 6) .
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The general consensus of researchers was that, regardless of
the type of tracking and ability grouping used in either the
elementary or secondary grades, the grouping of students resulted
in differentiated learning opportunities. Teachers were shown to
have different expectations for their low ability students and
therefore adjusted their teaching strategies. The quality of
instruction offered to low ability students was also called into
question. Student self-esteem improved for low ability students
but remained the same for average students. High ability students
benefited significantly more from tracking and ability grouping
than average or low ability students.
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FINDINGS: BACXGROUND ON TRACKING AND ABILITY GROUPING IN
VIRGINIA'S SCHOOLS

The National Assessment of Educational Progress (NAEP)
(1990) indicated that there was a distinct correlation between a
student's exposure to a subject and the level of achievement in
that subject. A variety of factors affect this exposure
including: (a) the extent and kinds of courses offered in the
program; (b) the content and rigor of the courses; (c) the
prerequisites for various courses; and (d) the extent to which
students take advantage of the available course opportunities.
Tracking and ability grouping significantly affect these four
factors. For example, Oakes (1990) reported that' lower
socioeconomic s t at.us schools and predominantly black schools
grouped students in average and low ability courses. Mathematics
and Science course offerings in those schools were minimal as
students did not receive the preparation nor did they enroll in
the prerequisite courses for advanced academic coursework.
Conversely, Oakes (1990) reported that higher socioeconomic status
schools tended to offer only courses for average, above-average,
and high-ability students. Many students in these schools were
able to complete the prerequisites that enabled them to
participate in advanced academic mathematics and science courses
because the courses were available, they had been prepared for the
programs, and did take advantage of the offerings.

DESCRIPTION OF COURSE LEVELS

This section of the report addresses
mathematics. and science courses offered by
schools. The distribution of offerings
Commonwealth is presented.

the levels of
Virginia public
throughout the

Three basic levels of mathematics and science courses are
offered in the secondary schools: applied/general, academic, and
advanced academic. These levels are differentiated on the basis
of content. The differentiation results in a continuum of
offerings with varying complexity in the presentation of the
material. Applied/general courses are designed for students
perceived to be of lower ability. General information is stressed
for these students who are not prepared for higher level courses.
These courses earn credit toward the standard twenty-one credit
diploma only. Students who successfully complete any of these
courses have the option of discontinuing their mathematics and
science study after completing the minimum requirements,
continuing to enroll in applied/general courses, or enroll in
academic mathematics and science courses. The content of
applied/general courses, however, does not meet the prerequisites
for academic and advanced academic courses.
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The sequence of applied/general mathematics courses includes
General Mathematics, Basic Algebra, Informal Geometry, Algebra I
parts I and II, and Consumer Mathematics. Students who begin
their mathematics sequence by successfully completing
applied/general courses have the opportunity to move to the
academic track by pursuing the beginning course of the academic
sequence. The sequence of applied/general courses for science
includes Applied Earth Science, Applied Biology, Applied Physical
Science, Consumer Chemistry, and Applied Physics. Students who
begin their sequence of courses with applied/general courses such
as Applied Earth Science in Applied Biology will find it necessary
to take the academic course in the same topic in order to move
from the applied/general track to the academic track.

Most students, once they have entered the applied/general
track, do not switch to the academic track. Although
applied/general courses in the ,last two years of secondary school
that relate to student experience or vocational Lnt.e r es t s are
valuable, General Mathematics taken in the first year of high
school tends to place students in a track from which there is
little, if any, opportunity to exit.

The academic course is designed for the average student. The
complexity of the course content is further increased at the
advanced academic level for students perceived to have high
ability. These courses apply toward credit for both the standard
and the advanced studies diploma.

Advanced academic mathematics and science courses are
provided for students who progress through a developmental
sequence of courses beginning with the academic course(s) in the
specific topic. As an example, students who desire to pursue
Advanced Placement Biology or Biology II will complete academic
Biology 1 as the beginning course in the sequence. Since academic
courses are prerequisites to advanced academic courses, a student
who only completes applied/geperal science courses will not have
completed the prerequisites for advanced academic courses in
science.

A critical course for some high school students is Calculus,
often described as a "gatekeeper" course, since it is a
prerequisite for entry into most mathematics, science, and
technology-related majors in college. Students who do not have
calculus in" high school must begin college by taking remedial
calculus classes, thus making it difficult to obtain a mathematics
or science-related baccalaureate degree in four years. In order
to take Calculus in the senior year of high school, a student must
progress through the necessary academic and advanced academic
mathematics courses (Algebra I, Geometry, and Algebra
II/Trigonometry, in addition to an advanced course in Mathematical
Analysis (e.g., Analytic Geometry and Elementary Functions» and
must have taken Algebra I in the eighth grade.
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In addition to the Calculus course, Algebra I and Geometry
are also referred to as gatekeeper courses. Students who take
these two courses in eighth and ninth grades will be able to
enroll in the necessary courses to prepare for twelfth grade
Calculus. Students who complete applied/general mathematics
courses such as General Mathematics and Basic Algebra will not
have completed the prerequisite courses for enrollment in advanced
academic mathematics courses.

COURSE OFFERINGS

Information on course offerings in Virginia public secondary
schools was derived from the Student Enrollment Survey Form in
mathematics and science courses. Data for course offerings were
based on evidence ·of enrolled students. There may be schools that
offered a particular course, but had no students who enrolled in
the course. For purposes of this study, a course was considered
an offering~ if there was a record of enrolled students.

Another issue which may influence the use of tracking and
ability grouping is the multiple diploma system which includes an
advanced studies diploma, a standard diploma, and a certificate.
An advanced studies diploma is offered for students who pursue the
most rigorous course of studies, requiring a minimum of three
mathematics and three science courses from the academic and
advanced academic course listings, and a total of 23 course
credits. The course of studies leading to the standard diploma
may include applied/general level courses, requires a total of
five science and mathematics courses, and a total of 21 course
credits. Certificates are offered for special circumstances and
have no specific requirements.

Receipt of an advanced studies diploma is predicated upon
taking the required mathematics and science courses from the
academic and advanced academic course list. Opportunities to
begin taking the appropriate prerequisites begin in the eighth
grade with the introductory courses. Students in the nine school
divisions with no enrollment in advanced academic mathematics
courses would have a more difficult time fulfilling the
requirements for an advanced studies diploma. The distinctions
between the standard and the advanced studies diploma are
noteworthy because the course requirements for these diplomas may
contribute to the continuance of tracking in Virginia secondary
schools.

Data from the Department of Education Report, Program of
Studies by course code, were analyzed to determine the
distribution of course offerings, as reflected by student
enrollment in courses for the 1990-91 school year. The findings
are presented as follows:
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• In the area of advanced academic mathematics
courses, of the 131 reporting school divisions, 23
divisions offered four or more courses; 42
divisions offered three courses; 32 divisions
offered only one course; and eight divisions did
not offer any advanced academic mathematics
courses.

• The state average per school division
number of advanced academic mathematics
offered was two courses.

for the
courses

• For academic mathematics course offerings, of the
131 school divisions reporting, 49 divisions
offered seven or more courses; 47 divisions offered
five courses; and 20 divisions offered four or
fewer courses.

• The state average per school division for the
number of academic mathematics courses offered was
six courses.

• For advanced academic science courses offered, of
the 131 school divisions, 35 divisions offered
three or more courses; 69 divisions offered two
courses; 34 divisions offered one course; and 25
divisions did not offer any advanced academic
science courses.

• The state average per school division for the
number of advanced academic science courses offered
was two courses.

• For academic science courses offered, of the 131
school divisions, 125 divisions offered four
courses and six divisions offered three courses.

• The state
number of
courses.

average per school
academic science

division for
courses was

the
four

The profile of course distribution in mathematics and science
in Virginia reveals that there is a variation in the number of
course offerings. It is important to.note that eight divisions
did not offer an advanced academic mathematics course and 25
divisions did not offer an advanced academic science course.

The data also reveal that most Virginia schools offer a
continuum of applied/general, academic, and advanced academic
courses in their educational program. The data show no student
enrollment, however, in any applied/general and advanced academic
courses for a small number of Virginia schools.
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Mathematics

All Virginia schools must offer General Mathematics, Algebra
I, and two courses above Algebra I to meet accreditation
requirements. (See Appendix B for a complete listing of the
applied/general, academic, and advanced academic mathematics
course offerings.) Currently, there are 23 different
applied/general, academic, and advanced academic mathematics
courses offered in schools throughout the Commonwealth.

• Applied/General Mathematics

All school divisions offer
applied/general mathematics courses.

• Academic Mathematics

All Virginia school divisions offer
academic mathematics courses.

• Advanced Academic Mathematics

One hundred twenty-three (of 131) school
divisions reported enrollment of at least one
advanced academic mathematics course. Thirty­
three school divisions have students enrolled
in either AP Calculus or Geometry by means of
the electronic classroom.

Science

Virginia schools must· offer three of the following four
courses to meet the Standards for Accreditiog Public Schools in
Virginia (C-3). Currently, there are 18 different
applied/general, academic, and advanced academic science courses
offered throughout the Commonwealth. (See Appendix B for complete
a listing of applied/general, academic, and advanced academic
science course offerings.)

• Applied/General Science

Thirty-six of 131 school divisions have no
enrollment in applied/general science courses.

• Academic Science

All Virginia public schools offer academic
science classes.
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• Advanced Academic Science

One hundred and six (or 81% of) school
divisions in the Commonwealth reported
enrollment of at least one advanced academic
science course during the 1990-91 school year.

DEMOGRAPHIC DISTRIBUTION

Divisions were divided into three groups according to
population density for evaluation of the demographic distribution
of advanced academic courses in the following manner.

Table 1:

Division Population Density

Population Density
(Person/square mile)

1-100
101-999
1000 and over

Division Category

Rural
Suburban
Urban

Of the nine school divisions reporting no enrollment in advanced
academic mathematics courses, all nine divisions were rural. Of
the twenty-five school divisions reporting no enrollment in
advanced academic science courses, twenty (80%) were rural, two
suburban, and three urban.

TEACHER QUALIFICATIONS

Mathematics

Ninety--eight percent of secondary. mathematics courses in
Virginia's secondary schools were taught by certified and endorsed
teachers. The highest percentage of unendorsed teachers were
assigned to applied/general mathematics courses (3%). Students in
applied/general mathematics courses were more likely to be
instructed by an unendorsed teacher (3% unendorsed) than students
in academic mathematics (2% unendorsed) or advanced academic
mathematics courses (0.6% unendorsed).
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Science

Ninety-three percent of all secondary science courses in
Virginia were taught by certified and endorsed teachers. The
highest percentage of unendorsed teachers were found in
applied/general science courses. Students in applied/general
science courses were more likely to be instructed by an unendorsed
teacher (11.3% unendorsed) than students in academic (6.9%
unendorsed) or advanced academic science courses (2.6%
unendorsed) .

Teacher certification and endorsement do not appear to be a
concern according to the findings of this study. The most notable
difference occurred among unendorsed teachers assigned-to teach
applied/general courses and those assigned to teach advanced
academic mathematics courses.
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FINDINGS: OPPORTUNITIES FOR ENROLLMENT
IN MATHEMATICS AND SCIENCE COURSES

This aspect of the study examined student enrollment in
advanced academic mathematics and science courses to determine the
extent of participation of black, female, and low socioeconomic
status students in these courses. The percentage of enrollment
of these selected groups in the three types of mathematics and
science courses (i. e., applied/general, academic, and advanced
academic) was compared to the mean percentage enrollment by
schools in eighth grade Algebra I and in grades 9-12 the sample of
grades 9-12.

BLACK AND FEMALE STUDENT ENROLLMENT IN EIGHTH GRADE ALGEBRA I

Students aspiring to take the most advanced mathematics
courses available in secondary schools should enroll in Al'gebra I
in eighth grade. Students who do not enroll in eighth grade
Algebra I will have little opportunity to take calculus in twelfth
grade.

The Student Enrollment Survey sample represented 32,083
eighth grade student s, of whom 8, 654 (20 %) were black. Black
eighth grade student enrollment in Algebra I was 3.0 percent of
the total eighth grade Algebra I enrollment, (Figure 1).

20
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Percentage 12
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Enrollment 8
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EighthGradeBlack
StudentEnrollment

BlackStudentAlgebraI
Enrollment

Figure 1: Comparison of the Percentage of 'Eighth Grade Black Student
Enrollment to the Percentage of Algebra I Black Student Enrollment.
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The percentage of female students enrolled in eighth grade
Algebra I (54 %) was slightly greater than the percentage of
female students enrolled in the total eighth grade sample (49%),
(Figure 2).
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Figure 2: Comparison of Eighth Grade Enrollment By Gender to Eighth Grade
Algebra I Enrollment By Gender.

MATHEMATICS COURSES

This section addresses the percentage of enrollment in the
three levels of mathematics courses as compared to the mean
percentage of enrollment in the sample of grades 9-12. In this
sample, white students represented an average of 74 percent of the
total student enrollment in grades 9-12. Figure 3 indicates that
of the students enrolled in academic mathematics courses 76
percent were white, and of those enrolled in advanced academic
mathematics courses, 79 percent were white.
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Figure 3: Comparison of Percentage of White Student Enrollment in
Mathematics Courses By Course Level to Percentage of White Students Enrolled
in Grades 9-12.
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These enrollment percentages in college preparatory courses
were greater than those of the represented population. Further,
of students enrolled in applied/general mathematics courses, 60
percent were white, 14 percentage points less than their
enrollment in grades 9-12. These data show that white students
were enrolled in academic and advanced academic mathematics
courses, the college preparatory courses, at or above the total
white student enrollment in grades 9-12.

As indicated in Figure 4, twenty-one percent of the students
enrolled in the school sample in grades 9-12 were black students.
Figure 4 shows that of students enrolled in academic mathematics
courses, 16 percent were black, and of students enrolled in
advanced academic mathematics courses, six percent were ,black.
The percentage of black students in these college preparatory
courses (academic and advanced academic) was lower than the
percentage of black students. in this· sample. Black students
constituted 35 percent of enrollment in applied/general
mathematics courses, a percentage that exceeds the percentage of
black students in grades 9-12. These data indicate that a higher
percentage of black students were enrolled in courses that are
often identified as non-college preparatory mathematics courses
(applied/general) than in courses identified as college
preparatory mathematics courses (academic and advanced academic) .
Enrollment in applied/general mathematics courses often limits a
student I s opportunity to study academic and advanced academic
mathematics. This situation occurs because the instruction of
mathematics is sequential in nature and the level of skills and
conceptual understanding taught in applied/general mathematics
courses often do not provide students with an adequate foundation
for academic courses.
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Figure 4: Comparison of Percentage of Black Student Enrollment in Mathematics
Courses By Course Level to Percentage of Black Students Enrolled in Grades 9­
12.
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SCIENCE COURSES

In this sample, white students represented an average of 74
percent of the student enrollment in grades 9-12. Figure 5
indicates that this same percentage (74%) of the white students
enrolled in academic science courses. Further, 80 percent of
students enrolled in advanced academic science courses were white,
a percentage' greater than white student enrollment in grades 9-12.
Of students enrolled in applied/general science courses, 69
percent were white, five percentage points less than the
percentage of white student enrollment in grades 9-12. These data
suggest that white students were enrolled in academic and advanced
academic science courses, the college preparatory courses, ·at or
above their percentage of enrollment in grades 9-12.
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Figure 5: Comparison of Percentage of White Student Enrollment in Science Courses By Course Level to
Percentage of White Students Enrolled in Grades 9-12.
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An average of 21 percent ·of the students enrolled in this
sample of grades 9-12 were black students. Figure 6 shows that 19
percent of the students enrolled in academic science courses were
black, and eight percent of those enrolled in advanced academic
science courses were black. Enrollment of black students in these
college preparatory courses (academic and advanced academic) was
lower than the percentage of black student enrollment in grades 9­
12. Black student enrollment in applied/general science courses
was 26 percent. This percentage exceeds the percentage of blacks
in grades 9-12. These data reveal that a higher percentage of
black students are enrolled in courses that are often identified
as non-college preparatory courses (applied/general) than in
courses identified as college preparatory courses (academic and
advanced academic). As applied/general courses do not sat~sfy the
prerequisite requirements for entrance into advanced academic
courses, the finding suggests that a disproportionate number of
black students (i.e., those enrolled in applied/general science
courses) often will not have opportunities to enroll in advanced
academic courses.
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Figure 6: Comparison of Percentage of Black Student Enrollment in Science
Courses by Course Level to Percentage of Black Students Enrolled in Grades 9­
12.

SUMMARY

Academic and advanced academic mathematics and science
courses are courses designed to prepare students for college.
White students were enrolled in academic and advanced academic
mathematics and science·courses at percentages equal to or greater
than the enrollment of whites in grades 9-12. On the other hand,
black students were enrolled in academic and advanced academic
science and mathematics courses a t : percentages less than the
enrollment of black students in grades 9-12. The implication of
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this finding is that black students are not enrolled in college
preparatory courses at percentages equal to the population
percentage of blacks.

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
applied/general mathematics and science courses at percentages
less than the enrollment in grades 9-12. However, black students
were enrolled in applied/general mathematics and science courses
at percentages greater than the enrollment of black students in
grades 9-12. The finding suggests that black students were
enrolled in courses that do not provide the preparation ,that is
essential to developing the prerequisite skills for enrollment in
advanced academic mathematics and science courses.

COMPARISON OF SOCIOECONOMIC STATUS OF STUDENTS AND ENROLLMENT IN
ADVANCED ACADEMIC MATHEMATICS AND SCIENCE COURSES

Advanced Academic Mathematics

The indicator of student socioeconomic status (SES) was the
percentage of students on free and reduced lunch. School divisions
were categorized into four groups (one forth per group of 131
school divisions in the state) based on the percentage of students
receiving free and reduced price lunch as follows:

Group I 3.0-19.0% of students on free and reduced lunch
Group II 19.1-27.5% of students on free and reduced lunch
Group III 27.6-37.0% of students on free and reduced lunch
Group IV 37.1-69.6% of students on free and reduced lunch

A measure of student achievement 'was derived by determining
mean state student enrollment in advanced academic courses. The
mean state enrollment in advanced academic mathematics courses was
six percent. Data were collected to determine the percentage of
school divisions in each group that did not enroll at least six
percent <state mean enrollment) of mathematics students in
advanced academic mathematics courses.
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Figure 7 indicates that 41 percent of school divisions (five
of 33) in Group I (3.0-19.0% free/reduced lunch) enrolled less
than six percent of mathematics students in advanced academic
mathematics courses; 64 percent (21 of the 33 school divisions)
in Group II (19.1-27.5% free/reduced lunch) had less than six
percent of mathematics students enrolled in these courses; 72
percent (24 of the 33 school divisions) in Group III (27.6-37.0%
free/reduced lunch) had less than six percent of mathematics
students enrolled in these courses; and 91 percent (29 of the 32
school divisions) in Group IV (37.1-69.6% free/reduced lunch) had·
less than six percent of mathematics students enrolled in these
courses.
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Figure 7: Comparison of Percentage of Students on Free and Reduced Lunch
Program by Groups with Percentage of Enrollment in Advanced Academic
Mathematics.

This analysis of the data reveals that student enrollment in
advanced academic mathematics courses yaries with respect to the
percentage of students on free and reduced lunch (indicator of
SES). School divisions with a high percentage of low SES students
had low enrollments in advanced academic courses. This finding
suggests that the enrollment of low SES students in advanced
academic mathematics courses was lower than that of high SES
students in the same courses.
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Advanced Academic Science

Twenty-five school divisions across the state reported no
enrollment in advanced academic science courses. Figure 8 shows
the distribution based on the four groups identified above. Nine
percent of school divisions (3 of the 33) in Group I, the group
with the lowest percentage of free and reduced lunch, reported no
enrollment in. advanced academic science courses; 15 percent (5 of
the 33 school divisions) in Group II reported no enrollment in
advanced academic science courses; 18 percent (6 of the 33 school
divisions) in Group III reported no enrollment in advanced
academic science courses ; and 34 percent (11 of the 32 divisions)
in Group IV, the group with the highest percentage of students on
free and reduced lunch, reported no enrollment in advanced
academic science courses.
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Figure 8: Comparison of Percentage of Students on Free and Reduced Lunch
Program by Groups with Percentage of Enrollment in Advanced Science.

SUMMARY

The data in Figures 7 and 8 suggest that a connection existed
between the enrollment of students in advanced academic
mathematics and science courses and the percentage of students
approved to receive free and reduced lunch. These data indicate
that the higher the percentage of students approved to receive
free and reduced lunch, the lower the percentage of students in
advanced academic mathematics and science courses. These
findings support the research literature which indicates that
socioeconomic status influences opportunities to enroll in
advanced academic mathematics and science courses.

Higher percentages of low SES students need enhanced preparation
to develop the prerequisite skills to qualify for enrollment in
advanced academic mathematics and science courses.
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COMPARISON OF MALE AND FEMALE . STUDENTS AND THEIR ENROLLMENT IN
MATHEMATICS AND SCIENCE COURSES

In the survey sample, males represented 50.4 percent and
females represented 49.6 percent of students enrolled in
mathematics and science courses in Virginia's secondary schools.
In Figures 9 and 10, the enrollment in mathematics courses by
level for males and females is presented. Male enrollment in
academic mathematics courses was 1.5 percentage points lower than
male enrollment in the sample, while female enrollment was 1.5
percentage points higher than the sample enrollment. In advanced
academic mathematics courses males were enrolled at 2.1
percentage points higher and females enrolled 2.2 percentage
points lower than the respective percentages of the sample. This
finding is consistent with results found in the research
literature on this topic. '
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Figure 9: Comparison of Percentage of Male Student Enrollment in Mathematics
Courses by Course Level to Percentage of Male Students Enrolled in all
Mathematics Courses.
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Figure 10: Comparison of Percentage of Female Student Enrollm.ent in
Mathematics Courses by Course Level to Percentage of Fem.ale Students Enrolled
in all Mathematics Courses.
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In Figures 11 and 12, the enrollment in science courses by level
for males and females is displayed. Male enrollment in academic
science courses was O. 6 of a percentage point lower than male
enrollment in the sample, while female enrollment was 0.6 of a
percentage point higher than the sample enrollment. In advanced
academic science courses males were enrolled at 3.4 percentage
points lower and females enrolled 3.4 percentage points higher
than the re$pective percentages of the sample. This finding is
contrary to reports of low female participation in advanced
academic science courses found in the literature.
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Figure 11: Comparison of Percentage of Male Student Enrollment in Science
Courses By Course Level to Percentage of Male Students Enrolled in all
Science Courses.
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Figure 12: Comparison of Percentage of Female Student Enrollment in Science
Courses by Course Level to Percentage of Female Students Enrolled in all
Science Courses.
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In the applied/general ·mathematics and science courses
referred to in Figures 9-12, a greater percentage of males was
enrolled than the representation of males in the total enrollment
in science and mathematics courses. On the other hand, females
were enrolled in applied/general mathematics and science courses
at a lower percentage than the representation enrollment of
females in these courses.

SUMMARY

Overall, the findings in this section of the study suggest
that females are enrolled in academic and advanced academic
mathematics and science at a level consistent with males. These
findings are contrary to findings typically reported in the
research literature.
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FINDINGS: INFLUENCE OF TRACKING AND ABILITY GROUPING
ON ACHIEVEMENT OF SELECTED GROUPS OF STUDENTS

IN MATHEMATICS AND SCIENCE COURSES

Research has revealed that lower track courses in
mathematics and science focus on memorization, simple skills and
facts, while. the higher track courses emphasize higher order
skills (critical thinking, reasoning, and problem solving) which
are transferable to further education and/or employment
opportunities. Oakes (1990) reported that, "instructional
grouping, which results in establishing a specific and rigid set
of courses based on perceived student ability, often leaves
students in lower ability groups unchallenged, unmotivated and
stigmatized by the grouping."

This section of the study examined the results of the
National Assessment of Educational Progress report (NAEP), ability
grouping, and student achievement. The extent of ability grouping
was represented by the distribution of students in the three
levels of science and mathematics courses: applied/general,
academic, and advanced academic. Student achievement in
mathematics and science was based upon eleventh grade mean school
division scores on the Tests of Achievement and Proficiency (TAP).

NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS

Entrance into advanced academic mathematics courses requires
that students meet established prerequisites usually by completing
a developmental sequence of courses. For students to enroll in
Calculus, for example they must complete Algebra I, Geometry,
Algebra II/Trigonometry, and an additional advanced academic
course in Mathematical Analysis. To complete these prerequisite
courses, students must begin the developmental sequence by taking
Algebra I in eighth grade.
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The 1990 National Assessment of Educational Progress: The
Trial State Assessment at Eighth Grade provided an evaluation of
eighth grade mathematics enrollment and proficiency scores by
ethnicity and by course for the Commonwealth of Virginia (Table
2). For the state as a whole, 46 percent of eighth grade students
were enrolled in eighth grade Mathematics, 35 percent in Pre­
Algebra, and 16 percent in Algebra. The overall proficiency score
for the Virginia sample was 264 on a scale of zero to 500. White
students comprised 68 percent of the sample drawn for the National
Assessment of Educational Progress. Forty-two percent of these
students were enrolled in eighth grade Mathematics, 36 percent in
Pre-Algebra, and 19 percent in Algebra. The proficiency Score of
white students enrolled in eighth grade Mathematics was 251, in
Pre-Algebra 277, and in Algebra 307.

Table 2:

1990 National Assessment of EducatioDa~ Progres·s
The Trial State Assessment at. Eighth Grade

Students Reports on the
Matbematics C~asses 2'bey Are ~aJcing

Percentage of Students Enrolled and
Average Mathematics Proficiency (0 - 500 scale)

1990 NAEP Trial
State Assessment

S1;a1;e To1;a1
% Enrollment
(264-Proficiency)

Rase/lthnigi1;y
68% Pcp.
White %Enr.

.. ~ _. - 'T""'.__ --t-o

Eighth Grade
Mathematics

46
244

42
251

57
228

PreAlgebra

35
271

36
277

32
252

Algebra

16
301

19
307

9

n=2661 rep=esenting 94% .Pop.

*The Sample Size is Insufficient to Per.mit a Reliable Estimate (Fewer than 62
Students)
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Black students comprised 23 percent of the sample drawn for
the National Assessment of Educational Progress. Fifty-seven
percent of these students were enrolled in eighth grade
Mathematics, 32 percent in Pre-Algebra, and nine percent in
Algebra. The proficiency score of black students enrolled in
eighth grade Mathematics was 228, in Pre-Algebra 252, and in
Algebra the data were insufficient to report.

Comparing the state mean enrollment by course and by
ethnicity reveals that the mean enrollment of white students in
Algebra (19%) was three percentage points higher than the state
sample mean enrollment (16%), while the mean enrollment of black
students (9%) was seven percentage points lower than the state
mean enrollment. The mean enrollment of whites in Pre-Algebra
(36%) was similar to the state mean enrollment (35%). Black
student mean enrollment in Pre-Algebra was three percentage points
lower than the state mean. In eighth grade Mathematics, the mean
enrollment of white students (42%) was three percentage points
higher than the state sample mean enrollment (46%), while the mean
enrollment for black students was 57 percent, 11 percentage points
above the state mean.

Comparing the state mean proficiency scores by course and by
ethnicity reveals that the mean proficiency of white 'students in
Algebra (307) was six points higher than the state sample mean
proficiency (301), while the mean proficiency of black students
could not be determined because of 'insufficient data. The mean
proficiency of whites in Pre~Algebra was six points higher than
the state mean proficiency (271). Black student mean proficiency
in Pre-Algebra was 19 points lower than the state mean. In eighth
grade Mathematics, the mean proficiency of white students (251)
was seven points higher than the state sample mean proficiency
(244), while the mean proficiency for black students (228) was 16
points below the state mean.
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In summary, white students comprised a larger percentage of
students taking Algebra in the eighth grade than the state mean
percentage of students taking Algebra and a smaller percentage of
students taking eighth grade Mathematics. On the other hand, black
students comprised a smaller percentage of students taking Algebra
in eighth grade than the state mean percentage of students taking
Algebra and a higher percentage of students taking eighth grade
Mathematics. Black 'students were a smaller percentage of the
enrollment in Algebra in eighth grade which begins the
developmental sequence leading to advanced academic mathematics
study.

TESTS OF ACHIEVEMENT AND PROFICIENCY

During March-April 1991, approximately 57,000 students in
grade 11 were given the Tests of Achievement and Proficiency
(TAP) • These tests, which comprise the Riverside Basic Skills

Assessment Program, were administered in the state testing
program. The test scores from the six subtests, one of which was
mathematics, provided information for the following purposes: (1)
to aid teachers and other school personnel to identify the general
academic needs of individual students and groups of students so
that instruction could be tailored to those needs; (2) to provide
a standard by which to measure the academic progress of students;
and (3) to provide a means of comparing the academic achievement
of individuals and groups of Virginia students with that of
students in the same grade across the nation. Each school
division received a percentile rank corresponding to the average
scores for students taking the tests in each school division in
Virginia on each subtest. The mean percentile rank for Virginia
students on the 1990-91 test of mathematics achievement was 58;
the national mean percentile rank for mathematics was 50.
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MATHEMATICS COURSES

The percentage of students enrolled in mathematics courses by
school division was compared to division mean test scores on the
mathematics subtest of TAP (Figure 13). Divisions with more than
23' percent of the students enrolled in applied/general mathematics
courses scored an average of eight points lower than the
divisions with 0-23 percent of their students enrolled in these
courses. These data suggest that the higher the percentage of
students enrolled in applied/general mathematics courses, the
lower the division mean mathematics scores. In Figure 13, the
school divisions were separated into two groups based upon
enrollment in applied/general mathematics courses above and below
23.0 percent. An enrollment of 23 percent was used to
differentiate the two sets of school divisions because it was the
point at which the mean school division TAP scores declined.
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Figure 13: Comparison of School Division Mean TAP Scores With Percentage of
Division Student Enrol~ent in Applied/General Mathematics Courses
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Figure 14 illustrates the percent of enrollment in advanced
academic mathematics courses in comparison to division mean
achievement in mathematics. School divisions enrolling 0-7
percent of students in advanced academic mathematics courses
scored an average of nine points below school divisions that
enrolled approximately 8-18 percent of their students in advanced
academic mathematics courses. These data suggest that the higher
the enrollment in advanced academic mathematics courses, the
higher the achievement in mathematics. In Figure 14, school
divisions were separated into two groups based upon enrollment in
advanced academic mathematics courses above and below seven
percent. The enrollment comparison of seven percent was used
=~~3use ~his score represented the point at which a difference in
~~e mean school division TAP scores declined.
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Figure 14: Comparison of School Division with Mean TAP Scores with
~~r=~~~age of'Division Student Enrollment in Advanced Academic Mathematics
Cou=-ses
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SCIENCE COURSES

The indicator of student achievement was the mean school
division scores on TAP. The percentage of students enrolled in
applied/general science courses by school division was compared to
division scores on the science subtest of TAP (Figure 1S). Thirty­
three school divisions, one-fourth of all school divisions, had
16.1 to 66.0 percent of students enrolled in applied/general
science courses. On the average, these school divisions scored
seven points lower than the other ninety-eight school divisions
that had 0.0-16 percent of students enrolled in applied/general
science courses. This difference suggests that the higher the
percentage of students enrolled in applied/general science courses
by division, the lo~er the divisiqn mean test scores. In Figure
15, the school divisions were separated into two groups based upon
enrollment in applied/general science courses above and below 16.0
percent. An enrollment of 16 percent was used to differentiate
the two sets of school divisions because it was the point at which
the mean school division TAP scores declined.
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Figure 15: Comparison of School Division Mean TAP Scores with Percentage of
Division Student Enrollment in Applied/General ~cience Courses
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In Figure 16, the percentage of enrollment in advanced
academic science courses by school division was compared to
division achievement. A 12-point difference in the mean division
scores was observed between those divisions with no enrollment in
advanced academic science courses and those having between 0.3-25
percent of their students enrolled in advanced academic science
courses. These data indicate that in science, school divisions
that enrolled students in advanced academic science courses
demonstrated higher science achievement than the school divisions
that had no enrollment in these courses. In Figure 16, the school
divisions were separated into two groups based upon enrollment in
advanced academic science courses between zero percent (no
enrollment) and greater than zero percent (some enrollment). The
enrollment comparison of zero percent and greater than zero
percent was used because this score represented the point at which
a difference in the mean school division TAP scores declined.
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Figure 16: Comparison of School "Division Mean TAP Scores with Percentage of
Division Student Enrol~ent in Advanced Academic Science Courses

SUMMARY

Based upon the TAP test results in mathematics and science,
school divisions with high percentages of students enrolled in
applied/general mathematics and science courses generally had
lower mean scores than divisions with low percentages of students
enrolled in these courses. Divisions that had low percentages of
students enrolled in advanced academic mathematics and science
courses generally had low mean scores on the mathematics and
science TAP subtests than divisions with high enrollment in these
courses. From these findings, it can be inferred that division
achievement in mathematics and science appears to be connected to
the percentage of students distribu.ted in the three levels of
mathematics and science courses.
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ETHNICITY

Table 3 indicates the number and percentage of types of
diplomas received by white students and black students; other
minorities are not shown. Within the population of graduates, 74
percent were white students and 21 percent were black students.
Among students receiving the advanced studies diploma, 80 percent
were white students and 13 percent: were black students. White
students received a higher percentage, and black students received
a lower percentage, of advanced studies diplomas as compared
respectively to the representative population of whites and
blacks.

Of students receiving standard diplomas 70 percent were white
students and 26 percent were black students. A lower percentage
of white students, than represented in the population, received
standard diplomas. Conversely, a higher percentage of black
students, than represented in the population, received standard
diplomas. These findings show that black students are not enrolled
in courses that enable them to earn the advanced studies diploma
in. proportion to the population of black student graduates.

Table 3

Diploma Type Received by Ethnicity

piploma 'l'ype Received by Ethnicity
Diploma

Type
Total White Black

Standard 36,505 70% 25,652 26% 9,489

Advanced 23,649 80% 18,941 13% 2,965

Note: Percentages will not total 100 percent because
other ethnic categories are not shown.
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GENDER

Table 4 describes the number and percentage of types of
diplomas received by males and females. Within the population of
graduates, 49 percent were males and 51 percent were females.
Among students receiving the advanced studies diploma, 43 percent
were males and 57 percent were females. Female students received
a higher percentage, and male students received a lower
percentage, of advanced studies diplomas as compared respectively
to the representative population of females and males. These data
show that more females are enrolling in high level (academic and
advanced academic) courses than their male counterparts. .

Table 4

Diploma Type Received by Gender

Diploma
Diploma Type Received by Gender

Type
MaleTotal Female

Standard 36,505 53% 19,374 47% 17,131
AC1vancea ~;j,049 ':l.jl{; 10,176 57% 13,465

Of standard diplomas awaz-ded 53 percent were received by
males and 47 percent by females. A lower percentage of female
students, than represented in the population, received standard
diplomas. Conversely, a higher percentage of male students, than
represented in the population, received standard diplomas. These
findings show that males are not enrolled in courses that enable
them to receive the advanced studies diploma in proportion to the
population of male student graduates.
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F:INDINGS : APPROACHES TO INCREASE ENROLLMENT OF BLACK AND
LOW SOCIOECONOMIC STATUS STODEN~S IN MATHEMATICS AND
SCIENCE

In the Standards for Accrediting Public Schools in
Virginia, 1988, standard C-IO states that "each school shall have a
program designed to improve the academic achievement and
aspirations of culturally disadvantaged students". This section
of the study focuses upon a discussion of incentives, strategies,
and initiatives which could contribute to an improvement in the
achievement and participation of blacks and low socioeconomic
status students in academic and advanced academic mathematics and
science courses. The incentives, strategies, and initiatives
which follow should assist school divisions in meeting the'spirit
and letter of the·standard. The sources of these data include:

• review of the literature and program
descriptions of successful programs;

• recommendations of guidance directors which
were included on the Student Enrollment Survey
Form; and,

• recommendations from organizations and
agencies which were invited to respond with
opinions and positions statements.

The study team reviewed the data and summarized aspects that were
pertinent to this section of the study.

INCENTIVES TO ENCOURAGE ENROLLMENT IN HIGHER LEVEL MATHEMATICS AND
SCIENCE COURSES

A review of the research~ literature and the findings on the
distribution of black and low socioeconomic status students from
this study suggest that special incentives should be considered to
increase the participation of black and low socioeconomic status
students in mathematics and science courses. The following
options exist and could be replicated as successful programs to
provide incentives for increasing the enrollment of black students
and low socioeconomic status students in higher level mathematics
and science courses.

• Special summer programs at colleges and universities for
secondary students serve as~ an intentive for improved
achievement in mathematics and science in the public
schools. The National Science Foundation, beginning in the
late 1950's, provided funds for the support of these types
of programs.
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• Special programs, such "as the Cooperating Hampton Roads
Organizations for Minorities in Engineering (CHROME) have
been effective in improving the achievement of minority
students in mathematics and science. The program offers
strategies to stimulate the motivation of students and to
develop interest in mathematics and science. The program
is sponsored by a consortium of school divisions, business
concerns, colleges and universities, and private citizens
in the Tidewater area of Virginia.

• Mentorship program~, job shadowing opportunities, and
internship programs, with monetary compensation in some
cases, have been found to increase interest in careers in
mathematics and science (Virginia Department of, Labor,
1991) .

• Scholarship programs for special summer mat hemat Lcs and
science programs for pre-college students have been
created. Two well-established programs have been held at
Hampton University and Virginia State University. These
two programs, which serve students in mathematics and
science, have been most accessible to black and low
socioeconomic status students in the geographic area of the
sponsoring institutions.

• Scholarship programs supported jointly by business/industry
and public agencies for black and low socioeconomic status
students are effective. Guidance directors who responded
to the question on the Student Enrollment Survey Form
recommended scholarships for these students as a means of
promoting interest in mathematics and science studies.

INITIATIVES AND STRATEGIES TO IMPROVE ACHIEVEMENT AND
PARTICIPATION OF BLACK AND LOW SOCIOECONOMIC STATUS STUDENTS

The findings of this study determined that blacks and low
socioeconomic status students appeared to be adversely affected by
tracking and ability grouping practices in the secondary schools.
The study t.eam was able to identify several initiatives and
strategies which could alleviate the negative effects of past
tracking and ability grouping practices and promote an increase in
the achievement and participation of black and low socioeconomic
status students. The "following initiatives and strategies are
offered for the improvement of the achievement and participation
of these groups.
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• Steps need to be taken to improve the qu a Li, ty of
mathematics and science education in the elementary and
middle schools of the Commonwealth. The development of the
Virginia Common Core of Learning will promote a substantial
change in curriculum. The effort to design a Common Core
of Learning should yield a relevant curriculum, which
should prepare students to compete in a global economy.
The Common Core of Learning will contribute to the
improved delivery of instruction and assist s t uderrt s in
developing critical thinking skills.

• The availability of summe r . programs and after school
programs for black and low socioeconomic status students
should be increased. These programs should emphasize
innovative, and challenging instructional strategies and
activities designed to improve the interest and achievement
of students· in mathematics and science. The National
Science Foundation Program could serve as a model.

• Teacher training should be improved to provide high quality
instructional services to black and low socioeconomic
status students. Special training modules should be
provided which address the educational needs of these
students. Teacher recruitment should be examined so that
appropriate role models are available for students.

• Programs should be developed for parents which prepare them
to assist their youngsters in making course selection
decisions and wise career choices. Information should be
provided for parents so that they are competent to assist
their youngsters.

• Alternative instructional approaches should be considered
which promote cooperative group experiences for youngsters
in the classroom setting. Teachers must be trained in the
effective use of these strategies.

• Summer, after school, and enrichment programs for black and
low socioeconomic status students should be developed and
offered. The use of local resources and facilities for
the support of these afterschool and enrichment programs
should be maximized.

• The implementation of a holistic framework, such as the V­
QUEST initiative should be supported. This National
Science Foundation program will provide for the improvement
of mathematics and science education in the elementary and
secondary schools of Virginia. Funding of this initiative
will support reform in student programs and teacher
preparation.
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FINDINGS:
SELECTBD

RESPONSES ON TRACKING AND ABILITY GROUPING FROM
ORGANIZATIONS AND AGENCIES IN VIRGINIA

Position statements regarding the issues on tracking and
ability grouping stated in House Joint Resolution No. 358 were
requested from thirty organizations (See Appendix) on May 1, 1991.
Organizations were provided with a copy of the resolution, and
responses were requested by June 1, 1991. Written responses were
received from eight organizations/agencies. One organization,
Virginia vocational Association, indicated that it had no position
on the issue.

Responses were received from the following agencies/organiz?tions:

Department of Labor and Industry
Virginia Community College System
State Council of Higher Education
Governor's Employment and Training Department
Association for Women in Science
Virginia Middle School Association
Virginia School Boards Association
Virginia Education Association

Pertinent comments from the responding agencies/organizations
were excerpted, and are presented as follows:

VIRGINIA SCHOOL BOARDS ASSOCIATION

"AII students should hav~ access to a program of quality education
which meets their individual needs. Inherent in this commitment
is our conviction that such a program must provide the basic
skills, together with instruction in those areas which offer
enrichment and enhance each individual's contribution as a member
of society." (VSBA Policies and Resolutions, Section 2)

liThe Virginia School Board Association believes that local school
boards, together with local administrators and teachers, are best
suited to evaluate student needs .. r then design instructional
programs which address the concerns raised by your study. Of
course, this should be done within the legal parameters related to
court prohibitions against tracking (Hobson v. Hansen, D.C.) and
our moral obligation to eliminate discrimination in any f o rm "
Bradford A. King, VSBA -(May 8, 1991).
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VIRGINIA EDUCATION ASSOCIATION

"Differences exist between desired outcomes and the methods of
achieving these outcomes. If there is a difference of principle
between the advocates and the critics of tracking, it relates to
the role and desirability of student diversity .... The strength of
our education system is in its diversity--diversity of students,
professionals, and learning environments."

"Neither tracking nor heterogenous groups a+e necessarily good or
bad. The effectiveness of grouping depends on the specific
situations and needs within a school. If ability grouping is to
be effective, it must have the following. characteristics:
flexibility, correction of specific learning difficulties, high
expectations for all students, accountability of the system, no
negative stereotyping. ,.

"Tracking does not begin after children arrive at school.
Children come to school with a readiness for learning based on
parental care, nutrition, health, etc. Effective intervention
must take place early. We must stop problems before they exist.
To do this would require concentrating our efforts and funding
such early education services as prenatal care, day-care,
latch-key programs, early intervention programs for children who
are disabled or at risk, and permanent shelters for homeless
children."

"Class size and diversity are related. From a classroom teacher's
perspective, when incompatible learning styles are added to a
classroom, the number of·· students in a classroom must be
decreased, or the ability to optimize academic performance for all
students will be sacrificed .... Newer research on the effects of
class· size indicates that numbers must be reduced to about fifteen
students to achieve high outcomes for all students in a diverse
classroom.-
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"There are preconditions to the elimination of tracking and
ability grouping. Attempts to eliminate tracking outside the
context of restructuring schools and without first addressing the
issues of class size, diversity, and funding are likely to end in
failure. The effective elimination of academic tracking requires
adequate preparation and resources. Federal and state mandates
without adequate resources for training and implementation have no
chance for success." "

"Any meaningful change must be made at the individual building
level."

"Teachers must be prepared to work in restructured schools and
with heterogenous populations. Teachers have found certain
activities to be helpful when working with heterogenous groups in
the same classroom. These include cooperative learning, peer
teaching, whole-class teaching, individualization of instruction,
team teaching, and t.he use of a theme approach or "integrated day"
instruction. Another category of effective flexible grouping
includes techniques that combine cooperative learning with
within-class skill grouping."

(Report of the NEA Executive Committee Subcommittee" on Academic
Tracking, June, 1990, supported by VEA) .

VIRGINIA MIDDLE SCHOOL ASSOCIATION

"Common tracking and rigid ability grouping do not accommodate the
diverse nature and characteristics of early adolesGents who attend
middle schools. Research has clearly demons t r at.ed that such
practices have either negative (pa r t LcuLazLy in the case of
minority and economically disadvantaged students), or at best (in
the case of virtually all other students), no impact on enhancing
student achievement and self-concept. We believe that middle
schools should implement flexible grouping practices which place
student needs above organizational and instructional convenience"
(Virginia Middle School Association, May 30, 1991).
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STATE COUNCIL OF HIGHER EDUCATION

.. [W] e agree with President Bush, the nation' s governors, the
National Education Association, and noted researchers that
tracking too often denies equal educational opportunities to those
students who have historically been excluded from full
participation in the educational system. The Council will support
Department of" Education efforts to eliminate tracking and other
forms of ability grouping" (Council of Higher Education, June 1,
1991) .

GOVERNOR'S EMPLOYMENT AND TRAINING DEPARTMENT

"Studies have shown that African. American and Hispanic students
are significantly overrepresented in the general and vocational
education tracks, and significantly under represented in the
academic program track [and] are over represented in the general
or vocational tracks. High representation in the vocational track
is a positive change only if the vocational track does indeed
provide worthwhile programs that lead to the acquisition of
worthwhile and marketable skills and entrance into meaningful
employment .... The separation negatively changes the way students
think about themselves, the teacher <authority figure), and the
way they think about each other. The ability of students to
function well in a more heterogenous environment is also impacted.
This has a considerable relationship to the student's ability to
later function successfully in the world of work .... Many young
people have not acquired the discipline to appear on the job
regularly, and have developed a distrust of supervisors in the
guise of teachers, police and other authority figures, so that
they are unable to accept supervision imposed by the labor market"
(Governor's Employment and Training Department, May 31, 1991).

ASSOCIATION FOR WOMEN IN SCIENCE

"[Association for Women in Science] supports classroom
environments which encourage young women of all race s to be
interested in science. We endorse the goal of scientific literacy
for everyone, regardless of perceived abilities or propensities.
Association for Women In Science emphasizes that no one--not the
student, nor the test or teacher -- qan predict which individual
will find within herself the interest and persistence to become a
scientist" (Association for Women in Science, 30 May, 1991).

"Factors which can help bring about an understanding of an
enthusiasm for science include (but are not limited to) the
following: small classes; teachers who thoroughly understand ....
science .... ; teachers who are experienced .... and can convey the
process of science as a way of knowing and not just as a
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collection of facts; opportunities for hands-on, investigative
activities; textbooks which are accurate, well-written, and
well-balanced" (Association for Women in Science, 30 May, 1991).

DEPARTMENT OF L~30R AND INDUSTRY APPRENTICESHIP DIVISION

"The Department of Labor and Industry Apprenticeship Division
endorses a comprehensive school-to-work initiative as a strategy
with the potential for increasing academic achievement; developing
the ability to think and make informed decisions; and providing an
effective means of developing technical skills proficiencies.
While these benefits would accrue to all students, female,
minority and low income students WQuld especially benefit,.because
they frequently are least well informed about the world of work
and work opportunities in technical fields ... " [detailed
discussion of this proposal followed] (Department of Labor and
Industry, June 4, 1991). .

"Successful school-to-work programs would require retraining of
teachers, counselors, and school administrators to provide
methods of teaching that will enable students to see the link
between what is taught in school and what is needed for current
and future success; enable administrators and counselors to
redirect emphasis from college to all forms of post high school
education and training; emphasize the merits and dignity of the
various kinds of education and training: and make less prevalent
elitist attitudes about attending college" (Department of Labor
and Industry, June 4, 1991).
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SUMMARY

The salient ideas taken of organizat ions which responded are
summarized below:

• All students should have access to a program of qual i ty
education which meets their needs;

• Neither tracking nor heterogepous grouping is good or bad,
the effectiveness of grouping depends on the specific
situations and needs within a school;

• Tracking and ability grouping does not accommodate the
diverse nature and characteristics of early adolescents who
attend middle schools.

• Minority students are overrepresented in general and
vocational education tracks and underrepresented in academic
program tracks;

• Women of all races should be encouraged to develop an
interest in science;

• The effective elimination of tracking requires adequate
preparation and resources; and

• Local school boards, administrators, and teachers are best
suited to evaluate student needs and design instructional
programs.
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SUMMARY

The purpose of this study was to collect, review and analyze
information on the status of tracking and ability grouping with
respect to mathematics and science course offerings. While House
Joint Resolution 358 requested information on pedagogical styles
of teaching instructional approaches and on the learning
environment in mathematics and science classes, the study team
focused on the main issue of tracking and ability grouping. The
study team recommends that those issues be addressed in a separate
study. In addition, the study team recommends that furthe~ study
be conducted to examine the issue of low motivation of minority
and low socioeconomic status students.

The following summary provides a description of the findings which
serve as a basis for recommendations.

1. The report of distribution of course offerings revealed
that some school divisions do not offer any advanced
academic mathematics and science courses. In the area of
academic mathematics and science courses, some divisions
offered seven or more while others offered as few as
three. This finding is indicative of a need for concern
about the availability of course offerings in some
school divisions. The Virginia Department of Education
should continue to investigate alternatives for the
support of additional course offerings in mathematics
and science for school divisions with few offerings.

2. The findings of this study, teacher qualifications for
instruction in mathematics and science were not
identifiable as an area of concern. However, because
some divisions did not offer advanced mathematics and
science courses, the lack of availability of qualified
teachers may be an issue. It is recommended that the
Department of Education survey school divisions to
determine if the lack of availability of qualified
teachers is a problem for those divisions that did not
offer advanced academic mathematics and science courses.
A plan of action should be developed based upon the
findings of the survey.

3. With respect to the issue of opportunity for enrollment
of female students, low socioeconomic status students,
and black students, the findings were as follows:
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• The enrollment of females in academic and advanced
academic mathematics and science courses revealed
no discernible pattern to indicate lack of
opportunity. Female students were enrolled in
academic and advanced science courses slightly
above their representative enrollment in the total
survey population.

• There are indications that student enrollment in
advanced academic mathematics courses varies with
respect to the percentage of students on free and
reduced lunch, an indication of low socioeconomic
status. School divisions with a high percentage of
low socioeconomlc status students had low
enrollments in advanced academic courses. This
finding has implication for low and socioeconomic
statusstudents enrollment in college. It is
suggestedthat further investigation be undertaken
to determine what influence tracking and ability
grouping may have on low socioeconomic stat us
students.

• Black students were enrolled in academic and
advanced academic science and mathematics courses
at percentages less than the representative
enrollment of black students in grades 9-12. These
findings reveal that black students were not
enrolled at representative percentages of the
population of blacks in courses that are college
preparatory. It is recommended that the Department
of Education conduct a study of tracking and
ability grouping in the elementary and middle
schools in the Commonwealth. This study should
examine patterns of grouping which have a negative
influence on the degree of preparedness of black
students for entry into academic and advanced
mathematics and science courses in high school.
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4. Based upon the TAP' test results in mathematics and
science, it was found that divisions with high
percentages of students enrolled in applied/general
mathematics and science courses generally had lower mean
scores than divisions with lower percentages of students
enrolled in these courses. Divisions that had low
percentages of students enrolled in advanced academic
mathematics and science courses generally had low mean
scores on the mathematics and science TAP subtests than
divisions with high enrollment in these courses. From
these findings, division achievement in mathematics and
science appears to be connected to the percentage of
students distributed in the three levels of mathematics
or science courses. The analysis of data on .s t uderrt
course enrollment by ethnic group and data on total
representation of the ethnic group in the 9-12
population reveals several findings. The representation
of white students in the academic or college preparatory
programs in mathematics and science exceeds the percent
of white students in the general population. However,
the representation of black students in the academic or
college preparatory programs in mathematics and science
was less than the percent of black students in the
general population. The marked difference in the
representation of black students in comparison to the
representation of white students provides evidence that
black students may be adversely affected by tracking and
ability grouping in Virginia public schools. This
finding has implications for black student enrollment in
college.

5. The examination of diplomas awarded by gender and
ethnicity produced, similar findings about the apparent
negative influence of tracking and ability grouping.
When the percentage of female students who received the
advanced studies diploma was compared to the percentage
of male students, it was found that the female students
exceeded the percentage of advanced studies diplomas
awarded to male students. In addition, female students
were awarded advanced studies diplomas at a level which
exceeded the repres errt a t Lon of female students in the
population. 1'here nas no evidence that female students
were rio t engaged in programs leading to the advanced
s~udies diploma or were negatively affected by tracking
and ability grouping.
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When the comparison was done for black and whi te
students, the results were markedly different. Of the
total number of advanced studies diplomas awarded during
1990 (23,649), 80 percent of the recipients were white
students and only 13 percent were black students. White
students composed 74 percent of the total student
population and black students composed 21 percent of the
total population. This finding supports other data
which show that black students may be adversely affected
by tracking and ability grouping practices which
interfere with the attainment of a comparable level of
achievement.

6. Special incentives and programs for black and low
socioeconomic status student populations are important
aspects of providing access to educational opportunity,
if these students are to be brought into the mainstream
of academic education. The incentives and strategies
identified within this section could alleviate the
negative effects of past tracking and ability grouping
practices and promote an increase in the achievement and
participation of the black and low socioeconomic status
students.

7. The salient ideas taken from the position statements of
the organizations which responded are stated as follows:

• all students should have access to a program of
quality education which meets their needs;

• neither tracking nor heterogenous grouping is good
or bad; the effectiveness of grouping depends on
the specific situations and needs within a school;

• tracking and ability grouping does not accommodate
the diverse nature and characteristics of early
adolescents who attend middle schools;

• minority students are overrepresented in general
and vocational education tracks and
underrepresented in aCademic program tracks;

• encourage women of all races to be interested in
science;

• the effective elimination of tracking requires
adequate preparation and resources;

• local school boards, administrators, and teachers
are best suited to evaluate student needs and
design instructional programs.
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GENERAL ASSEMBLY OF VIRGINIA-1991 SESSION
HOUSE JOINT RESOLUTION ,NO. 358
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are c=s;:'opo;,~onate!y represected among lew ac:'ie"li::g stucects, especially in tne tiel::5 of
science and matne::latics~' and

·~·::=:?,"==AS. steeles also tncicate mat tae naticc's ecozcmic ease aas aeccrne
increastcgly ceceacenr upon tecnnclogy. and that (ewe!" persons are ecrenag :~e ~c:e!::i!::

anc [:c~:'ojog:c::'l areas of stucy: and
-;"·~=::tE.~. wit~out sucstaanat increase in stucent academic acaieverrrect anc ::le

number cf yo~t~ e!~c:.:~g SUC:l courses of .stucy, tne nation will expertence grea: cif:ic:.:lt:,,·
in rnee~:::g society's scieztirlc and tecanotogicat neecs in the rurure: and

';...~=:.~=:..~. cccsiceracte concern has been expressec regar·:i;;g the use of t:-cC}:::-:g cr
perceived ability g::mping in [be public scaccls, ncnng taat suca prccecures ccavey iow
expectaacas of certain srucears an:: stifle mcnvancn, unjust.y la~e! stucents. ;l:-:":l::e
lea!"::.i=g ecvtrcnmects withcu: challenges. anc limit access to q!.:aHry le:::::i::g 0;:;;:::-~::~itie5
for taccsancs of S~UC!!::s who are peer, c:saC··;c.utage~, temzie, be!cr:g to a :-:-:i:lc ri r:.,~ g:-: ::~.
average or uncer-accievers, 0:- wOO have been ice~ti!i;= 2S at-risk and

-;.;=:=:~'::AS. it is ~e!ieved :h2.( tracx.cg and perceived aclliry g:-o:':;i~g of 5t~ce::~ :'::2.:.,:

have a sig::i!icz::t!:· negative e!fec: en tae ecucaucnal acaievemezr 0: s~~:::::s ~~C cr; ::lei:­
;::ait~c:;:::io~ i:: sc.ecce anc ~:~e::latics, pa::ic~lari;/ fer a nu::::e: of !e::1a!e. :::::1: ~::::f

a;:c ;iC~:- stucects i:: Vi:;;irlia: anc
~:iE~RZ.~.s. ru:-:~e: analysis is necessary to cetermine the precess and :~::=::: 0:

t:-acki=g aod percetved abHir:
'

~roup[~g of stucecrs in the p!.2b!ic scaccls of :~e

Ccm:=c::we?2th. and tae eitec: Of SUC:l procedures on suca stuceats' access to ecucancaal
oppc::-~::ijes, ::=d. en stuceat acaievemenc now. t~e!'e!ore. be it

R=:50r..v:n by the Ecuse of Delegates. -·t~e Senare co~c~:-:::1g. 7hat t!)e Bearc ct
Educa:i~4 is requested to stucy the. use of ::-acxi::g and percetvec ability g:-:n~;i::g at
srucects, and its e!tec: en srucent academic acaievement and L1e Ieaming envtrcnmect.
The 3c2.~t snail (i) determine the types ot science and mathematics courses o~!::ec ;y
public scaools anc examine the dis~:ibuticn ot seuo COi.:rse ot!eri~!2S t=:ot;zhout ehe
Commor:wea!th: (ii) deter::1ine the level ot the science ane mathematiCs classes o::e:-ec.
the lcc~l schoel diVisions whici'l offer ·suc~ courses. the cuaIificatio=s of the i!"..s~:-Ilc=c:s. E.:lC
the pe~2g~gic:ll st"ile and insL:"UC!iona! approach used in SllC~ courses: (iii) eval~ate c.1e
ettec: of ~-acking and pe!"ceiyed ability g:-oup,ing on srudenr achievement and the lear~ing

envi1":~oe!:t: (:V) consider t.~e oeed tor greater access to science anc !:'12!he:':':2rics cou:ses.
partict:1a:iy ltigher ievel scienr:e and mathematics courses. by female, minoriCy, and poo:'
srude=~: (V) deYc!cp incentives to e.'lcourage s~ch students to en:oIl in these classes: a::c
(vi) develop strategies and :nitiativ!S [0 inc:'e~e the 2C2.deoic a:~iever:1e~t. c:-it!c~!

think:ng 2::0 decisicn·making skills. and techni~l skill ~roficiencies of sucj sr1J.ce~~ to
better p:e~are tlle!:1 for work and higher educatio~.

7~e Board shaH e~.sure the participation of ~'e State Ccuncil of Hi2he!" ~ducaticr.. the
Virgi::~a CCn1C1unity CoUege System, the Virginia EduQCion .A.ssociation. -t.~e Virgjnia Scjccl
Boarc.s r..ssoc:arion. t!le State Chamber ot Commerce. the De:iarr::lent 0 f Labor a:1c
Indus~::·. the Gove:::or's Dep2~""nent ot ~mployrnent and Training: the Virginia C:'1apte: of
!,!le ~2.LjC~al &~.ssociation tOr the Advancement 0: Colored Peo~le in the c~u:se ot this stu:y.
J.he ,:)0':-:':: may confer with suct oCher interested groups aD' organizatic~ as it may deem
appro~~ate.

The Beard of Education sha1I complete its work in time to subr:liC its findings a~c
reco::l::1e~cations tc me Governor and to the 1992 Session of t.1e Ge::e:-al ra..55e::1:Jl·..· ir:
acc=:-=z.~:e ';;"iC~ rne orccecu:-es of the Divisio:: of Legis:~ti·..~ .~.~~or:1~:e~ S'.;s~e~ for ::..~e
processi~g of legis:~ti·;e ccc~men~. .
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SECONDARY MA~BEKA1'ICS AND SCIENCE COtJR.SE OFFERINGS

This appendix lists the mathematics and science cou~ses

offered in Virginia public secondary schools a~d ca~eqo=izes ~~em

by type.

Applied/General Courses. Applied/general courses are
traditionally designed with content and expectations
differentiated for students perceived to be of low ability, or
perceived to lack appropriate preparation for academic courses
Students who pursue these cou~ses ~re generally not expected to
attend college, but to ~ediately enter the work :orce upon
graduation. These courses give credit toward the standard
diploma.

Academic Courses. Academic science courses prepare
students for post-secondary education as well as job encry ~n some
technical fields. These courses give credit for both the
advanced studies and the standard diplomas.

Advanced Academic Courses. Advanced a cademd c ccuzs e s
are offered in Virginia secondary schools fo= s~udents wi~h

exceptional in~erest and/or aptitude for ma~~ematics and scier.ce
topics. These courses are offered either as Advanced Placemen~

programs, or locally selec~ed second level courses. These
courses are o:f=ered to st'J.dents who have completed prerequisite
academic courses and have met other prere~isi~es.

Secondary schools i~ Virginia are required by The Standa=ds
for Accrediting Schools to offer four academ~c scie~ce and
mathematics and science courses in their programs of study.
Courses may be selected from the lists of applied/general and
advanced academic categories for inclusion as well. The number
and type of applied/general and advanced academic courses selected
for inclusion in a secondary school's program of studies is a
local school division decision.

MATHEMATICS CQURSES

Applied/General

21
26
28
33
42

General Mathematics I
Applied Mathematics
Consumer Mathematics
Basic Alge:f)ra
Informal Geometry
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30
31
32
35
37
43
50
60
61
84

62
63
70
76
77
78
85
90

Academic.

Algebra I
Algebra I, Part I
Algebra I, Part II
Algebra II
Intermediate Algebra/Trigonometry
Geometry
Trigonometry
Advanced Algebra/Trigonometry
Advanced Mathematics
Computer Mathematics

Advanced Academic

Mathematics Analysis
Elementary Mathematics Functions .
Calculus
Analytical Geometry
Advanced Placement Calculus
Multivariant Calculus
Advanced Placement Compute= Science
Probability and Statistics

SCIENCE CQURSES

Course Reference No. * Applied/ General

25
35
43
45
55

210
310
4;1.0
510

240
250
260
320
340

Applied Earth Science
Applied Biology
Applied Physical Science
Consumer Chemistry
Applied Physics

Academic

Earth Science
Biology I
Chemistry I
Physics I

Advanced Academic

Geology
Oceanography
Astronomy
Biology II
Advanced Placement Biology
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420
440
520
540

Chemistry II
Advanced Placement Chemistry
Physics II
Advanced Placement Physics

*These course reference numbers were assigned for the convenience
of this study and as such should not be confused with Course Codes
assiqned by 'the Virginia Department of Education.
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DE?AATMENT OF :DUCATICN
P.c. BOX 6-0

RICHMOND ~~6-2060

June 4,"1991

TO: Directors of Guidance
MiddlelJuniorlInrennemare and Secondary Schools

FRO~t C:YPP;(warti__ w. Carr
Assistant Superintendent for Public Affairs and Human Resources

SUBJECT: Study of the use of Tracking and Perceived Ability Grouping

The Department of Education is conducting a survey, "Study of the Use of Tracking and
Perceived Ability Grouping of Students in Virginia Public Schools,It as required by
House Joint Resolution 358 of the 1991 Virginia General Assembly, This project involves
investigating the nature and use of tracking and perceived ability groupingin Virginia's public
schools, and establishing correlations between these practices and student academic performance
and participation in advanced level mathematics and science courses, The resolution specifically
requires emphasis on the achievement of minority, female, and low socio-economic starus
students,

We are soliciting your cooperation in collecting the data necessary to complete this research.
Please complete the accompanying survey7 including all the information applicable to your school
situation... The surveys may be copied and disseminated to teachers for inputif appropriate. Please
complete and return the surveys by June 25, 1991.

While we realize this comes at a very difficult time of the year, we find it necessary to solicit this
information in order to comply with the legislative mandate. If there are questions regarding this
effort, please contactTimothy W. Cotman, Associate Specialist, Science at 804/225-2070. Thank
you very much for your cooperation.
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DIRECrIONS:

STUDENTENROLLMENT SURVEY

Please provide 1990-91 emollmeDtiDformaIion appmpria!e to your school's
crganiz;nioD. *Specificuia1s far raciaJledmic cazgoriesate listed
below. Thank you.

1. Indicare the total numberof stUdents emolled, bygrade.

_ grade7 __ grade 10

__ grade8 __ gradell

gradc9 __ gradcl2

•

2- IndicaJeby racialIethnic C31Cgory, gender9 and grade, the total numberof smdenrsenrolled,

Am:rican Asian .
Indian American Black Hispanic While

MJF MJF MIF MIF MIF

Grade 7 ---1.- ---1._ ---l_ ----1._ -1_

Grade 8 ----J_ ----1- ---l_ -1_ -'--
Grade 9 ---1.- ---1- ---l_ --.1- ---'-
Grade 10 ---1.- ----l_ ---l._ ---l._ -'-
Grade 11 ---1.- ---1_ ---l_ --l._ -'--"
Grade 12 ---1.- ---.1_ ---l_ ---l._ -'.-

* SpecificalioDs for mciaJleduUc calega:Zs:
-AmericaD IDdiaas ancbvles Ala*am;)
-Asian& Asian American (mclgdes Pakismrris. 1DdiaDs .t Pacific Isl;rnckn)
-Black (mc:lades Jamaicans Bahamians and odJa' Caaibb:aDs ofAfricaDbat not

Hispmic ex'AJabiaD dermt)
-Hispanic (mc1udes JJl=SODS of Mexican, Puerto RicIn. Cemzal orSouth American or

0IbcrSpanish origin or cu.I%ure)
-While [mcJndes Arabian)
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3. Indicare the number of stUdents in the Class of 1991 who received the Advanced Studies
Diploma.

American Asian
Indian Am::rican Black: Hispanic While

MIF MIF MIF MIF MIF

---1_ -----1._ ----l._ -----1._ ---!-

4. Indicate, by raciaJlethnic calegory SlId gender,thetotal number of seventh grade students
enrolled in pzc-algebJa (or equivalentcoursespecHically designed to prepare smdents for
Algebra I in the eighth grade).

American
Indian

MIF

---l_

Asian
American Hispanic White

M/F' MIF

-1._ -1_

s. . Indicate, by raciaJletbnic category andgender, the total nmnbc::r of eighthgraders enrolled in
Algebra I during the~91 school~.

American Asian
lnttian Amr:rican Black While Hispanic

M/.F MJF , MIF MIF MF

-1_ ---l._ ---1._ -f._ ---1_

6. Indicaze., by raciaJlethnic category and gender, thetotalnumber of smdents who scored
1100or aboveon the Scholastic Aptitude test (SA'Ij.

American Asian
Indian Ame:rican Black Hispanic White

MIF MIF MIF MIF MIF

-1_ --1_ ---l_ ----.J_ ----.J_
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-3-

7. Are smdcms ability-grouped for thefonowing courses? Ifso, howmany levels
are available?

#ofLeyels

EarthScience

Biola.gy

Chemistry

Physics

Algebra!

Algebra II

Geometry

8. List incentives which would encourage female, ethnic minority andlow family income
smdenlS to enron in~ andmath pourses.

9. List snregies aDd initiatives which would inaease theacademic achievement and
critical thinking skills offemale, ethnic minority andlowincome studentssuch thatthey
arebenerpreparedfor work andhighereducation?

SurveyCompJeIed By SdJool Division
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DEPARTMENT OF EDUCATION
P.O. BOX 0-0

RICHMOND 23216-2060

May 8, 1991

Ms. Madeline I.. Wade,. President
Virginia Education Association
116 S.. ~..ini street
Ridllll:ni, Virginia 23219"'R

t:ear Ms.. wade:

~ Beard of Education is in t.~ precess of c:::::J:;)1~~'the~ cf tbe Use
of '.rracJd nq am Pe.."'"Ceived .I1:n.lity GraupiD; of Students in response to House Joint
Resolu-t-i.cn 358, passed by ~~ 1.991 General Assembly.. 'nJe project will
i.nves"'~gate lxrt:h the use of t:rac:kin;; am perceived ability e;:t"OlJPin; and its
effect. on r-Dm't academic ac::hievement ani the leamin; emM-rcnment.

we wish to ensure t.~t we have iJd.u:3ed t.."le q::dnicr.s of e:iucational
professionals, parents am l!JfF!ITlbp..rs of the bJsiness c:-mmmity in t.'1e c:zzpletion
of this study.. As sudl, we are sollcit::in:; the (% i!i!Eltls fran a n1"'her of
organizations am aqerx:ies. we specifica1 'y wculd like to invite t."Je ViJ:'ginia
Ern'cation Association to provide us with a p:siticn statement addressi.n; the
issues identified in the Resolutia'1:

the impact of t:rac:k:in:] or perce.ivei ability e;t'OJPin; en sttxJent
~...atia1S, sttxJent 3:'tivatia'l, SCJ:Jent lal::elinq, leamin;
envircrme'rt:s an:!. lecu:nirq ~ties;

the impact of trackin; or perceive::! ability graJpi.n; CD stu:Jents wmo
are poor, di..sadvantaqe1, female, bela:g to a miIxxrity group,~
or U1"XJer-achi.evers, or who have l::leen i.dentified as at risk;

the impac:t of trackin; or percei:~e:i ability grc:qdn; en amess to
scierx::e am mathematics c:::urses by female, miIxxrity a.rd poor
st:ude:l"r...s i

potential st::."ategies ~ initiatives to in::::'ease t.~ academic
adUevement, critical th.i.nld.n:1 am. decision-mk:in:1 skills am
tedm.i.cal skill proficiencies of feaale, minority ampcor stOOents.

(over)
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Ms. MadeJ ine wade
May 8, 1991
Page 2

In creer to meet the cbl..igat:i.a1S for reporti.n; cur f.i.nd.in;s to the GoYe%:n:%
ani the 1992 General AsSE"'bly, w will neecl1:o receive yaJr lXSitia1 statement
:by June a, 1.991.

'Ibank yaJ. for YtUr wi.lJ.ingness to provide us with the ~ledge am
experiences of t±le Virqinia E:hx:ati.a1 Associaticn. Please do not hesitate to
ccntact us if you have any quest:i.cns or «' 'iPIAILs~ this st::udy
(Dr. Pawer-Cluver 804/225-2818; Hr. caz:mi.dlae1, 804/225-2836).

Sincerely,

Lissa. Pcwer-Cluver, lb..D.
Principal, Policy am Pla.nninq

Barley carmi mael
lead, P.re-Adolescent services

/lpc
Enclosure: BJR 358
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List of Organizations and Agencies from Which
Positions Were Solicited

Virginia Organizations
Virginia Association of School Superintendents
Virginia Association of Independent Schools
Virginia Association of School Personnel Administrators
Virginia Association of Elementary School Principals
Virginia Association of Secondary School Principals
Virginia Association for Supervision and Curriculum Development'
Virginia Committee,' Southern Association -of Colleges and Schools
Yirginia Congress of Parents and Teachers
Virginia Consortium of Administrators for Education of the Gifted
Virginia Council for Private Education
Virginia Council for Mathematics Supervision
Virginia Council of Administrators of Special Education
Virginia Council of Teachers of Mathematics
Virginia Council on Vocational Education
Virginia Education Association
Virginia Middle School Association
Virginia School Boards Association
Virginia Vocational Association

Virginia Agencies
State Council of Higher Educatiqn for Virginia
Virginia Community College System
State Chamber of Commerce
Virginia State Conference of the NAACP
Governorls Employment and Training Department
Department of Labor and Industry

National Organizations
American Association for the Advancement of Science
Association for Women in Science
Btacks and Mathematics
Comprehensive Mathematics and Science Program
Minority Women in Science
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INTRODUCTION~OAPPENDIX F

Responses were. received from the following eight (of 29) professional
organizations and agencies contacted by the study team:

Governor's Employment and Training Department
Department of Labor and Industry
State Council of Higher Education for Virginia
Association for Women in Science
Virginia Middle School Association
Virginia School Boards Association
Virginia Education Association
Virginia Community College System
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JUI 1 ,is'

Area Code 804

367·9800

C01VIMO~wE.-\LTH of VIRGINI.~~
Governor's Employment & Training Department

The Commonweauh Building
4615 W Broad Street, 3rd Fir.

Richmond. VA 23230

May 31, 1991

James E. Price

Euaative Oirecor

MEMORANDUM

TO:

FROM:

SUBJECT:

Dr. Lissa Power-Cluver, Principal, Policy and Planning
Depart~ent of~ucation

;' ~~

James E. p:-ic~-:::"i 2....~
, )----. .Response to House Jo~nt Resolut~on 358

Attached is ~~e Governor's Employment and Training
Department's response to your request related to the study called
for by House Joint Resolution 358. This response is provided in
the context of the population served by the Job Training
Partnership Act.

If you have any questions, please call Gail Nottingham at
367-9827. Thank you for the opportunity to comment.

Attachment

JEP/qn

c: Charles K. Price
Gail Nottingham
Reading File

An Equal Opportunity Employer
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THE IMPACT OF TRACKING OR PERCEIVED ABILITY GROUPING
FROM AN EMPLOYMENT AND TRAINING PERSPECTIVE

AS IT RELATES TO THE ECONOMICALLY DISADVANTAGED

LABOR MARKET BACKGROUND

The process by which many people prepare for obtaininq their
first occupational experience is defined as the "Natural System."
Entry usually takes place after the individuals have qained
literacy, and possi~ly adait~onal.skills, sufficient to gain
admission into the labor market. Thereafter, the individuals qo
throuqh a process by which they define their occupation, achieve
additional learninq on-the-job, or throuqh further education, and
eventually advance on the job.

The key elements of the natural system are that skills are
acquired in an occupation for which there is a demand in the
labor market. Once hired, a period of performance occurs during
which time the employee's attendance, promptness, ability to
adjust to fellow workers, supervisors, and general performance in
a work situation is observed. Once entry credibility is
established, the opportunity for advancement is expected to
eventually follow. If no advancement is available, the employee
can find another job with better pay, or better working
conditions, or offering greater opportunity for advancement. The
experience obtained in the first job is transferable to a second
job.

The examination of the natural system has indicated that
there are many circumstances in which the natural system fai~s

particular tarqet groups. These groups include minorities and
women, particularly older women, and single heads of households.
In addition, most youth and most poor people have a
disproportionate share of problems in gaining access to the labor
market.

One of the major conditions that limits access to the labor
market for these groups is the inadequacy of their education and
training to meet employer demands. Additionally, many young
people have not acquired the discipline to appear on the job
regularly, and have developed a distrust of supervisors in the
quise of teachers, police, and other authority figures, so that
they are unable to accept supervision.imposed by the labor
market. Many know so little of the world beyond their immediate
neighborhood, and have so few models or mentors that they are
unable to obtain access to or understand enough to work within
the system.
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TRACKING AND ?ERCEIVED ABILITY GROUPING

Studies of t~acking and ability grouping have called
attention to ~heir ~otential harmful effects on low income and
racial and e~hnic s~udent sUbgroups, who ~e often
overrepresented among the low tracks and classes. At a =ecent
Congressional hearing, a representative of the General Accounting
Office testified tha~ " a disproportionate number of minority
students in our nation's public elementary and secondary schools
are in the lower-ability classes and special educa~ion. This has
led to conqressional concern about student ~eseqreqation

reSUlting from within-school discrimination."

~~rriculum tracking in American high schools ac~s a~ an
allocation mechanism that sorts s~udents into voca~ional,

academic, and general education programs. Vocational programs are
designed to develop specific occupational skills t..."lat lead to
direct entry in~o ~he labor marke~i academic programs are
designed to develop ~~e more advanced acad~ic skills and
knOWledge which are prerequisites for postsecondary schooling,
prior to labor force entry; general education programs lack the
specialized focus of either the vocational or college prep
curriculum, serving ~ainly as a holding pen prior to graduation
or dropping out.

T~ackinq may operate as a key mediating mechanism in the
link between education and adult career success. Recently,
corporate leaders and educators have focused increased at~ention

on the relationship between the ~ype and level of skill brought
by American high school graduates to the u.s. work=orce, and t.~e

content and quality of their courses and programs of study.
Students' "opportunities to learn" are directly related to their
course and track placements. Thus there is a growing concern
about the impact of tracking and educational stratizication
generally on the well being of our national economy.

Studies over a recent ten year period (~972-19a2) have shown
that African American and Hispanic students are significantly
overrepresented in the general and vocational education tracks,
and significantly underrepresented in the academic program track.
This creates a situa~ion where the majority of African American
and Hispanic students are in the general or vocational tracks.
High representation in the vocationa~ track is a positive change
only if the vocational track does indeed provide wor-~while

programs that lead to the acquisition of worthwhile and
marketable skills and entrance into meaningful employment.
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The best evidence from randomized and matched equivalent
studies strongly supports the positive achievement e:fec~s of t~e

use of within-class ability grouping in ma~~ and cer~ain

approaches to reading. In contrast, ~~ere is no support for the
practice of assigning students to self-contained classes
according to general ability or performance level, and ~~e=e are
enough good quality studies of ~~is prac~ice ~hat if there were
any ef=ec~, it. would surely have been detected. In par~icular,

there is good reason to avoid ability qrouped class assiqnmen~s,

which seem to have ~~e greatest potential for negative social
effects since they entirely separate students into different
streams.

C=itics of ability grouping have often noted the det=~ental

psychological effect of being placed in a low achieving class or
track. The separation neqatively changes the way students ~~ink

about themselves, ~~e teacher (authority figure), and the way
they think about each other. The ability of students to =unc~io~

well in a more heterogeneous environment is also impac~ed. ~his.

has a considerable relationship to the student's ability to la~e~

function successfully in the world of work.

Widely published statistics document patte=ns of
disproportionately low achievement and pa~icipation in science
and mat.~ematics by women, minorities, and the poor. These
patterns are generating increased concern as ~~e nation's
economic base shifts toward technology and t.~e traditional pool
from which scientific workers have been d=awn (i.e., young white
males) continues to shrink. Evidence »ends considerable suppor~

to the argument that the ability group or t=ack method provides
fewer opportunities for low-income, minori~y, and inner-ci~y

students to learn science and mathematics. They have considerably
less access to science and mathematics knOWledge at school, fewer
material resources, less-engaging learning activities int.~eir

classrooms, and less-qualified. teachers.

THE ARTIFICIAL SYSTEM

In addi~ion to the 3 million people who enter the labor
force via the "Natural System" each year, another .5 million
persons attempt to enter. Due to some critical problem, usually
on the "supply" side (inadequate education), these persons find
that ent--y impossible to achieve. Because of these problems, the
individual may remain, even in ten or twenty years later, still
subject to intermittent employment in the secondary labor marke~.

For these people, an alternative pro~edure for obtaining access
to the labor market has been developed. This alternative system
is called the "arti=icial" or "second chance" system.
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The function of the na-~ificial system" is to make t.~e

system work for those people and employers for whom the "natural
system" does not work some or all of the time. The poorer the
individual is, the younger, the less educated, the less likely
the natural system is to work.

The Job Training partnership Act (JTPA) is an example of an
"artificial system". Each year, however, JTPA only serv-es
approximately four to five percent of the eligible popUlation,
due to resource limitations. Economically disadvantaged
individuals age sixteen and above are eliqible for JTPA. JTPA
also allows for special exemplary youth programs for 14-15 year
olds. JTPA offers a wide variety of employment and training
prograllls to improve wage gain and job retention for the
economically disadvantaged.

The "artificial system" is not desiqned to replace the major
system (natural system) in America, which is charqed with the
responsibility of educating our youth. During Fiscal Year (FY)
1990, the JTPA year-round program in virginia terminated 4,702
youth (age 14-21). Following are some select demographic data on
these youth:

o Age 14-17 - 46%

o High School Dropout - 32%*

o Teen Age Parent - ~3%*

o White - 50%

o Black - 49%

o Offenders - "7%*

o Reading Below 7th Grade Level ­
37%*

o Disabled - 27%

Those categories marked with an asterik are justifiable risk
factors because of their proven correlation with poor work
history and their strength as predictors of future labor market
difficu.l.ties. The natural system did not work for these youth.
When you consider that JTPA can only serve four to five percent
of the e~iqible popUlation, these statistics are alarminq. It is
imperative that JTPA ~ork with the pul:>lic school system to
effectively serve secondary school age students. It is clear,
however, that if the schools are to meet the requirements of our
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economy for a more highly skilled workforce (especially in light
of changing demographics), public schools must provide more
equitable access to "learning opportunities" whic:: cul~i.."ate

.reasoning, inference, and critical thinking.

RECO~ED STRATEGIES

o

o

o

o

Call At~ention to the ?roblem - oolicvmakers
would do well to expand their ef~o=ts·to =ue:
public concern about educational .
opportunities as well as .outcomes. strong
advocacy from Washington and the state
capitals would qo a long way toward
establishing a receptive climate for policies
and practices aimed at both improving
oppo~unities and dist=ibutinq them more
fairly.

Generate Additional Resources - policym~~ers

must seek new public funding , c=eative uses
of existinq funding, anc new alliances -wi~~

~~e private sector. These resour=es sho~ld be
accompanied by policies ~~at change
priorities for their allocation.

Dist=ibute Resources and opportuni~y More
. Equitably - financial incentives may need to
be altered to prevent good teachers from
abandonincr schools tha~ serve lew-income and
minori~y s~udents. The federal governmen~,
states, local education agencies, and
universities can initiate proqra~s aimed at
developing new knowledge, and building staff
capacity to work effectively wit.~ diverse
groups of students. Perhaps most important,
improved cu-~iculUm and instruction should
bolster the skills of currently disadvantaqea
children early on, so that they can more
easily claim access to rigorous ma~~ematics

and science courses in junior and senior hig~

school.

Acknowledge the Need for a substantial
Investment in Teacher Training - Educa~crs

and resear=hers agree that SUbstantia:
investments by school systems in s~a==

training may be requi=ed to sU.bs~antia:_ly

alter ~~==ent patterns of ability -grouping
and tracking; thus, if educators a=e to
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insure equal educational opportunities and
to provide every student with opportunities
to learn to their fullest potential, it is
necessary to know more about how to deal .
with student diversity and how to train
teachers to do so.

o Bold states, Districts, and School~

Accountable for Equalizinq opportunity ­
given the difficulty and the potential
political disincentives to equalizinq
educationa~ opportunities, federal, state,
and local efforts to reach. this goal should
be carefully monitored. Such JIlonitorinq
efforts should be supported by a hierarchy of
financial incentives to develop programs for
equalizinq opportunity, beqinninq at the
fecleral level and extendinq to states,
communities, and schools.

94



JUN 06 1991

COMMONWEALTH of VIRGINIA
DepanlnentofLaborandlnd~

205 Nonh Founh Saeet P.O. Box 1206-'­
Ridlmtmd. 'virgiftlQ ~1~ I

June 4, 1991

/

Lissa Power-Cluver, Ph.D.
Principal, Policy and Planning
Department of Eaucation
P • 0 • Box 6-Q
Richmonc, V~=;inia 23216-2060

Dear D~. Power-Cluver:

Thank you for asking the Department of Labor and Indust-...-y to
commen~ on House Joint Resolution 358. At~ached is the
department's position statement regarding the fourth issue
identi:ied by you: "potential strategies and initiatives to
increase the academic achievement, critical thinking and
decision-making skills and technical skil~ proficiencies of
female, mi.nority and. poor students." We are not commenting on
the other three issues, which are not as closely related to the
department's mission to provide skill training through
apprenticeship.

Please call if you have questions.

Sincerely,

Carol Amato
Commissioner

Attachment
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DEPARTMENT OF LABOR AND INDUSTRY

STUDY OF THE USE OF TRACKING AND PERCEIVED ABILI'l'Y GROUPING OF
STUDENTS - HOUSE JOINT RESOLUTION 358

nPoten~':"al st!"ategies and initiatives to increase 'the acade.'Uic
achiev~~ent, critical thinking and decision-making skills and
~ec~ical skill proficiencies of :emale, minority and poor
studen-:.s."

'!:le Depa=":..'"nent of Labor and !ndus'try Apprenticeship Division
encorses a comprehensive school-to-work initia~~ve as a st=ategy
wi':on t~e potent.ial :or increasing academic achievement; .
develop~~g ~he ability to think and make in:ormec decisions; and
providi~g an ef=ec~ive me~~s of developing tec~~ical sk~ll

~ro=ic~encies. While these benefits would ac==ue t.o all
studen~s, =emale, minori~y and low income students would
espec~a~ly bene=it, because they ==equently are least well
i~=o=me: about the wo!"lc of work and work oppo~uni~ies i~

tec~nical =ields.

A sc~ocl~to-work program includes ac~ivities that C~~ easi~y be
identif~ec as pertaining to employment, wi~h or without monetary
ccmpensa-:.~on. Such ac~ivities would commence in kincerg~en and
develop ac=ording to the age and maturity 0:: the stuc.en::.s as they
progress ~~ough the .system. We believe job shadowi~g,

mentcri~g, and student apprenticeship activities aze especially
effect~ve for older s~udents. This is because such activities
cirectly allow students to see the relationships between what
they lea=n in school, and being able to support themselves and
make productive cont~ibutions to society.

I~ a typical scenario, students aged 12 and 14 would be
encouragec to experience informal relationships with various
business people through mentorshi~s. The mentors would serve as
role models, and the students would experience life in the
work~lace ::irst-hand. This would be by observa~ion anc wou~d not
enta~l a wage or stipend.

Studen~s aged 15 and 16, having experienced the mentor program,
woulc move into struc~urec work experiences called internships
which wo~ld last for a specified period of time, could include a
stipend, and would be designed to let students go beyond
observa~ion to hands-on experience.

Students having reached the age of 17 would have experienced
several ki~ds of careers that interested them, =oth by
obse~va~~on and through actual hands~on. These stude~ts would be
in a pos~~ion to move into an app=en~iceship, w~~ch is a formal

.method 0= qualifying an individual in a craft or trade by
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combining on-the-job training with related classroom
instruction. A student apprentice would be employed. by the
sponsor and paid based on a progressive wage scale. Other fc~s

of school-to-work t:aining would be available to these interested
in non-apprenticeable occupations.

Mentorships, Internships, and Apprenticeships serve to strengthen
decision making skills, provide good role models, and develop
technical skill pro~iciencies. Academic achievement at an
acceptable level based on the student's demonst:ated abilities
should be a requirement for par~icipation in the school-to-work
trans~tion program.

Success:ul school-to-work programs would require retraining of
teachers, counselors and school administ:ators would in order to:

1. P:ovide inst:uctors witil methods of teaching that- will
enable students to see the link between what is t.aught in
school and what is needed for curren't. and future success.

2. E.~able administ=ators and counselors to redirect emohasis
==om college to all forms of post high school education and
t=aining.

3. E:nphasize 'the merits and dignity of ~~e various kinds of
education and training, and make less prevalent eli~is~

a~~itudes about attending college.
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JUN 05 7991

Goraon K. Davies
Olree:tor

June 1, 1991

Dr. Lissa Power-Cluver
princi~al, Policy and Planning
Commonwealth of Virginia
Depar~ent of Education
P.o. Bcx 6-Q
Richmond, Virginia 23216-2060

Dear D=. Power-Cluver:

~~e Council of Higher Education is concerned about the effects
of tracking on female, minority, and other students and is grateful
for an oppcr~unity to address this issue.

Alt..~ough the Council has no autilority over the pUblic schools,
we agree with President Bush, the ~ation's governors, the National
Education Association, and noted researchers t~at tracking too
often denies equal educa~ional opportunit~~s to those students who
have hi.storically been excluded from full par:icipation in t.'l.e
educational system. The higher e"ducation community should be
concer~ed abou~ L~e disproportionate number of minority and low­
income students who are automatically placed in low-level tracks in
the elementary and secondary grades. These students have little
opportunity to develop the skills and acquire the knowledqe needed
for college.

The council of Higher Education encourages minority students
to enroll in academic courses that will prepare them for college
and provides information about educational activities, financial
aid, and admissions to these students and their parents. It also
provides on-campus experiences for pre-college students to
stren~~en their academic skills. .But we realize that these
activities 'cannot ameliorate the negative effects of trackinq ana
ability grouping. Consequently, the Council will support
Depart~ent of Education efforts to eliminate tracking and other
for:s of ability ~ouping.

Davies

P/aJ11ll11g \ 'n~l1l1tl"\ Progress in Highn Edumuon
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Virginia Middle School Association

0-0-0 The Crucial Link 0-0-0

Dr. Tom Gatewood. Exe~.J.tWeSecretary
Virg1nia Tech
2990 Telestar Court
Falls Church. V1rg1n1a 22042

May 30. 1991

Dr. Lissa Power-Cluve~ .
Principal, Policy and Planning
Vi~9inla De~artment of Education
P.O .. Box 6-0
Richmond, VA 2Z216-2060

Dea~ D~. ?owe~-Cluve~:

In ~esponse to your request to the Virginia Middle
School Association for a position statement relative to
House Joint Resolution 358 on t~acking and perceived ability
grouping 0: students, I have been directed to provide the
following statement.

The VIrginia Middle Schoel Association believes, along
with the National Middle School Association with which VMSA
is affiliated, that common tracking and ~igid ability
grouping do not accommodate the diverse nature and
cha~acteristics of early adolescents who attend middle
schools. Research has clearly demonst~ated that such
p~actices have either negative (particula~ly in the case of
mino["'ity and economically dJsadvantaged students), or at
best (in the case of virtually all othe~ students), no
impact on enhancing student achievement and self-concept.
We believe that middle schools should implement flexible
grouping practices which place student needs above
organizational and InstructIonal convenience.

We support a practice repo["'ted by over 40 pe~ cent of
the middle schools in the United States. These schools use
an inte["'dlscip] inar-y team organization in which two to fl ve
teachers teach 50 to 125 students in most of the core
academic subjects for most of the school day. Over half of
those schools use heterogenous grouping for assigning
students to those teams, without segregating stUdents by
ability, race, sex, or economic background. This practice
allows all stUdents much greater access to one another and
to aJ 1 courses, particularly in mathematics and science.
Within he:e~ogeneous team groups, some very limited and
flexible ability grouping may be used In skill areas lIke
~eading and mathematics. ThIs p~actice is supported by the

1992 AnU'.1al Conference - March 12·14. 1992 - Norfolk Waterside Omni
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research on g~ouplng as not being injurious to students
socially and psychologically. and it can enhance their
learning achievement. Many teams also use cooperative
learning st~ategies to help students of diverse
characteristics learn to accept one another and to learn
together.

We also believe that special education and gIfted and
talented students should be integrated as much as possible
into interdiscipinary team groups. theIr special needs
should be specifIcally dIfferentiated and addressed within
those groups, but not at the expense of segregatIng them
from their peers at a time when they are vulnerable and
self-conscious young adolescents.

The VirginIa Middle School Association strongly.
supports your study of trackIng and perceived ability
grouping. Many of our VMSA member middle schools have
exemplary programs similar to those described above. We
wi II be gl ad to share the names of some of them upon your'.
request, or to assist your study In any othe~ way that we
can.

Sincerely,

Thomas E. Gatewood
Executive Secretary

•
cc M~s. Arnetta Washington
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VIRGINIA SCHOOL SOARDS ASSOCIATION
2250 OLD IVY ROAD. SUITE ,

CHARLOTTESVILL£. VIRGINIA Z2901
(804) 295-8722

May 8. 1991

Mrs. Lissa Power-Cluver
Principal, Policy and Planning
Virginia Department of Education
P.O. Box 6-Q
Richmond, Virginia 23216-2060

Dear Mrs. Power-Cluver:

The Virginia School Boards Association is pleased to respond to the
Department's request for input during its Study of the Use of Tracking and
Perceived Ability Grouping of Students (as initiated by HJR 358). Please feel
free to continue communicating with our Office of Governmental Relations as
the study moves forward.

Although the Virgini:l School Boards Association has DO official position
specified for "traCking" or "ability grouping," several statements in the VSBA
Policies and Resolutions reflect school board concerns related to instruction. In
Section 2.. the following prologue sets the tone for all subsequent policies related
to program:

..All students should have equal access to a program of quality education
which meers their individual needs. Inherent in this commitment is our conviction
that such a program must provide the basic skills. logetner Wilh instruction in those
areas which offer enrichment and enhance each individual's contribution as a
member oj society. The Constitution of Virginia provides for local board control and
initiative in determining educational progra'(1lS and policies within the framework of
state guidelines and suuutory mandates."

The VSBAbelievcs tha t local stLhool boards. together with local
administrators and teachers.. arc best suited to evaluate student needs. available
resources.. and best practices. They lD3y then design instructional programs
which address the concerns T:lised by your study. Of course all this should be
done within the legal parameters related to court prohibitions against tracking
(Hobson v, Hansen, D.C.) and our moral obligation to eliminate discrimination in
any form.
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Lissa Pewer-Cluver, Ph.D.
May 8" 1991
Page Two

Because the social conditions which affect student performance vary
from division to division. local control is essential for determining what forms
of grouping will guarantee that morc students have better opportunities for
success in the classroom. That ultimately should be our goal.

Thank you for consideration of these remarks aDd" again, for inviting the
VSBA to participate in the study. As you begin reviewing statistics and opinions
related to the tracking issue, please contact us again for further reaction.

$.~o.4·
Bradford A. King . 0
Governmental Rclaitons Officer

BAK/hsn
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GamblesHiJI.lJ6South ThirdStreet. .Richmond. Virginia23219-3i99

May 8, 1991
Dr. Lissa Power-Cluver
Mr. Ha:vey Carmichael
Commonwealth of Virqinia
Depar~ent of Education
P. o. Box 6-Q
Richmond, VA 23216-2060

Dear Lissa and Harvey:

Thank you for ~e opportunity to comment on and add to you:
study of ability qroupinq and trackinq of stuc:lents. I am enclosing
copies of a variety of materials from the Virqinia Educa'tion
Associa'tion and the National Education Association that may be
helpful 'to you.

Here is a brief nota~ion about each enclosure.

1. VEA RESOLt7T70NS 1)-18, CLASS SIZE, AIm I)-52, E1)tJ'CA~J:ON POR
CEJ:LDaD WIn SPEC~ DEDS

These reso.lutions qive. Association policy related to class
size and education for handicapped children. Relevant sections are
quoted here: .

[The VEA calls for] A weiqhted formula reducing class
size when handicapped and exceptional children are placed wi't..'1
non-handicapped children. CD-1S, h.)

The VEA recognizes the need for both special education
and regular education to have successful mains-:rea::
expe=iences; therefore, the ~-A should seek changes to ~~e

state school board ·regulations that would limit the number of
special education students who can be mainstreamed into a
regular classroom.•• (D-52, k.)

2. NEA RESOLUTION C-32, DISCRIMINATORY ACADEMIC TRACKING

This NEA posi~ion statement speaks for itself.
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3. PAPERS BY JOX:ILLS !lltAODOCX AN]) JlOBER~ SI.AVDi

The NEA eont=acted with the Center fer Research on Effective
schcolinq for Disadvantaged Students at the Johns Hopkins
University to do a series of papers on trackinq. I have sent you
a copy of my file copies. Also included is the report, Academic
Tracking, Report of the NEA Executive Committee Subcommittee on
Acade~ic Tracking.

.. • 1'!:ACKDlG CODIHED GRADB CI.ASSES: REAL PJlOBLBHS AJm P:ROJaSDlG
PRA~ICBS

This report is the result of a joint study between VEA and the
Appalachia Educational Laboratory on the effect of teachinq
combination classes. One of the findings indicated that 38% of the
respondents identified f=aqmentation, schedulinq and qroupinq of
students as a difficulty of teachinq combined classes. Placement
of students into these combined classes was also pro~lematic: some
felt isolated from others in their graae, and their self-esteem
suffered (p. 14.)

s . PAPD.S !'ROX Tm: JaLPNET CON7:aEBCE e'l'WORX

This series of short papers caJne from the NEA Mastery in
Learning Project School Network. They represent the thoughts of
teachers and researchers on the real life implications of q=ouping
ana trackinq students. These observations may be some of t.~e most
useful to you.

I hope these materials ~ill be helpful to you Doth. If I can
be of f~her assistance, please let me know.

Sincerely yours,
I .

': ~ ;' ~ c 1- ---.'- '

Helen G. Rolfe, Ph.D., Director·
Instruction and Professional
Develo~ment

c: Madeline Wade

106



5-3/-'1 )

l/IRGINJA COlv1lvlUNITf COLLEGE SYSTElvf
Jm1'..tS .\4onroe 511iiding • 101 North Fou~e~th 5tn!t • Ricirmonti.. Virgin;' 2,;21g

Dr. Lissa ?ower-Cluver
Principal, Policy and Planninq
state De~a~ment of Education
James Monroe Building
101 No~~ 14th st:eet
Richoond, Vi:ginia 232~9

Dea: Dr. ?cwer-Cluver:

At~ached ~lease find da~a on the six cou=ses in the science and
mat.~ a:eas =or ~~e yea:s 1988, 1989, ~990. The six cou=ses
selec-:ed a:e:

:uncia::nentals
:u,"''ld~entals

:~nda::1entals

:nt=~cuc-:ion

P=e-Cal.c~lus

Calculus and

of Biology (Bio 101)
of Cbemis~=y (C~ 111)
of Co~~uter Infc~a~icn Svstems
to co~pute~ Science (eSC i10)
(Mth 171)
~.. , .. G • (M· .... ~ --).a.'"'la...y:._c ecme -=Y ••-.J..-' oJ

(c:s ~1.0)

As we ag:eec over ~e phone, da~a fo: eac~ year is displayed by
course, sex, and race.

A quick analysis of t.~e data reveal t.~at wh.ite females are the
largest group enrolled for all courses ea~~ year, ~~d that black
males have ~~e smalles~ representation each year.

If you have any fU~her questions, please call me.

Since:::-ely,

"".. ., 1-' i. . ...~ ..Roy Rob~~ns ~
Evalua~ion Coordinator

804-:25-211;-, F.-\X 804-7&;-3IB5;-TDD S04-3i1-8S04
An Equal Employm~nt O?portunityIAffirmatiz.'! Action Emp/oytT
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APPENDIXG

Listof Virginia School Divisions by Division Number
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APPENDIXH

Enrollment in Mathematics and Science Courses by Divisions
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f- -- -- -- -- ,--1"25 ._- --~- -9- 28- -'15 -- '82"- -- .~ '18 -8- 1550 30 64 6 69 19 r-71r 47 "35- -14

~~ ~ 7 1451 38 55 7 7J 28 64
136f-- -7- ----0- 1652 30 68 2 147 125 23 15 18 194 5S .2L 213

'1454 ~950 6i8 604 86 It53 26 12 3 274 4S 189 434 249 100
5~ 29 70 2 71 20 77 61 6J 127 79 98 17 148 44 3 10
5S 45 49 5 ri 46 101 11 1015 52 61 20 8

I--- --10 60 -- 46 4S ~ "125" -- -- 60- --'55-,-- -- -- 23-- 10 -- -4-56 32 58
57 20 79 1 45 31 45 68 15 50 16 44 45 20 5

f--. --I-61 ¥ Jif - ---1i2 .ir ."76 1'55 - '199 --. f- -- --
f.-.L

-- 13'58 38 2 133
f-

59 IS 81 5 15 13 2J 30 58 29 43 78 ~ 16
~-~ ~' ~ 4i6~- -20760 28 69 3 266 161 169 20 56
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MATIIEMATICSCOURSES OFFEREl>
(Enrollment)

SCllOOl D1 VISION reKent of Students AI'PUED/GENERAL ACADEMIC AIJVANCEnACAIlEMIC
NUMIIER In each back

Ip/ge aead .dv 21 26 28 33 42 84 30 31 32 3S 31 43 50 60 i~ 62 63 70 76 ,.2!.-. 78 85 90
62 20 77 2 34 28 22 69 48 6.1 r-w- 10-

62
1-

10
63 24 73 3 53 3( 11 47 39 58 53 95 28 14
65 25 70 5 61 51 25 9 ~. 134 rsr 80 -- 81' --I-1"3 2i),- I-

II 1
66 40 58 f-y 48 43 31 48 38 29 24 48

f-- ., 1 --f-
67 38 57 S- 1iO 59 65 41 28 40 -- 76" -- -- 18 5

I- --
68 22 11 1 88 10 66 2S 26 145 18 78 110 134 42 36 10
69 39 60 2 116 121 40 50 75 92 5S 46 76 35 11 2
70 28 63 8 90 46 54 144 60 28 114 77 36 18
71 34 63 3 357 287 215 81 384 257 119 353 299 78 22 16
ri 26 73 1 6.'; 59 23 38 llJ '79 85 13 32 6
73 36 63 0 14 58 30 68 18 19 10 8 43 93 J() 10
14 32 62 6 197 S4 14 '"39 -11- - 3i2r- -- 152. 219 41 5 18 840
75 15 76 9 596 846 183 tiS 2202 1276 716 1351 441 1949 JJI 2.19 240 16 140 162 34 106 1123
77 24 71 5 77 70 33 104 57 299 173 64 247 192 61 22 2S 12 14
78 27 <68 5 19 36 11 46 33 3,. 20 13 1
79 15 85 0 8 25 37 46 26 30 31 16
80 2J 73 .. 312 309 247 948 591 779 37 25 342 20 2S 6] 47
81 32 5S 12 4J J22 16 99 11 125 31 49 113 151 61 34 12
82 24 69 7 247 2m 99 42 19 384 2UI 112 70S'-- 322 105 3] 8 33
83 39 58 3 199 123 42 '17" 250 lJO 1S 30 32 14 5 6
8-1 18 19 3 4S 20 42 65 6 262 16 42 142 166 7 49 17 9 4
85 21 10 3 123 83 77 '11J7 160 J88 99 33
86 29 61 .. 173 131 84 25 257 132 75 37 136 251 110 15 28
87 37 63 <1 111 58 113 59 81 7 24 I

50,1 "352 476·
_.

. 5(.0 -- I-~ -- 1i7 -- 36 -- 35 -- 20 --
88 17 7S 1 213 l1S 218 III 415

15 79 6 168 118 137 9 61 647 337 26' 498-t- 6.10 119 51 34 68 12 2]89
t1751 "52 20

._- -4- 12 --I- -4-t- --
90 12 82 6 16 12 5 5 15 55
9. 36 64 ~ 49 23 48 77 55"' 51 32 3

61 297 -m --m- - liT lin "176 liS 324 359 -80 53 f-- 21 128" r--r92 lU 2
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MAUIEMATICS COURSES OFFERED
(Enrollment»

SCIIOOL DIVISION r~rtenl of Slud~nlJ API'LlEO/GENERAL ACADEMIC ADVANCED ACADEMIC
NUMltt:tt In tuh track

a11"Rr aud adv 21 26 28 33 U 84 30 31 32 35 31 U 50 60 61 62 63 70 16 77 78 85 90
93 21 71 8 7J 1"60 16~ 188 53 74 62 59 114 ""49 --~. -- 11
9~ 23 65 12 107 101 123 1'16 60 423 126 58 289 370 ~ 17 ~ 58 26
95 34 66 0 21 23 77 -- 1102 -- 75 -- 3iJ -- -- I--- --32
96 35 56 8 279 57 72 264 76 25 388 14 W-~ --t-

I~
-- 21 -- 30 --I .... 309

97 30 68 2 168 19 62 17 2i818'9
~

I 15.1 -- " ISH ---.s- 12 " 13 --98 24 66 10 114 79 115 286 13 49 688 " 6iil 319 141 us, 6J 34 20
99 27 70 3 132 81 49 64 119 10·1 85 ~'i0'5 52"" "139 15 12
101 18 74- 8 191 61 119 473 164 259 63 433 105 37 78 18 13 23 12 19
]02 36 63 1 83 84 SS 148 71 126 23 15 9
J03 19 81 0 11 23 17 81 57 139 17 26
104 20 71 9 88 30 54 31 22 185 81 60 147 74 39 42 32 14
106 9 79 12 40 22 23 34 87 112 71 98 127 57 51 8 19 13
107 11 81 2 2J 13 4 13 24 22 24 44 55 11 4
108 37 59 4 306 271 118 33 527 J51 285 SO 82 65 12
109 16 68 5 30 19 8 61 43 11 87 35 2S 15 9 6
110 2S 10 5 91 54 104 3S 46 93 30 74 18 10 12 6
111 21 67 5 37 20 24 17 41 32 51 51 31 8 9
112 26 69 S 236 361 561 55 93 1407 550 28 853 245 98 122 46 21 34
113 11 73 J6 IS 19 50 200 169 15 122 42 21 SS 30 15
114 42 56 1 16 59 44 235 51 211 9S 100 41 16 30 14
115 14 19 6 101 51 164 511 96 3·17 498 108 28 117 71 15 11 31 r--
116 32 51 12 101 51 53 33 179 48 14 84 14 82 68 18
117 41 54 5 na 326 1230 341 ·46 1276 611 291 1006 205 246 50 56

40 S 1511 66 481 896 108 14 800 10·15 621 410 672
f-- --I- 164 46 101118 55

42 26
I-

46 29 38 13 -- ,..--
3119 44 49 7 37

120 40 59 2 245 36 126 122 15 41 260 125 142 50 11 9 --- 631 13'57 -- "542 _8_111 29 69 2 774 316 11 562 330 136 27 55 -- --""li1 51rsr (;8 16"" -- 17 --122 12 84 .. 26 22 21 18
128 -- --I-30- 66 -.- 324 liS m- 756 "141 - - jrtK; -"7f--- ""581 9r" Wiif 11 'i- 79 74 2612.1 43
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MAlllEMATICS COURSESOFFERED
CEnrolimentJ

SCIIOOL DIVISION Perun' of Siudenb API'L1ED/GENERAL ACADEMIC ADVANCED ACADEMIC
NUMUER In elth lr.tk

ap/I~ .ud .dv 21 26 28 33 41 84 30 31 31 35 37 43 50 60 61 61 6J 70 76 17 7. 85 98
124 22 74 .. 342 35 126 140 564 489 J04 214 29 364 67 65 49

:-
21 40

126 22 68 10 55 43 54 19 150 70 38 87 I]] 54 69 12
127 28 11 1 218 191 1-15 4(,8 147 157 337 212

,- 90 30
128 29 62 8 2588 587 600 5J 536 24 4143 87 89 -i'iir9 "Tffi" Jii5j 122'7 --,- 876 250 12 flO 198
130 19 80 1 46 34 3S 83 94 42 ,-.!L 9. 11 '1
131 28 62 11 54 63 99 173 42 411 149 6.1 2110 46 67 40
132 26 71 3 67 89 26 78 90 51 103 115 54 7 14
135 10 78 12 37 14 94 47 32 127 84 f2 17
136 32 6" .. HMO 17 466 622 101 84 1603 1060 78 1136 392 188 16 61 24
139 18 80 2 114 34 14 294 141 133 7 71 2 16
142 24 66 10 19 36 92 11 160 9. 36 1'21 3'2 33 12 20
143 23 6S 12 5-1 3S 55 114 236 100 67 146

1-
125 36 22 71 18 19 2 20

144 15 82 3 20 13 10 109 28 39 1
202 39 57 3 31 19 40 9 20 4 ..
207 23 65 12 to 32 46 30 42 22
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SCIENCE COUItSES OFFERED
(Enrollment)

SCIIOOL Percent of Students AI'ruED/GENlHlAL ACADEMIC ADVANCEl) ACADfiMIC
DIVISION
NUI\1BEI( ap/ge acad aclv 2S 35 43 45 55 210 310 410 510 240 250 260 320 3e10 420 440 520 510

1 5.7 88.2 6.1 61 395 407 105 34 34 20 3 8 () 0
2 0 90.1 9.1 581 634 336 272 86 17 0 0 54 26
4 0 100 0 91 129 43 13 0 () () () 0 o
5 0 96 4 355 353 184 35 39 () 0 0 0 0
6 10.4 83.2 6.4 52 165 ISO 81 20 32 u 0 0 () ()

7 7 72.4. 20.6 31 159 641 660 344 326 102 170 40 23 lOB 107 12
8 21.9 75.8 2.5 109 184 146 537 544 306 129 7 () 0 34 0 5
9 () 93.4 6.6 47 46 21 13 9 () 0 0 0 ()

10 12.7 75 12.2 140 73 373 486 311 84 184 0 20 0 0 0
11 7.4 81.7 10.9 13 69 57 9 8 19 0 0 0 0 0

12 9.8 79.8 10.4 39 87 90 137 303 147 22 48 22 26 () 0 0
13 4.8 95.2 0 23 218 163 58 18 0 () 0 0 () 0
14 15.5 74 10.S 191 22 428 345 176 66 129 0 15 0 0 0
15 7.6 91 1.4 32 165 165 48 5 6 0 () 0 0 ()

16 19 74.1 7 178 136 349 544 260 75 81 () 33 o 0 ()

17 27.8 63.4 8.7 37 68 77 206 136 62 11 57 0 0 0 0 0
18 7.8 85.7 6.6 52 20 285 327 172 12 61 () () n 0 0
19 0 100 () 70 69 16 to () 0 n n () 0
20 0 91 9 129 149 77 0 0 37 () () 0 ()

21 8.7 86.1 5.1 155 697 3049 3166 1395 799 175 91 62 33 49 90
22 23.3 76.7 0 31 34 71 79 42 22 0 0 0 0 0 n
23 (J 76.7 23.3 47 '16 12 14 27 o () 0 () 0
24 1 95.1 3.8 10 3U5 386 ISO 37 o 21 14 0 0 0
25 12.6 82 2.5 37 111 43 0 42 O. 6 0 0 0 0
26 29.7 68.7 1.5 57 93 32 30 198 158 97 38 11 0 () 0 () 0
27 5.2 94.1 () 35 258 259 101 16 () 0 0 () n 0

18.6 ------28 0 81.4 123 It)·' 30 19 63 () () () n ()

9.8 395 695 446 '--29 4.7 85.5 7131 8629 707U 5352 422 168 129 327 74U 628 530 126 176
30 3.2 94.1 2.7 48 530 520 292 89 13 16 0 12 0 0
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SCIENCE COURSES OFFERED
(Enrollment)

SCIIOOL Percent of Students API'LIEO/GENEIlAL ACADEMIC ADVANCED ACADEMIC
DIVISION
NUMUlHt ap/ge acad adv 25 35 43 4S S5 210 310 410 510 240 250 260 320 340 420 . 440 520 540

31 4.5 90.6 5 7 12 120 143 95 26 13 0 1 3 4 (J

32 () ]00 () 155 145 65 24 0 0 0 0 () 0
33 0 95.4 4.6 SOt) 506 252 48 49 () 0 0 0 14
3:. n 93.6 6.4 155 soo 2m 55 40 0 () 7 U 15
35 20.2 73.3 6.5 41 29 44 11 179 198 58 18 20t 16 (J U () n
36 0 85.6 14.4 292 381 163 23 62 46 () 37 n () n
37 15.1 73.1 11.8 24 22 86 69 54 13 24 12 () 0 () 0
38 25.3 60.4 14.2 60 70 137 124 37 12 73 0 () 0 0 ()

39 0 99.3 0.7 ]09 114 40 35 2- 0 0 0 () ()

40 65.9 34 0 198 61 75 41 62 54 16 () O' 0 () 0 0
41 17.5 78.8 3.7 93 89 48 471 400 130 35 25 6 0 0 0 18
42 10 69.7 21 68 61 134 652 771 402 74 423 56 0 32 () 53
43 4.7 89.9 5.4 249 7 2245 2339 1248 597 8 173 13 () 67 () 17

44 38.2 55.6 6.1 12 350 292 118 365 309 '159 92 0 13 0 0 0
45 0 93 7 35 23 8 () 5 0 0 0 0 0

46 0 89.5 10.5 291 274 90 13 66 12 0 0 0 0
48 0 100 () 197 172 149 ]0 () 0 () 0 0 ()

4~ 36 48 16 14 58 27 46 19 4 32 0 () 0 () 0

50 0 100 o 126 59 45 12 () 0 0 n () ()

51 0 84 16 111 105 28 28 52 () () () n 0

52 20 74 6 26 107 44 193 234 185 42 8 ].. o 11 () O'

53 0 98.5 1.5 1084 10J7 656 158 0 IJ() U 31 0 ()

54 23 70.4 6.6 49 67 18 22 2]7 '145 55 61 22 10 0 13 0 o
55 40.4 56.5 3.1 85 84 1()2 59 64 11 13 () (J () n ()

56 12.5 83.3 4.2 39 126 95 46 8 () 0 13 0 0 ()

57 6.1 86.8 7.1 18 115 93 40 8 21 n () () o u
58 0 100 0 368 368 16() 65 (J (I (J (J 0 0
59 17.1 76.6 6.3 44 102 46 27 21 16 0 0 o () ()

60 13.8 81.3 4.9 96 41 26 88 553 573 30n 75 39 12 9 17 0 12
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SCIENCE COURSES OFFERED
(Enrollment)

scnoot, Percent of Students ArrUI!J)/GENEItAL ACADEMIC ADVANCED ACADEMIC
DIVISION
NUl\tUER ap/ge acad adv 2S 35 43 45 55 210 310 410 510 240 250 160 320 340 420 440 520 540

62 16 84 0 55 111 84 6U 35 () () () 0 () ()

63 0 100 0 161 130 41 32 0 0 () () () 0
65 27.5 66.3 6.4 119 47 122 72 15 21 0 0 6 0 0
66 6.1 87 6.9 16 86 89 43 to 18 () n () 0 0
67 4.3 95.7 0 15 164 116 53 11 o (J () () () ()

68 24.7 65.2 . 11.1 85 98 157 138 128 29 50 16 0 12 () ()

69. 22 11.6 6.4 20 10C) 11 233 158 50 15 31 () 10 () II ()

7() 3.1 96.9 () 15 176 218 59 23 0 () 0 0 () ()

71 13.7 78.1 8.2 48 147 86 633 614 265 88 120 () 47 () 0 0
72 0 82.5 17.5 183 128 56 30 41 0 42 o o 0
13 25.8 74.2 0 73 40 180 68 61 16 0 0 0 () () 0
74 13.4 82.3 4.3 81 59 296 376 156 31 29 () 0 0 () 16
75 8 84.7 7.3 . 465 284 2421 2626 1919 922 472 0 40 61 104 ()

77 9.3 79.8 10.9 48 55 269 304 144 60 33 74 13 () () 0 0
78 o 95 5 71 60 31 27 10 0 0 0 0 0

79 35.4 64.6 0 27 42 55 41 30 () 0 () 0 0 n 0

80 14.1 62.1 23.9 513 lOSS 630 381 171 465 n 266 () 1·10 n
81 2.5 93.8 4.6 11 257 223 lOS 42 24 u 7 n () u
82 24.2 69.9 5.9 223 163 48 493 473 239 49 95 () 12 0 () o
83 0 92.5 7.5 408 373 109 51 68 0 8 () () ()

84 11.9 64.2 23.7 72 25 110 295 104 20 161 34 () () 0 ()

85 8.9 74.7 16.4 83 260 230 157 47 57 95 () 10 0 () ()

86 2.1 87 10.9 14 12 421 389 189 63 106 () 27 0 () 0
87 2.5 97.5 0 11 199 139 66 23 () 0 () 0 () (1

68 0 94.2 5.8 870 930 432 70 120 0 3 9 11 ()

89 26.1 65.5 8.4 217 325 49 132 574 691 420 129 214 n () 20 "0 0
90 () 100 0 68 79 J"I 5 () () o () 0 0
91 18 82 0 52 114 40 70 13 () o () 0 u 0
92 n.5 " 91.5 8 11 715 694 246 70 141 9 0 0 0 0
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SCIENCE COUItSES OFl~EItED

(Enrollment)

SCIIOOL Percentof Students APPLIED/GENERAL ACADEMIC ADVANCED ACADEMIC
DIVISION
NUMIJER ap/Re acad adv 25 32 43 4S 55 210 310 410 510 240 250 260 320 340 420 440 520 540

93 1.8 94.6 3.6 14 316 249 139 38 28 0 0 () () () 0
9~ 3.7 87.1 9.2 65 577 576 293 103 89 75 () 0 0 0
95 18.7 62 19.3 7] 112 52 47 24 67 6 () n 0 0
96 12.7 84.4 1.9 7 171 468 428 271 33 27 0 0 0 0 n
97 1.3 98.7 0 11 327 330 132 33 () () n 0 () ()

98 8.6 78.9 12.3 71 110 60;J 574 367 109 182 40 0 35 () ()

99 n 86.1 13.9 236 264 82 20 97 0 () 0 () n
101 16.1 75.4 8.5 71 172 45 253 562 284 251• 27 () 54 7 36 () 29
102 43.2 52.3 4.2 117 111 97 104 55 18 0 8 14 () 0 ()

103 6 94 0 13 92 77 19 10 () 0 () () () ()

104 13 80.5 6.5 56 37 187 189 144 61 29 18 0 () 0 0
106 9.2 84.6 6.2 62 261 6 106 36 0 29 0 13 0 ()

107 () 82.2 17.8 67 63 11 2 9 () 22 0 0 ()

108 23.3 74.3 2.4 189 40 155 461 415 258 77 28 0 0 11 0 0
109 2 76.1 22.1 5 67 99 51 0 0 16 0 5 14 28
110 18.8 78.6 3.4 35 59 187 91 93 23 () 17 0 0 0 ()

111 12.5 63 24.6 13 16 67 49 12 18 31 17 9 o 0 0
112 n.5 79.9 19.5 24 1366 1316 421 127 lU9 368 7 268 "

);1 o
113 13.3 81.1 5.6 16 57 221 151 82 97 () 20 11 () 0 0
114 6.9 93.1 0 30 27 337 311 72 44 0 0 () () 0 ()

115 6.3 93.4 0.3 122 622 698 334 147 0 0 0 6 0 (J

116 0 96.6 3.4 285 154 89 4·1 0 20 () () 0 0
12.3 180

-_.
117 0 87.7 1688 2003 688 526 76 31 () 6 ()

118 2.4 90.3 7.3 139 204J 2120 836 315 J8J 49 (J 0 0 n
119 3.4 96.6 0 25 65 22 29 5 n () (J 0 0 ()

120 u 100 0 406 289 131 33 0 () 0 () o 0
121 0 92.1 7.9 1160 UHJ 223 110 27 67 2'" .n 62 () 7 () n._-
122 15.8 78.1 6.2 46 87 57 5/1 J() 18 n () 0 (J 0
123 4 78.9 17.1 40 95 21 1582 850 501 135 40(, 26 186 17 23 51
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SCIENCECOURSES OFFEltEI>
«Enrollment)

SelIOO}. Percent of Shulenls A))I)LIEll/GENmtAL ACADEMIC ADVANCEl) ACADEMIC
DIVISION
NU~Ulmt ap/ge acad adv 2S 3S 43 4S 5S 210 310 410 510 240 250 260 320 340 420 440 520 540

124 16.1 80 3.9 77 70 230 786 721 264 96 62 29 () 0 0 0
126 8.7 87.9 3.4 41 13 223 146 154 20 21 0 () 0 0 0
127 11.2 83.5 5.3 189 721 429 202 6) 68 () () 22 0 0
128 3 92.5 4.5 382 4628 4780 1726 691 128 0 289 It 148 0 13
130 () 94.2 5.8 194 149 UX) 42 3U () () () () 0
131 0 17.6. 22.4 295 328 224 97 70 203 () () () 0
132 n 96.3 3.7 194 206 110 40 21 () () () 19 ()

135 () 94.3 5.7 141 145 )04 22 () 6 0 19 n ()

136 8.8 84.1 7.1 488 2078 1469 973 168 292 58 48 0 0 ()

139 5.5 88 6.5 48 272 319 122 57 36 () 21 0 0 0

142 8 90.8 1.3 14 24 125 144 125 39 () 0 6 0 0 0

143 16.5 77.8 5.7 103 30 199 201 168 59 12 0 25 0 0 0 9

144 3.1 96.3 0 7 76 88 18 (J () () () 0 0 ()

202 o 78.3 21.7 45 42 9 5 28 0 () 0 0 0

207 18.1 79.7 2.1 21 4 29 46 27 8 0 3 0 0 0 0



APPENDIX I

R.eport of Distribution of Comse Offerings
in Mathematics and Science in Virginia High Schools
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Advanced Academic Math Courses

State Avera~e for Number of CQurses Offered js 2

25 divisions offer 4 or more classes
53 divisions offer 3 or more classes
33 divisions offer 1 class
9 divisions offer 0 classes

Advanced Academic Science Courses

State Avera" for Number o(CQWSes Offered is 2

33 divisions offer 3 or more classes
71 divisions offer 2 or more classes
35 divisions offer 1 class
25 divisions offer 0 classes

Academic Math Courses .

State Average for Number of Courses Offered is 6

49 divisions offer 7 or more classes
47 divisions offer 5 or less classes
20 divisions offer 4 or less classes

Academic Science Courses

125 divisions offer 4 classes
6 divisions offer 3 classes

129



Types Applied-General Academic Advanced
Academic

Number of Possible Math Science Math Science Math Science
Course Offerings 5 5 10 4 8 9

Average 6 4 2 2

School Divisions
Accomack (1) 3 1 9 4 3 4
Albemarle (2) 4 0 7 4 5 4
Amelia (4) 3 0 5 4 1 P
Amherst (5) 4 0 7 4 2 1
Appomanox (6) 3 1 6 4 2 1
ArlingtOn (7) 3 2 7 4 4 7
Augusta (8) 3 3 7 4 2 3
Bath (9) 3 0 9 4 1 . 1
Bedford (10) 4 2 8 4 3 2
Bland (11) 3 1 4 4 1 1
Botetourt (12) 4 3 8 4 2 3
Brunswick (13) 4 1 5 4 2 O·
Buchanan (14) 4 2 7 4 2 ·2
Buckingham (15) 3 1 5 4 1 1
Campbell (16) 3 2 9 4 2 2
Caroline (17) 4 3 5 4 1 1
Carroll (18) 3 5 4 2 1
Charles City (19) 2 0 4 4 0 0
Charlotte (20) 3 0 5 3 1 1
Chesterfield (21) 4 2 9 4 6 6
Clarke (22) 3 2 5 4 1 0
Craig (23) 3 0 4 4 0 1
Culpeper (24) 4 1 6 4 3 2
Cumberland (25) 3 1 4 3 1 1
Dickenson (26) 2 4 5 4 3 1
Dinwiddie (27) 3 1 7 4 1 0
Essex (28) 3 0 5 4 2 1
Fairfax (29) 3 3 9 4 5 9
Fauquier (30) 3 1 7 4 4 3
Floyd (31) 3 2 5 4 3 4
Fluvanna (32) 3 0 6 4 2 0
Franklin (33) 3 0 6 4 3 2
Frederick (34) 4 0 5 4 3 3
Giles (35) 3 4 5 4 2 2
Gloucester (36) 4 0 7 3 3 3
Goochland (37) 2 2 6 4 2 2
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Types Applied-General Academic Advanced
Academic

Number of Possible Math Science Math Science Math Science
Course Offerings 5 5 10 4 8 9

Average 6 4 2 2

School Diyjsions
Grayson (38) 3 2 5 4 0 1
Greene (39) 2 0 7 4 2 1
Greensville (40) 4 3 7 4 1 0
Halifax (41) 5 3 4 4 1 3
Hanover (42) 4 3 6 4 3 4
Henrico (43) 5 2 9 4 4 5
Henry (44) 3 3 7 4 3 ·2
Highland (45) 0 0 4 3 1 1
Isle of Wight (46) 3 0 4 4 1 2
King George (48) 3 0 8 4 1 0
King & Queen (49) 1 2 5 4 0 1
King William (50) 3 0 6 4 2 0
Lancaster (51) 3 0 6 4 3 1
Lee (52) 4 3 8 4 1 3
Loudoun (53) 4 0 6 4 3 2
Louisa (54) 4 4 7 4 2 3
Lunenburg (55) . 4 2 3 4 2 1
Madison (56) 3 1 4 4 3 0
Mathews (57) 2 1 8 4 1 1
Mecklenburg (58) 2 0 5 4 2 0
Middlesex (59) 3 1 6 4 1 1
Montgomery(60) 4 4 4 4 2 5
Nelson (62) 3 1 5 4 1 0
New Kent (63) 3 0 6 4 1 0
Northampton (65) 4 1 6 4 2 3
Nonhumberl.(66) 3 1 5 4 2 1
Nottoway (67) 2 1 5 4 3 2
Orange (68) 4 2 8 4 0 1
Page (69) 3 3 7 4 2 2
Patrick (70) 3 1 5 4 2 0
Pinsylvania (71) 3 3 7 4 3 2
Powhatan (72) 3 0 6 4 1 2
Prince Edward (73) 4 2 8 4 0 0
Prince George (74) 5 2 4 .4 4 2
PrinceWilliam(75) 3 2 8 4 8 4
Pulaski (77) 5 2 6 4 4 3
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Types Applied-General Academic Advanced
Academic

Number of Possible Math Science Math Science :Math Science
Course Offerings 5 5 10 4 8 9

Average 6 4 2 2

School piyisions
Rappahannock (78) 3 0 4 4 2 1
Pulaski m) 5 2 6 4 4 3
Rappahannock (78) 3 0 4 4 2 1
Richmond (79) 2 2 6 3 0 0
Roanoke (80) 3 1 6 4 4 3
Rockbridge (81) 4 1 6 4 3 2
Rockingham (82) 4 3 6 4 4 2
Russell (83) 3 0 6 4 3 2
Scott (84) 5 2 8 4 3 2
Shenandoah (85) 3 1 4 4 1 2
Smyth (86) 3 2 7 4 3 2
Southampton (87) 2 1 S 4 1 0,
Spotsylvania (88) 3 0 6 4 4 4
Stafford (89) 4 4 8 4 4 2
Surry (90) 3 0 8 4 2 0
Sussex (91) 3 1 4 4 1 0
Tazewell (92) 2 1 8 4 3 2
Wmen(93) 4 1 6 4 2 1
Washington (94) 4 1 8 4

,.,
2:J

Westmoreland (95) 3 1 4 4 0 2
Wise (96) 5 2 6 4 3 1
Wythe (97) 3 1 7 4 2 0
York (98) 3 2 7 4 2 3
Allg-Highlands (99) 3 0 7 4 2 1
Alexandria (101) 3 3 6 4 6 5
Bristol (102) 3 2"' S 4 1 2
Buena Vista (103) 3 1 5 4 0 0
CharlottesVille (104) 4 2 7 4 3 2
Colonial Heights (106) 3 1 7 4 4 2
Covington (l07) 3 0 7 4 1 2
Danville (108) 3 3 6 4 2 2
Falls Church (109) 3 1 5 3 4 4
Fredericksburg (110) 2 2 7 4 3 1
Galax (111) 3 2 6 4 2 ...

:J
Hampton (112) 4 1 7 4 4 6
Harrisonburg (113) 3 2 5 4 4 2

.-
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Types Applied-General Academic Advanced
Academic

Number of Possible Math Science Math Science Math Science
Course Offerings 5 5 10 4 8 9

Average 6 4 2 2 2

School Divisions.
Hopewell (114) 4 2 7 4 1 0
Lynchburg (115) 3 1 7 4 1 1
Martinsville (116) 4 0 6 4 2 1
Newpon News (117) 4 0 6 4 3 4-
Norfolk (118) 5 1 6 4 3 2
Nonon (119) 3 1 3 4 2 0
Petersburg (120) 5 0 5 4 2 0
Portsmouth (121) 2 0 6 4 3 5
Radford (122) 2 1 7 4 1 1
Richmond (123) 5 3 8 4 4 6
Roanoke City (124) 4 3 8 4 3 2
Staunton (126) 4 2 6 4 2 1
Suffolk (127) 3 1 6 4 1 2
Va. Beach (128) 5 1 8 4 5 3
Waynesboro (130) 3 0 6 4 1 1
Williamsburg (131) 5 0 4 4

..,
2~

Winchester (132) 3 0 6 4 2 2
Franklin City (135) 2 0 5 4 2 2
Chesapeake (136) 5 1 6 4 4 3
Salem (139) 2 1 6 4 2 2
Poquoson (142) 4 2 5 4 3 1
Manassas (143) 4 2 7 4 5 3
Manassas Park (144) 2 1 4 3 1 0
ColonialBeach(202) 2 0 4 4 1 1
West Point (207) 2 2 3 4 1 1
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