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EXECUTIVE SUMARY

Over the last 20 years, the United States has witnessed a widespread decline in

the quality of education. This situation was brought to the forefront of

public attention by the National Commission on Excellence in Education's

report, A Nation at Risk: The Im erative for Educational Reform. A central

foals of the report is on the to redress the decline in mathematics and

science education and to prepare students to use emerging new technologies,

such as the computer, so they may compete effectively in today's society.

Much of the public discussion and debate as to how to resolve the problems fac-

ing education in the United States has centered on how to impart basic skills

to students and what should constitute.a secondary school curriculum. Commis-

sions and panels have set forth recommendations which would require a shift in

emphasis to more traditional academic pursuits (i.e., mathematics, science,

English, etc.). The role of non-academic curricula, such as vocational educa-

tion, in responding to the problems in secondary education has yet to be deter-

mined.

At the most basic level, any changes in secondary school Curricula must be

grounded in reliable and up-to-date figures on what courses are available to

students and their level of participation in these courses. However, the last

available national statistics on course offerings and course enrollments were

collected over a decade ago. Thus, more contemporary information of this type

is needed to support any impetus to educational reform.

During the 1981-82 school year, a National Center for Education Statistics

(LACES) survey collected data on public and private secondary schools and their

students that can provide relatively recent information on course offerings

and course enrollments at the national level. Moreover, for the first time,

course enrollments can be estimated from student transcript data.

0



The analysis summarized in this report used the 1981-82 ACES data to determine
wq

the status of mathematics, science, vocational education,.and computer science

at the secondary level. The analysis:

o Identifies current mathematics, science, vocational education, and

computer science course offerings and enrollments in U.S. secondary

schools; and

o Identifies school characteristics that are associated with

differential course offerings and enrollments in these subjects.

Some representative findings, based on the analysis of school-reported course

offerings and student transcript data, follow.

Course Offerings

o Nearly all U.S. secondary schools offered at least one course'in

mathematics, science, and vocational education during the 1981-82

academic year. Over one-half of these schools offered at least a

single course in computer science during this period.

o The number and percentage of schools that offered courses in the

different instructional programs in these subject areas varied

widely. The most commonly offered mathematics courses were general

mathematics 1, algebra 1 and 2, and geometry. General biology,

chemistry, and physics were the most commonly offered science

courses, while business and consumer home economics were the most

pervasive vocational education offerings. Courses .offered least

frequently included advanced placement calculus, statistics, applied

mathematics, actuarial science, other physical sciences (e.g.,

astronomy, astrophysics, etc.), and technologies.

o Vocational education courses accounted for the largest percentage of

all courses offered by U.S. secondary schools (31 percent). About

eight percent of all courses offered were in mathematics and about

seven percent were in science. Computer science courses repwesented

one percent of total course offerings.

xi



o On the average, schools offered about 32 courses in vocational

edUcation, nine in mathematics, seven in science, and one in

Computer science.

o As expected, public schools were, on average, three times more
likely to offer courses in the vocational education instructional

programs, than were Catholic schools, while Catholic schools were

more likely to offer advanced level tathematics cours.-.--Zpblic and
Catholic schools were more 14kely to offer 4mputer2)science
languages and programming than were other private schOols.

o Course offerings varied by school size, with the larger schools
(those with 1,500 or more students) most likely to offer a greater

number and variety of course-taking opportunities in most of the
mathematics, science, vocational education, anti computer science

instructional programs.

t
o Regional differences were detected relative to ceKtain course

offerings. Schools in the North offered more of the advanced level

mathematics and science courses than did schools in other regions.

Schools in the South offered fewer courses in certain vocational

education instructional programs (business, industrial arts, trade
and industry, and consumer home economics) and in computer science.

o Rural schools offered fewer courses in geometry, advanced and pure

mathematics, general biology, chemistry, physics, marketing, trade
and industry, and business data processing applications than did
schools in other settings.

o There was a strong relationship between the presence of a minimum

competency test graduation requirement and the likelihood of offering

courses in mathematics, science, vocational education, and computer

science. Not surprisingly, schools with this requirement offered

more courses in these subject areas.

xii
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o As expected, certain advanced level mathematics and science

offerings were related to the percentage of students in an academic

program. That is, as the percentage of students in an academic

program decreased, so didcourse offerings in these areas. There

were fewer vocational education courses in schools where more than

three-quarters of the student body were in an academic program.

Computer science languages and programming courses were more often

available when over one-third of the student body participated in an

academic program.

o Similarly, fewer college preparatory mathematics and science courses

were offered in schools where students, in general, were not

expected to attend college.

o The availability of a gifted-talented program was associated with a

higher number and variety of advanced level mathematics and science

courses and vocational education offerings.

o There was no consistent pattern in the relationship between student

body composition characteristics (percent black, percent Hispanic,

percent from non-English speaking homes, and percent disadvantaged)

and course offerings.

o While schools with higher student dropout rates tended to offer a

larger number of courses across all subject areas, this pattern was

the most pronounced with respect to vocational education. These

schools offered students more vocational training opportunities in

agriculture, business, marketing, health, trade and industry, and

consumer and occupational home economics.

Course Enrollments

o Over 95 percent of all U.S. secondary school students had taken at

least one mathematics course during their high school careers and an

equal percentage had taken at least one vocational education course.

About 90 percent of all students had taken a science course. Only 13

percent had studied computer science.

xiii 16



o Instructional programs with one million or more students enrolled

included: general mathematics 1, algebra 1, geometry, general

biology, general physical sciences, chemistry, business, trade and

industry, and consumer home economics. Less than five percent of all

high school students had taken advanCed placement calculus, statis-
tics, applied mathematics, and actuarial science, other physical

sciences, health, or technologies courses.

o Vocational education enrollments represented 10 percent of all high

school course enrollments. Mathematics, and science, on the other
hand, represented 10 percent and seven percent, respectively.

Computer science accounted for less than one percent of all course
enrollments.

o Public schools had a significantly higher enrollment in general

mathematics than did private schools and a lower enrollment in many
of the college preparatory mathematics courses. Public school

students were also less likely to have enrolled in such science
courses as general biology and physics. Not surprisingly,

vocational education enrollments were higher among public school

students.

o School sine was vtod to enrollments in a few mathematics and
erionce instructional programs. General mathematics 1 and other
1-Je sciences enrollments were higher in larger schools while the
reverse was true with respect to general biology and general

physical sciences. While overall vocational education enrollments

increased with school size, there was no consistent pattern between

school size and the individual instructional program enrollments in

this area. Both computer science languages and programming and

business data peocessing applications enrollments were higher in

larger schools.

o Enrollments in specific mathematics and science instructional

programs differed across regions of the country. Schools in the

South had the lowest percentage of students enrolled in algebra 3,
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geometry, and advanced and pure mathematics courses and the highest

percentage enrolled in algebra 2, general biology, and general

physical sciences. Northern schools had generally higher

enrollments in advanced level science programs.

o There were few significant differences in mathematics and science

enrollments by school location; however, urban students were more

likely to have enrolled in general mathematics 1, and suburban

students were more likely to have enrolled in geometry advanced and

pure mathematics, and chemistry. Student enrollment in the

individual vocational education instructional programs varied by

school loCation.

o In general, there were few differences in instructional program

enrollments between schools with and without a minimum competency

test graduation requirement. However, schools with such a

requirement had a higher percentage of their students enrolled In

general mathematics courses and a lower percentage enrolled In

algebra 1 and 2 and geometry.

o Schools with a higher percentage of their students in an academic

program or schools in which three-quarters of the student population

expected to attend college had higher overall science and computer

science enrollments and lower vocational education enrollments.

When at least two-thirds of their students were in an academic

program, schools had a higher percentage of students enrolled In

advanced level mathematics and science courses.

o While there was no relationship between overall enrollments in

mathematics, science, and vocational education courses and the

availability of a gifted-talented program, there was at pattern of

slightly higher enrollments in computer science in schools with such

a program.

o Overall, no consistent patterns emerged in mathematics, science,

vocational education, and computer science
enrollments with respect

to the student body composition
characteristics of schools.
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o Schools with a dropout rate under two percent had a significantly
higher percentage of their students enrolled in college preparatory
mathematics and science courses and a lower percentage of students
enrolled in general mathematics. Vocational education enrollments
for marketing, industrial arts, trade and industry, and consumer and
occupational home economics were higher when the dropout rate was
two percent or morL
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CHAPTER

INTRODUCTION,

A well-documented problem facing education in the United States is the crit-

ical need to impart basic skills in mathematics and science to its stu-

dents. Moreover, with the increasing role computers are playing in all

facets of American life, another problem facing education is that of

deciding hoW best to prepare students for using this technology. Panels,

commissions, and policy-makers at the highest levels have put forth specific

proposals for addressing these problems. The majority of these proposals

shift curriculum emphasis and class hours away from such programs as voca-

tional education to required courses in, mathematics, science, and computer

science. Advocates of vocational education have argued that such proposals

have traditionally overlooked the role of their field in responding to these

problems.

The analysis summarized in this report was undertaken to provide educators,

policymakers, and the general public with information on the current status

of mathematics, science, vocational education, and computer science in the

secondary schools of the United States. Data collected by the National

Center for Education Statistics were used to address questions concerning

these secondary school programs. The answers provided to these questions

may be used as input into policy decisions concerning future directions of

mathematics, science, vocational education, and computer science In our

nation's schools.

1.1 The Decline in Mathematice and Science Education

Mathematics and science education have experienced three essential problems:

declining enrollments, declining achievement scores, and a diminishing

teacher pool. Enrollments in traditional mathematics courses dropped sharp-

ly between 1964 and 1981. The percentage of high school students enrolled

in algebra 1 declined from 76 to 64 percent, while enrollment in geometry

1 2



dropped from 51 to 44 percent, and algebra 2 from 35 to 31 percent. Enroll-

ments in science courses such as biology (80 to 77 percent), chemistry (34

to 32 percent), and general science (61 to 37 percent) experienced similar

declines over this period.1

Interrelated with declining enrollments in mathematics and science is the

decline in student achievement scores in these areas. The National Science

Board reported that between 1973 and 1982 the mean achievement scores of 17

year-olds declined 3.2 percent in mathematics. Similarly, between 1970 and

1983 mean science echievement scores declined 6.7 percent. Regarding the

decline in the sciences, Stephen Graubard, editor of DaedeLue, dismally

concluded, "scientific knowledge and understanding, by any reasonable

standard, is so uncommon among Americans of all ages and races today that it

is no'exaggeration to speak of mass illiteracy In the sciences.
2

Compounding the problem of declining enrollments and achievement scores is

a diminishing mathematics and science teacher pool. Max Sobel, past

president of the National Council of Teachers of Mathematics, noted:

Since 1972 there has been a 77 percent decline in the number of

secondary level mathematics teachers prepared by schools of education
nationwide. As a result, over 50 percent of the newly employed mathe-
matics teachers in some states are considered to be unqualified
to teach mathematics, but continue to be employed on3an emergency basis
because fully certified teachers are not available.

The reduced science teacher pool Is also critical. Between 1970 and 1900

the production of science teachers by schools of education dropped by 64

percent.
4

1/ Clifford Adelman, "Devaluation, Diffusion and the College Connection: A
Study of High School Transcripts, 1964-81, Washington, D.C. National
institute of Education, March 1983 in Educating Americans for the 2J et
rani= by the National Science Board Commission on Precollege Education
in Mathematics, Science and Technology, September, 1983, p. 1.

2/ Stephen Graubard, ed. "Nothing to Fear, Much to Do," DIAgAhllig, Spring,
1983, p. 237.

2/ Max A. Sobel, "The Crisis in Mathematics Education," Fflecational
HOLLZO115, W I nter.

.6/ Susan Walton, "A Generation Lags Behind as Science Advanced," EducatigIn
lgek, July 27, 1983, p. 2.
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1.2 apiu_t_Inas_to the Decline in,_ajajjmpAg±___e±jnn_kj,
Education

Many of the proposed solutions to the problems confronting mathematics and

science education require a restructuring of curriculum emphasis. Students

would be required to take more courses and devote more of their class hours

to courses in mathematics and science. The Paidela Proposal would eliminate

°ail specialized training for particular Jobs" from the secondary school

curriculum in order to make time for the essentials of "basic schooling."
5
A

plan of action prepared by the National Science Board for improving mathe

matics, science and technology education for all American elementary and

secondary students recommends significant increases in the number of

required mathematics and science courses. in the language of the report,

All secondary school students should be required to take at least three

years of high school mathematics including one year of algebra . .

(and) at least three years of science and technology, including one

semester of computer science prior to high school graduation.

The recommendations of the National Commission on Excellence in Education

strongly emphasize a return to basics, or as the Commission phrases it,

the "new basics." In the areas of mathematics and science, all students

would be required to take, "at a minimum," three years of mathematics, three

years of science, and one-half year of computer science The Commission

also urges that high school curricula "also provide students with programs

requiring rigorous effort in subjects that advance students personal, edu-

calional, and occupational goals."8

Mortimer J. Adler et al., The Paidp14 Empaaal -- in EstugAtismni Auti-

ipstQ (New York: Macmillan Publishing Co., 1982), p. 35.

Natft421 Science Board Commission on Precollege Education In_ Mathema-

tics, Science and Technology, Ed11-c@il.P.9 Americans for _the 21.5t rdint=

(Washington, D.C., 1983), p. 40.

ij The National Commission on Excellence in Education, jA Nation 11$ .11;151i:

1b2 itistagratlig for Educ E.L.IL9LED
(Washington, D.C., 1983), p. 24.

$J kafign j Riak: The Jjveraj_-L2g fof Ettace 1 ona I Bgigrap p 26.
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Gone Bottoms, Executive Director of the American Vocational Association,

takes exception to the proposal contained in the Commission on Excellence

report aid other similar- reports. He notes:

Outt,

ETheyj focus narrowly on the academic curriculum in the high school.
Both reports refer repeatedly to the goal of excellence for all
programs and all students, but the recommendations fail to live up to
this intention, in fact, four of the six specific charges to the
Commission on Excellence dealt with preparation for college, college
admission, and success in college. No mention was made of preparation
for Work:

pr Nirvids did or.:1i or'en oxisider

o pfenfl r ICH! urns to contribute to the g new basics9

or to alloviale scientiffc and lechnologicai backwardness." 10

The ,problcmc facing mathematics and science education must be resolved if

our young pple are going to compete effectively in an ever-changing

technologic! world. However, there is much debate concerning the best way

accompli this goal. Some argue that solving the problems of mathema-

?:Ics and scene by undermining the success of vocational education in

epnrinq !,Zudents f 01- entry Into The labor for I 5. not In the host

onfIurn or its young

,--0.fore we a f.Tflutions to the problums confronting education in mathema-

tIc7r arrJ s0;cp, we need to understand better the status of mathematics and

,e,lence in the option condary school s. Moreover, we need more informa-

IOD on tkc-,,,,,o '1ur:h as vucational education, the arts, and the

burranitie 1ot !oI aff47...jed by attempts to remedy the mathematics

-1!;d -.;cience ,,chool students. In particular, informa-

tton Is neo OD: (1) fr,o tyr.es of courses currently being taught in

:rp,;,ftcmal;cs, '!once, and education, (2) the current enrol imerrts

',3) the H.terlslics of schools that offer different

,-JAence, and vocational ndn;111un COUrF,
and rates in these courser.5, ard (4) the

; par tici pate VniVing &eoo I n

or

21/ Gene OuYfc,Ti-is, 17cutive "Voc En Belongs. or 'The W-llonel
Agenda Y2c7-A, (),..tober 1963, p. 6.

lT/ Bottoms,
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1.3 LemptIblnSelence :dqeatiree

It Is generally recognized that there is a shortage of computer science

Instruction in our nation's schools. It is equally recognized that, at a

minimum, today's students need to become acquainted with the computer and

its uses If they are to compete effectively in the job market and succeed In

postsecondary education. Furthermore, schools are experiencing the value of

the computer as a learning tool which permits students to explore subject

areas and investigate concepts through simulations and games.

Traditionally, computer studies in education have been classified Into two

main groupings -- computer science and business data processing. Computer

science was traditionally tied to mathematics while business data process-

ing, as its name implies was linked to the study of business. Recently, a

third classification of computer studies has emerged which focuses on learn-

ing about computers. Computer literacy courses provide students with the

opportunity to learn what a computer is, how it works, and what it can and

cannot do.

As indicated earlier, many of the panels and commissions that have studied

the status of contemporary education have recommended that computer science

instruction be a part of all students' educational experience. There

is, however, much discussion concerning the best way to achieve this goal.

Often missing from this discussion is current information on the level of

computer science instruction in schools, enrollments in these courses, and

the characteristics of schools with differential offerings and students par-
.

ticipation In this type of program.1

AT Throughout this report, the term computer science is used to refer to

the overall study of computers, including courses traditionally classi-

fied as computer science, business data processing, and computer

literacy. An alternative term, which some might prefer, would be

computer studies.

5



1.4 An AmlysiseiCDPraaittleting5 en_d Enrollments iiielieihemeiLliang.gz.

Vocatioael Edncation,,ead. Commte,E_Sci_a:egp.

Recognizing the need for detailed information on the status of mathematics,

science, vocational education, and computer science in secondary education,

and the ability of certain data collected by the National Center for

Education Statistics (NCES) to help meet this need, the NCES contracted with

Evaluation Technologies Incorporated (ETI) to design and conduct an analysis

of these subject areas. The gereral objectives of the analysis were to:

o identify current mathematics, science, vocational education, and

computer science course offerings and enrollments in the secondary

schools in the United States;

o Identify those school characteristics That are associated with

differential course offerings and enrollments In mathematics,

science, vocational education, and computer science.

1.5 DeedeeSourcee

Data to investigate the course offerings and course enrollments of U.S.

secondary schools in mathematics, science, vocational education, and

computer science, courses were available through several surveys sponsored by

the U.S. Department of Education, National Center for Education Statistics.

Par'icularly useful were the data collected by

o The 198? High School and Beyond (HS&D) Course Offerings and Course

Enrollments Survey

o The 1902 High School and Beyond Transcr iptc Survey

o The 1980 High School and Beyond Base Year Survey

o The i'')ft? High Schee! and Beyond First Fo!low-up Survey

Data from the HUB Course Offerings and Course Enrollments survey were used

to estimate the number and percentage of schools offering courses in mathe-.

matics, science, .vocational education and computer 3CIEMC30 The course

25



enrollment data obtained as part of this survey were not complete enough

(I.e., the response rate was too low) to provide a basis for estimating

national enrollments. Therefore, student transcript data were used for this

purpose.

It should be noted that enrollment data based on student transcripts are not

precisely comparable with opure' enrol/ment data for a school year. Trans-'

cript data cover four years of study by each student. Thel\typos of data

are equivalent-only to the extent that the freshmen, sophomores, and juniors

of 1981-82 took the same courses that year that the HS&B seniors had taken

when they were freshmen, sophomores, and juniors.

Data provided by school administrators In response to Items on the HUB Base

Year and First Follow-up school questionnaires permitted the identification

of school characteristics that were related to course offerings and course

enrollMents.

1.6 eeo 'Wizen-a lapel-Len

The remainder of this report is organized into four chapters and a technical

appendix. Chapter 2, entitled Key Study Definitions, presents definitions

both at the conceptual and operational level of mathematics, science,

vocational education, and computer science. Chapter 3 presents an overview

of study findings pertaining to course offerings and course enrollments

in mathematics, science, vocational education, and computer science.

Chapter 4 describes leffeerelelege in these subject areas as related to school

characteristics, and Chapter 5 describes enreliments in these subjects as

related to school characteristics. The technical appendix presents brief

descriptions of the sample designs, data sources, data adjustments, proce

dures for calculating standard errors, and a complete list of the courses,

by 6-digit codes, which were encompassed under various mathematics, science,

vocational educaion, and computer science instructional programs.

7
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CHAPTER 2

KEY STUDY DEFINITIONS

When designing the analysis of course offerings and enrollments in the

curriculum areas of mathematics, science, vocational education, and computer

science, It was necessary to establish conceptual and operational defini-

tions of each area. These definitions were required for two reasons: (1)

for the proposed analysis to produce meaningful and policy-relevant find-

ings, all curriculum areas had to be uniquely described within the context

of secondary education, and (2) the quantitative nature of the analysis

required that key concepts be operationally defined In terms of the avail-

able survey data.

The NOES determined that subject-area specialists would be needed to iden-

tify the common and unique elements of mathematics, science, vocational

education, and computer science secondary education and to advise in the

operational ization of these elements in terms of instructional prOgrams and

courses. Specialists were selected from among national, state, and local

leaders in secondary and postsecondary education and in educational policy

development.

The subject-area specialists and ETl project staff convened to: (1) develop

abstract definitions of mathematics, science, vocational education, and

computer science; (2) identify high school courses which should be flagged

as mathematics, science, vocational education, or computer science

offerings; and (3) develop a set of research questions framed in the HS&B

survey data. Two sessions were held, one to consider mathematics, science,

and computer science and one to consider vocational education.

The subject-matter specialists provided either a conceptual definition of

the relevant subject area, accompanied by a list of course codes from the

Classification of Secondary School Courses (CSSC) organized to represent

this definition, or the codes which implied a clear definition.
12

These

12./ Evaluation Technologies Incorporated, .A Classificaflon l'acpuldint

School Courses, Washington, D.C.: National Center for Education
Statistics, 1982.
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definitions are presented in the following sections. The CSSC codes which

were used to define secondary school study in each area are included as part

of the technical appendix to this report.

2.1 Mathematics

Mathematics Is the group of subjects that deals with quantities, magnitudes,

forms, and their relationships by the use and manipulation of numbers and

symbols. The study of mathematics in secondary schools includes coursework

in the following instructional programs:
13

General Mathematics (1, 2, and other)

Algeba (1, 2, and 3)

Geometry

Advanced and Pure. Mathematics (e.g., calculus, trigonometry, and

analytic geometry)

Advanced Placement Calculus

Statistics, Applied Mathematics, and Actuarial Science

2.2 Science

Science was defined as the organized knowledge that is gained through

ystematic empirical methods. The sciences listed in the CSSC were divided

into two general categories: (1) life sciences and (2) physical sciences.

Within these two categories, courses were grouped according to the ge.feral

structure of the CSSC 4-digit subject areas codes as follows:
14

.

General Biology

College Preparatory Biology

Other Life Sciences (e.g., botany, biochemistry, and microbiology)

13,/ On the advice of the panel members, certain mathematics offerings were
not included in the analyses. They included vocational (i.e., business
mathematics, agricultural mathematics) and computer mathematics courses.
These offerings are instead included under the vocational education and

computer science subject areas.

IAJ The panel decided to exclude general science offerings. The reasons for

this decision were threefold: (1) the interdisciplinary nature of

courses of this type; (2) the differences in content and_format of such

courses across-schools, and (3) the fact that general science is offered

as an eighth grade course in many schools.



e General Physical Sciences

o Other Physical Sciences (e.g., astronomy and atmospheric science)

o Chemistry

o Geological Sciences

o Physics

2.3 Vocational Education

"Vocational Education means organized educational ,programs which are

directly related to the preparation of Individuals for paid or unpaid

employment in occupations . . . . requiring other than a baccalaurate or ad-

vanced degree."
15

In the secondary school setting, vocational education includes coursework in

the following nine areas:

e Agriculture

to Business
16

O Marketing

o Health

Indust la! Arts

O Tech logies

o Trade and Industry

o Consumer Home Economics

e Occupational Home Economics

1,5/ 34 Combined Federal Regulations, Part 400.

1§./ Due to the critical importance of computer studies, certain business and
technology 'offerings (e.g., business data processing and computer
applications) were considered under the heading of computer studies
rather than vocational education.
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2.4 romWer _adance

Out of an apprelation that computer science is becoming increasingly sep-

arated into its own curriculum area, It was decided to treat it separately

from mathematics, science, and vocational education in the analysis. A

program development specialist from a nearby public school suggested guide-

lines for the analysis of offerings and enrollments in computer science.

The study of computers has been tied to two different disciplines: computer

science has become associated with the discipline of mathematics, whereas

data processing has allied itself with business. A new third curriculum

area is computer literacy. Current literature tends to include computer

literacy under the subject heading of computer science.

The study of computers In U.S. secondary schools Includes coursework in the

following areas:

o Computer Science Languages and Programming

o Business Data Processing Applications.



CHAPTER 3

OFFERINGS AND ENROLLMENTS IN MATHEMATICS, SCIENCE, VOCATIONAL EDUCATION,

AND COMPUTER SCIENCE: OVERVIEW

This chapter presents a general overview of our research findings. The

findings are structured to address the following questions:

o What mathematics, science, vocational education, and computer

science courses are offered in U.S. secondary schools? Wh

courses are offered most and least frequently?

o What percentage of total high school course offerings are

mathematics, science, vocational education, and computer science

course offerings?

o What is the enrollment in mathematics, science, vocational

education, and computer science? Which courses have the highest

and lowest enrollments?

o What percentage of total high school course enrollments are

mathematics, science, vocational education, and computer science

course enrol Iments?

3,1 faurae-Oltariage

The vast majority of secondary schools in the United States offered one or

more courses in mathematics, science, and vocational education during the

1981-82 school year (see Table 1). In addition, over one-half of these

schools offered at least one course in computer science during this period.

A total of 19,700 schools (99.8 percent of the U.S. total) offered course-

work in mathematics. The corresponding numbers for science, vocational

education, and computer science were 19,500 (98.9 percent), 19,500 (98.8

percent), and 10,900 (55.3 percent), respectively.

31
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Table 1: Number of U.S. Secondary Schools Offering Courses in Mathematics, Science, Vocational Education and Computer Science
Instructional Programs, Total Enrollment in Each Program, and their Percent of U.S. Totals: 1981-82

(U.S. Total Secondary Schools = 19,725; U.S. Total Grade 12 Enrollment . 3,268,000)

Instructional
Program

Secondary Schools
Offering Courses in this Program

Program
FnrclIment

a As Percent

99.8

Nb
10 11

3,198

As Percent
ptal

Mathematics 19,700 98.0
General Mathematics 1 16,700 84.8 1,347 41.3
General Mathematics 2 13,200 67.1 848 26.0
General Mathematics, Othor 2,500 12.6 123 3.8
Algebra 1 18,200 92.1 1,929 59.1
Algebra 2 16,500 83.4 989 30.3
Algebra 3 9,500 48.4 392 12.0
Geometry 18,100 91.5 1,558 47.7
Advanced and Pure Mathematics 13,700 69.3 546 16.7
CalCulus, Advanced Placement 2,400 12.0 53 1.6
Statistics, Applied Mathematics and
Actuarial Science 2,400 12.3 43 1.3

Science 19,500 98.9 2,967 90.9
Biology, General 19,200 97.5 2,425 74.3
Biology, College Preparatory 10,500 53.2 420 12.9
Life Sciences, Other 4,500 22.9 188 5.8
Physical Sciences, General 11,400 57.8 1,033 31.6
Physical Sciences, Other 2,400 12.2 96 2.9
Chemistry 17,600 89.2 1,057 32.4
Geological Sciences 6,700 33.9 464 14.2
Physics 16,200 82.4 498 15.3

Vocational Education 19,500 98.8 3,144 96.3
Agriculture 10,200 51.9 318 9.7
Business 19,100 96.8 2,537 77.7
Marketing 8,700 44.0 304 9.3
Health 5,600 28.2 115 3.5
Industrial Arts 14,800 75.1 904 27.7
Technologies 2,100 10.5 75 2.3
Trade and Industry 15,600 79.2 1,370 42.0
Consumer Home Econcnics 17,600 89.3 1,672 51.2
Occupational Hems Economics 11,500 58.2 680 20.8

Computer Science 10,900 55.3 435 13.3
Computer Science Languages and Progrt.ling 9,300 47.0 323 9.9
Business Data Processing Applications 4,500 23.0 131 4.0

_a Schools rounded to the nearest hundred.

b/ EstiMited number of students who took one or mere purues in the upeeified instruc.tional prourtm over
hiAf, school cAreer.

0
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The extent to which courses in the different instructional programs in

mathematics, science, vocational education, and computer science were

offered varied a great deal. The course C'hassification system is described

In Appendix E. The most commonly offered, instructional programs, as

evidenced by their 'presence In over 80 percent of the secondary schools

across the nation, were:
O

2b±hematiee

o General Mathematics 1

o Algebra 1

o Algebra 2

o Geometry

ScLepro

o General Biology

o Chemistry

o Physics

Lace .1

o Business

o Consumer Home Economics.

Computer science courses were less widely available in U.S. secondary

schools during the 1981°82 school year. Computer science languages and

programming courses were offered at 47 percent of the schools and business

data processing applications at 25 percent,

instructional programs offered least frequently (i.e. by less than 15

percent of the nations s schbols) included:

o Other General Mathematics

o Advanced Placement Calculus

o Statistics, Applied Mathematics, and Actuarial Science

14



Science

o Other Physical Sciences

o Technolool,zs.

3.2 _Course Enrollments

In addition to providing information on the number and percent of schools

offering courses in each of the mathematics, science, vocational education,

and computer science instructional programs, Table 1 presents Information on

the number and percent of students who enrolled in courses in each of these

programs over the course of their high school careers. This enrollment

information applies only to secondary school students who were still

enrolled in school in Spring 1982 or who had already graduated. Students

who had left school between the HSAB Base Year Survey in 1980 and the First

Follow-up Survey in 1982 were not included.

Overall, mathematics and vocational education courses had higher enrollments

than did science and computer science courses. Over 95 percent of the

secondary school students had enrolled In at least one mathematics course

and at least one vocational education course at some point in their high

school careers. Approximately 90 percent of the students had taken at least

a single science course. In contrast, only about 13 percent had studied

computer science.

As expected, there was a strong relationship between the availability of

courses in the various instructional programs and program enrollments. Only

two of the instructional programs, general biology and business, had student

enrollments in excess of two million. Instructional programs with enroll-

ments of one million or more Included:

15



Bathematias

et General Mathematics 1

O Algebra 1

a Geometry

o General Physical Sciences

a Chemistry

Vocational Education

o Trade and Industry

Consumer Home Economics

Courses least frequently taken (i.e., those taken by less-than five percent

of the students) included other general mathematics; advanced placeMent cal-

culus;f statistics, applied mathematics, and actuarial science; other

physical sciences; health; and technologies.

Student enrollments in the two computer science programs were relatively

low. About 10 percent of the students had enrolled in computer science'

languages and programming, and another four percent had enrolled in business

data processing applications. In conjunction with the findings pertaining

to computer science offerings, these data indicate that as late as 1981-82,

relatively :few students had the opportunity to take computer science

Instruction and had actually been exposed to such instruction In a secondary

school setting.

fp 1 Jo ; 0 I 0 I,

A central component of vocational education in U.S. secondary sOlools is

cooperative education. Through participation in a cooperatieducatiom

program, students gain paid on -the -Job training which augments their class-

room experiences.

16



Cooperative education courses were grouped under the vocational education

instructional programs to which they are most closely aligned thoughout the

nalyses reported in this and subsequent chapters. However, given the

importance of these courses, a separate analysis was performed to determine

the number and percentage of schools that offered cooperative education

courses and enrollments in these courses. A list of the cooperative

education courses used for this analysis is found in Sect! m E of the

Technical Appendix.

By far, the most prevalent form of cooperative education was related to

training in trade and industry. About 44 percent of secondary schools

offered this form of cooperative work experience, and about 12 percent of

secondary school students had enrolled. Business and marketing were the

next most common areas of cooperative education. Nearly one-quarter of all

schools offered cooperative education courses of these types and about three

percent of all students had enrolled in each. Agriculture and occupational

home economics cooperative education were offered by a smaller percentage of

schools (7 percent and 4.5 percent, respectively) and enrolled signi4icantly

fewer students (.4 percent and .3 percent, respectively). Finally, coopera-

tive education was not typically associated with :vocational training in

health; less than two percent of the schools offered this type of course

and only about one student in every thousand was enrolled.

304 be 0 .arses OflaredIn 1.1,5_amandAaSglinni

Table 2 presents findings pertaining to the number of courses offered

In 19,725 secondary schools throughout the U.S. during the 1981-82 school

year.
17

Vocational education courses were, by far, more pervasive than were courses

In the other areas. Approximately 32 courses of this type were offered per

school as compared with about nine in mathematics, nearly seven in science,

and one in computer science. The larger number of vocational education

121 Because the length of high school courses varies by subject area and

school, caution should be exercised when interpreting these findings and

those reported In Table 3

17



Table 2: Total and Average Number of Course Offerings in Mathematics, Science, Vocational Education, anJ Computer Science
Instructional Programs in U.S. Secondary Schools: 1981-82

instructional

School

Total Courses OC:fuerr:: Off°r1111-----Tverage

1Ji19115.041/_

Mathematics
General Mathematics 1
General Mathematics 2
General Mathematics, Other
Algebra 1

169
30

23

3

21

,E'er

8.5
1.5

1.2

.2

1.1

Alcebra 2 19 1.9
Aloebra 3
- 13 .7

Geometry 23 1.2

Advanced and Pure Mathematics 29 1.5
Calculus, Advanced Placement 3

Statistics, Applied Mathematics
and Actuarial Science 3 .7

Science 133 0.7
'Biology, General 33

,
1.7

Biology, Colleoe Preparatory 15 .0
Life Sciences, Other 7 .3

Physical Sciences, General 15 .7

Physical Sciences, Other 4 .2

Chemistry 29 1.5
Geological Sciences 9 .4

Physics 22 1.1

Vocational Education 625 31.7
Agriculture 43 2.2
Business 179 9.1
Marketing 92 1.7
Health 11 .6
industrial Arts 45 2.5
Technologies 4 .2

Trade and Industry 172 8.7
Consumer Home Economics 118 6.0
Occupational Home Economics 32 1.6

computer Science 21 1.0
Ccmputer Science lanauages and ProgrrJw,ing 15 .7

Business Data Processing Applications .3

a) 6

BEST COPY AVAILABLE.



offerings reflects the broader scope of secondary school training in this

area. That is, agriculture and business encompass a wider range of topics

than chemistry or algebra 1, for example.

Among the various instructional programs, the most extensive offerings

those that averaged 1.5 or above per school) were in general maths-

matics 1; advanced and pure mathematics; general biology; chemistry;

agriculture; business; industrial arts; trade and industry; and consumer and

occupational home economics.

Courses in the following instructional programs were not commonly offered:

other general mathematics; advanced placement calculus; statistics, applied

mathematics, and actuarial science; other life sciences; other physical

sciences; geological sciences; technologies; and business data processing

appl ications.

3.3

Offerings and Enrollments

Table 3 presents the course offerings in mathematics, science, vocational

education, and computer science as percentages of all courses offered by

U.S. secondary schools during the 1981-82 school year. Table 4 presents the

results of a similar analysis of course enrollments as percentages of all

U.S. course enrollments.

Mathematics courses offered during the 1981-82 school year represented

approximately eight percent of all the high school courses offered during

that period, while science courses accounted for about seven percent and

computer science courses accounted for one percent. Vocational education

courses, on the other hand, represented nearly one-third of all high school

offerings. This finding and those presented in Tables 1 and 2 highlight

vocational education2s position as a major component of secondary school

education.

19



Table 3: Course Offerings in Mathematics, Science, Vocational Education,
and Computer Science as a Percentage of Total High School
Offerings: 1981-82

Program Percentage of

Mathematics 0.3

Science 6.6

Vocational Education 3009

Computer Science 1.0

3,9

20



Table 4: Student Enrollment in Mathematics, Science, Vncational. Education,

and Computer Science as a Percentage of the Total High School

Course Enrollment: 1981-82

Program Percentage of Total High School

Ptg-tgaga----

Mathematioz

Science

Vocational Education

Computer Science

21



Among the four subject areas under study, student enrollments in vocational

education courses accounted for the largest share of the total high school

course enrollment; 18 percent of the total enrollment in all high school

courses was in vocational education. In contrast, about 10 percent of high

school course enrollments were in mathematics and about seven percent in

science. Computer science enrollments accounted for about one-half of one

percent of the total course enrollment.

22



CHAPTER 4

OFFERINGS IN MATHEMATICS, SCIENCE, VOCATIONAL EDUCATION, AND COMPUTER

SCIENCE AS RELATED TO SCHOOL CHARACTERISTICS

In order to understand the secondary school mathematics, science, vocational

education, and computer science curricula, course offerings in the Instruo-

tional programs of each subject area were further analyzed. The focus of

this analysis was on identifying the characteristics of schools that offered

more than the average number of courses in the various mathematics, science,

vocational education, and computer science instructional programs. The

characteristics of schools that offered greater than the national average

number of courses in each instructional program were compared with charac-

teristics of those schools that offered the national average number or fewer

courses in that program.
18

When the national average number of courses offered by schools is less than

one, the classification of schools in the sample with respect to course

offerings is simplified. In these cases, schools are classified as either

offering one or more courses in an instructional program or as offering no

courses of this type.
19

All estimates presented In the tables that follow were derived from samples

of schools and students. Consequently, they differ somewhat from the values

that would have been obtained had a complete census of the populations of

la/ The national average number of courses offered for any particular

instructional program actually translates to the average number of

distinct course titles offered by the schools. It does not represent

the number of sections of a particular type of course since schools only

reported offering a course; no data on the number of sections of a

course were collected.

19J When classifying schools prior to the analysis of course offerings by

school characteristics, the actual weighted mean number of courses was

used rather than the rounded mean reported in Table 20 Thus, in a few

cases, schools that offered the number of courses reported as the mean

in Table 2 are Included in the classification of "greater than the

national average number" of course offerings. This occurs with respect

to algebra 2 and consumer home economics.
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schools and students been conducted. Procedures for measuring the varia-

bility of the estimates reported in the tables are outlined In the Technical

Appendix.

All of the differences described in this report, unless otherwise Indicated,
are at least two times the standard error of the difference and therefore
are statistically significant. 20 It is recommended that the reader who is

Interested in other differences displayed in the tables calculate their

standard error to reduce the likelihood of misinterpreting the findings.

4 0 9 aghp.AlT,,tp24Euhlisb llo c 4t_atlierErliffits

It is generally assumed that the education provided by public and private

schools Is quite different in terms of the numbers and types of courses they

provide. In order to examine these differences, HS&8 schools were grouped

into three categories: public, Catholic, and other private. The percentage
of schools in each of these categories that offered greater than the
national average number of courses In mathematics, science, vocational

education, and computer science were then compared with one another (see

Table 5).

Other private schools were, in general, less likely to offer mathematics,

science, and vocational education courses than were public and Catholic

schools.
21

As expected, the largest difference in course offerings as

related to school type was for vocational education. Over one-half of the

public schools as compared with nearly 17 percent of Catholic schools and

1.5 percent of other private schools offered at least 32 vocational

education course titles.

gP/ The method for appr ximating the standard errors of course offeriqias
which is presented in the Technical Appendix was used to determine the
significance of the estimates reported in Tables 5 through 16. The
significance of the estimates reported in Tables 17 through 28 was based
on the calculation of exact standard errors using the method of Balanced
Repeated Replicates.

W Estimates for other private schools may be less accurate than those for
other school types because of the small sample size and a low response
rate.
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Table 5: Percentage of Schools Offering Greater than the National Average Number of Courses In Mathematics, Science, Vocational Education, andConputer Science instructional Programs. by Type of School: 1901°02

instructional Program
Tvoe of school

1

15 900a

Mathematics
General Mathematics 1
General Mathematics 2
General Mathematics, Other

42.2
44.5
32.0
14.0

51.6

27.6
32.0
8.4

17.8

13.0

6.7
5.7Algebra 1 14.2 12.8 8.7Algebra 2 85.1 83.0 72.6

Algebra 3 48.1 60.8 42.0Geometry 19.7 37.9 9.4
Advanced and Pure Maihematics 41.4 57.5 27.0
Calculus, Advanced Placement 10.5 13.9 20.8
Statistics, Applied Mathematics

and Actuarial Science 12.4 13.5 10.7

Science 41.3 48.5 27.3
Biology, General 47.5 51.2 30.2
Biology, College Preparatory 55.3 61.3 1:1.4
Life Sciences, Other 23.2 31.8 15.1
Physical Sciences, General 55.6 54.7 74.7
.Physical Sciences, Other 11.9 10.4 16.0
Chemistry 39.5 45.2 22.5
Geological Sciences 34.3 37.0 28.7
Physics 20.0 19.9 16.6

Vocational Education 51.3 16.9 1.5
Agriculture 44.5 0.0 1.5
Business 49.3 36.5 2.1
Marketing 34.5 20.4 3.0
Health 33.1 19.1 1.5
Industrial Arts 52.0 1.1 1.5
Technologies 10.7 8.0 10.5
Trade and Industry 45.8 14.1 1.5
Consumer Home Economics 60.4 23.1 7.9
Occupational Home Economrcs 40.3 16.7 17.0

Computer Science 29.5 22.5 17.9
Cosputer Science Languages
and Programing 46.9 55.7 28.5

Business Data Processing Applftntions 26.5 15.4 3.9

F2/ Schools rounded to ?he nearest hundred.

4 4
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With respect to mathematics instructional program offerings, Catholic
schools were more likely to offer advanced level mathematics courses
(algebra 3p geometry, and advanced and pure Mathematics) and other private

schools were more than twice as likely to offer advanced placement calculus.

Public schools, on the other hand, were, on,average, three times more likely

to 'ffer courses in the vocational education instructional programs than

were Catholic schools. While few schools offered more than a single course

in computer science, Catholic and public schools were more likely to offer

computer science languages and programming; public schools were more prone

to offer business data processing applications.

02 School Size, ReeloneognAikAgilLaitlf.

School size, region, and urbanicity were examined to determine whether or

not they had any bearing on the types and number of mathematics, science,

vocational education, and computer science courses offered to students.

Schools were grouped into one of three size categories based on their total

enrollment: (1) less than 500 students, (2) between 500 and 1,499 students,

and (3) 1,500 or more students. Schools were also classified into four

regionsNorth, South, North Central, and Nestand according to whether

They were located in an urban, suburban, or rural setting.

As can be seen in Table 6, there is a strong association between school size

and course offerings: as student enrollment increased, there was a corre-

sponding increase in the number (and variety) of courses offered in mathema-

tice, sciencep-vocational education, and computer science0

In general, differences in course offerings were the most pronounced between

the smallest schools (those with enrollments of less than 500 students) and

mid-sized schools (those having between 500 and 1,499 students) than between

mid-sized schools and larger schools (those with 1,500 students or more).

Larger schools were most likely to offer a greater number and variety of

course-taking opportunities in most instructional programs of Interest.

Exceptions to This pattern included algebra 1 and 2, statistics, applied

methematics, and actuarial SCTOBCOD other life sciences, general physical

sciences, and agriculture.

2
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Table) 6: Percentage of Schools Offering Greater Than the National Average Number of Courses In Mathematics, Scionco, Vocational Education, and Computer
Science Instructional Programs, by School Size: 1981-82

3o3tructien3i Program
School 517e

J00 to 1.499 Studj s 1,500 Or More Students
ess t 0 Students

9,0008

14.0

20.5
14.4
4.1

5.3
79.5

39.9
7.6

22.4
4.3

7

59.7

52.7
40.1

17.8

29.3

88.4
54.7
27.3

56.5
16.8

MOO

84.2
74.7
53.5
30.2
25.6
05.1
62.8
45.4

69.0
25.9

V.aibez.tatics

General Mathematics !
General Mathematics 2
General Mathematics, Other
Alcebra 1
Algebra 2
Alcebra 3
Cecmetry
Advanced and Pure Mathematics
Calculus, Advanced Placement
Statistics, Applied Mathematics
and Actuarial Science 5.i 10.3 23.2

Science 15.8 58.1 83.1
Biota-ay, General 30.5 55.4 77.1
Stoical+, Ccliege Preparatory 34.2 68.6 03.3
Life Sciences, Other 12.2 31.3 39.9
Physical Sciences, General 57.7 56.8 60.9
Physical Sciences, Other 6.9 13.2 29.8
Chemistry 14.6 56.8 74.8
Geological Sciences 26.6 37.1 52.3
Physics 7.7 25.8 47.1

V2zattonal Education 14,7 63.9 90.2
Agriculture 3-5,6 39.7 34.3
Pusiness 15.2 63.8 88.5
Marketing 10.7 40.1 71.6
Health 11.8 38.7 61.2
Industrial Arts 25.9 53.1 72.7
Technologies 4,1 II .7 30.9Trade and Industry 11.7 57.2 66.7
Consumer Nome Economics 32.8 66.3 79.4
Occupational Home Economics inj 45,9 73.5

1%:,mpte7- Sciewe 12.13 34.7 C3.4
Cemouter Science Languages

and Programming 34.1 55.3 72.7
liness Data Processing Applications 9.0 30.0 55.9

pi Scheel e rounded to the nearest hundred.
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Interestingly, Melly of the findings pertaining to school size are similar to

those relating course offerings to region (see Table 7). The course offer-

ings of southern schools resemble those of smaller schools while the course

offerings of northern schools are, in many cases, comparable to those of the

larger schools.

Northern schools offered more of the advanced level mathematics and science

courses than did schools in other regions. These schools also offered more

general biology courses. Schools in the South offered the fewest courses in

many of the vocational education instructional programs (business, indus-

trial arts, trade and industry, and consumer home economics) and in computer

science.

Since rural schools are, in general, smaller than those in an urban or

suburban location, it is not surprising that the course offerings of these

schools approximate those reported for the smaller schools. For example,

rural schools offered fewer geometry, advanced and pure mathematics, general

biology, chemistry, physics, marketing, trade and industry, and. business

data processing applications courses than did schools in other settings (see

Table 8). As one would expect, rural schools offered more agriculture

courses.

Suburban schools offered more statistics, applied mathematics, and actuarial

science courses than either urban or rural schools. They also offered more

geological sciences, business, occupation-il home economics, and computer

science languages and programming courses.

403 t

Schools were classified according to whether or not they had a requirement

that students pass a minimum competency test as a prerequisite for gradua-

tion. In Table 9, schools with and without this requirement are compared

with respect to their mathematics,

computer science offerings.

28

science, vocational education, and

4 9



Table 7: Percentage of Schools Offering Greater than the\NatIonal Average Number of Courses in Mathematics, Science, Vocational Education, and Ccmputer.
Science Instructional Programs, by Region: 1981.2

Instructional Program

0

Mathematics

General Mathematics 1

General Mathematics 2
General Mathematics, Other
Algebra 1

68.3\
45.1
44.2
20.3
22.7

Algebra 2 85.9
Alcebra 3 63.5
Geometry 34.4
Advanced and Pure Mathematics 64.6
Calculus, Advanced Placement 28.5
Statistics, Applied Mathematics

and Actuarial Science 27.3

Science 68.9
Biology, General 63.5
Bioloay, Ccllege Preparatory 68.7
Life Sciences, Other 33.9
Physical Sciences, General 57.3
Physical Sciences, Other 23.3
Chemistry 65.1
Geological Sciences 65.9
Physics 39.9

Vocational Education 56.4
Agriculture 18.5
Business 66.2
Marketing 35.3
Health 39.8
industrial Arts 57.5
Technologies 16.9
Trade and industry 51.1
Consumer Hcme Economics 50.9
Occupational Mane Economics 34.7

Computer Science 45.5
Computer Science Languages

and Prooramming 70.6
Business Data Processing Applications 37.2

South North Central

6 900 6.100

37.1

33.2
22.3
9.9
14.3
79.1
54.2
24.6
33.5
7.3

14.6

35.5
53.7
54.1
17.7
49.0

8.2
38.3
23.1

18.3

46.7
39.7
42.5
28.0
28.8
55.0
8.9
41.0
68.3
32.6

28.1

56.1

24.8

1 3.200

36.6
38.0
24.3
17.7

9.3
81.0
46.4
22.1
45.6

8.8

8.3

47.5
41.0

55.5
'1.2
50.0
20.3
34.5
33.5

22.5

47.4

28.5
44.6

29.6
24.0
39.6
17.4

42.9
54.0
56.7

34.7

55.5
19.4

30.3
42.9
29.6
8.8

10.0
87.2
36.7
7.4
34.0
9.5

4.8

26.8
32.1

43.8
18.1

69.5
6.7
26.0
27.3
9.3

30.3
44.3
30.4
28.3
24.1

24.1
5.4
25.7
35.0
29.2

15.0

23.3
16.0

PI Schools rounded to the nearest hundred.
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Table 8: Percentage of Schools Offering Greater than the National Average Number of Cours s in Mathematics, Science, Vocational Education, and Computer

Science Instructional Programs, by Urbanicity of School: 1981-82

Instructional Program Uri nn

3-000°

Pathcmatics. 51.8

General Mathematics 1 39.2

General Mathematics 2 32.3

General Mathematics, Other 19.7

Algebra 1 20.0

Algebra 2
77.8

Aicebra 3
57.4

Gearetry 21.8

Advanced and Pure Mathematics
41.6

Calculus, Advanced Placemant 70.6

Statistics, Applied Mathematics
and Actuarial Science

8.0

Science
46.8

Biology, General 53.7

Biology, College Preparatory 53.6

Life Sciences, Other 19.5

Physical Sciences, General 59.0

Physical Sciences, Other 10.4

Chemistry 43.4

Geolooicai Sciences 31.1

Physics 27.1

Vocational Education
46.7

Agriculture 0.2

Business
45.5

Marketing 40.7

Health
30.3

Industrial Arts
33.4

Technologies
12.4

Trade and Industry
42.0

Consumer Home Economics
41.5

Occupational Home Economics
31.6

Computer Science
34.2

Computer Science Languages
and Programming

44.0

Business Data Processing Applications
27.0

56.9 24.2

49.2 32.5

30.9 26.5

15.3 8.7

17.9 8.2

64.0 84.8

53.5 41.9

32.9 9.9

59.8 27.4

16.4 6.1

20.1 7.8

50.3 25.1

59.4 33.4

60.0 40.3

32.0 16.8

,61.0 59.1

21.6 6.1

52.7 25.0
43.G 27.7

20.6 10.0

51.4 35.3

30.3 48.2

52.9 34.5

36.7 21.1

34.6 23.0

40.3 40.3

17.8 4.6

48.3 29.5

57.0 49.6

43.8 31.1

39.6 16.9

63.0 36.4

32.3 I5.r

1! Schools rounded to the nearest hundred.



Table 9: Percentage of Schools Offering Greater than the National Average Number of Courses in Mathematics, Science, Vocational Education, and Computer
Science Instructional Programs, by the Existence of a Graduation Requirement of Passing a Minimum Competency Test: 1981-82

Minimum Competency

Instructional Program Not Required

N = 15,200a

gathcmatics 36.2
General Mathematics 1 35.9
General Mathematics 2 26.7
General Mathematics, Other 9.8
Algebra I 12.4
Algebra 2 84.3
Algebra 3 44.6

Geometry 18.7
Advanced and Pure Mathematics 37.7
Calculus, Advanced Placement 10.3

Statistics, Applied Mathematics
and Actuarial Science 12.6

Science 34.8

Biology, General 43.6

Biology, College Preparatory 50.5
Life Sciences, Other 20.1

Physical Sciences, General 59.9
Physical Sciences, Other 10.9

Chemistry 34.6

Geological Sciences 29.6
Physics 18.3

Vocational Education 36.7
Agriculture 37.4
Business 37.9
Marketing 25.4
Health 23.9
Industrial Arts 38.1
Technologies 8.6
Trade and Industry 31.0
Consumer Home Economics 49.6

Occupational Home Economics 29.4

Computer Science 23.4
Computer Science Languages

and Programming 45.0

Pusiness Data Processing Applications 16.9

est Graduation Reaulrement

Required

1 4 400

54.1
52.7
36.6
22.1
16.9
80.3

61.3
24.3

53.1
18.3

10.9

59.3
54.1

62.5
32.6

. 50.9
17.3
46.6
48.0

24.4

64.5
30.9
60.5
43.9
43.2
55.9
16.5

62.7
56.0

50.1

42.4

54.4
37.2

3,7.'hoois rounded to the nearest hundred.

01 CO Mial\bk_t.
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As the data Indicate, there Is a strong association between the presence of

a minimum competency test graduation requiremsnt and increased mathematics,

science, vocational education, and computer science course offerings. That
is schools that required students to pass a minimum competency test as a

prerequisie for graduatip offered more courses in these subject areas.

Not surprisingly, schools That had such a requirement in effect offered more

general mathematics N, 2, and other) than did schools without this require-

ment. M the same Hide, these schools offered more advanced level courses

such as algebra 5, advanced and pure mathematics, college preparatory

biology, other sciences., chemistry, and geological sciences. Pkewi5',e,

vocational education offerings tended to increase in schools that had this

require:men-, in place as is evidenced by the business, marketing, health,

industria arts, trade ad industry, and occupational home economics

offeriogo VinaHy, business data processing applications programs were

more available in schools that had this requirement in place. Thus, schools

which required that students demons-I-rate certain competencies appear to have

afforded students more opportunities to develop skilis that will prepare

thethc fr ppstsecoadary academic and nonacademic pursuits.

oh_ ProarFwq

SCST,3 oo 0 cai-awrFzud on the basis of the percentage of Their students

who uero enroMod lh an ?em (1.00, college preparatory) high school

program to determine whether or not participation in such a program had any

infl uence on offerings ir mathematics, science, vocational education, and

computer science. Course offerings relative to this school characteristic

are presented I a 'labia 1Q.

0Drtagn mathctfts aP(1 science offerings tended to decrease when the

porconta of E)C.:01frif-S in an academic program fell bel o one-third of the

student body. Fewer galomefE-y, advanced and pure mathematics, chemistry,

geological scgonces, anu physics courses were available when less than one-

N)iyd of the siTdr,,Jnts a setnoi were engaged la academic study Offerings

g7;rarsi icr 1, on the other hand, experienced a decrease when

Mare than i-t7G-`MVA5 of the students were I a an academic program while

10EOr 00L oe2eafts offer? 7 ,c/oFe rost etonslye gn these schools.



Table 10: Percentage of Schools Offering Greater Than the National Average Number of Courses In MathGmatics, Science, Vocaticeol Education, and Computer
Science Instructional Programs, by Percent of Students in an Academic High School Program: 1981-82

Percent of Students In en Academic Hinh School

34 - 66

5.800

PrOgr4a_

6,7 or Greater

4 200

Instructional Program 0-33

Mathematics 31.7 49.5 45.4
General Mathematics 1 39.2 45.5 26.0
General Mathematics 2 28.9 33.7 22.5
General Mathematics, Other 9.0 14.9 11.9
Algebra 1 10.7 18.5 9.1
Algebra 2 81.8 86.2 05.4
Algebra 3 42.3 53.3 52.3
Geometry 10.6 28.7 24.9
Advanced and Pure Mathematics 31.4 50.2 44.2
Calculus, Advanced Placement 6.2 11.9 24.2
Statistics, Applied Mathematics

and Actuarial Science 9.1 14.9 15.5

Science 29.8 47.9 46.7
Lo Biology, General 40.7 51.9 46,.0
Li Biology, College Preparatory 44.0 62.0 56.2

Life Sciences, Other I6.3 27.7 28.6
Physical Sciences, General 55.7 58.5 67.0
Physical Sciences, Other 8.2 10.1 21.0
Chemistry 28.9 46.4 42.9
Geological Sciences 26.7 37.5 45.1
Physics 12.4 22.0 26.4

Vocational Education 41.5 58.4 22.0
Agriculture 45.5 40.0 11..1

Business 39.5 56.1 29.1
Marketing 27.9 35.9 23.9
Health 29.5 36.3 15.6
industrial Arts 42.7 54.5 29.0
Technologies 6.3 13.2 15.2
Trade and Industry 37.0 50.9 19.7
Consumer Home Economics 51.3 67.3 27.0
Occupational Home Economics 32.3 41.7 27.G

computer Science 23.3 32.9 20.7
Computer Science Languages

and Programming 33.3 54.9 52.9
Business Data Processing Applications 25.3 26.7

pl Schools rounded to the nearect ilnqdrod.
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There was a decrease in the overall vocational education offerings tihen the

percentage of students in an academic program increased above two-thitds.

Not surprisingly, course offerings in virtually every vocational education

Instructional program decreased significantly when over tweethirds of the

students were engaged in academic study (I.e., one third or fewer students

in a school participated in a vocational or general education program). The

exceptions to this pattern were marketing and technologies programs.

Computer science languages and programming offerings increased when the

percentage of students enrolled In an academic program exceeded one-third of

the student body. This pattern did not hold for course offerings in

business data processing appl ications.

05 Es=fc of Gr. (1 tes mected Col e_ct

Schools were also classified in terms of the percent of their graduates that

were expected to enter college2L determine whether or not this character-

istic was related to differential course offerings (see Table 11)0 If was

expected that course offerings in the upper level mathematics, science, and

cemputer science languages and programming courses would increase along with

the percent of students who were expected to enter college. Moreover, it

was anticipated that the course offerings patterns In schools with high and

law percentages of students who were expected to enter college would resem-

ble the patterns reported on the percent of students in an academic pFw

;TEM°

ft: general, these expectations were borne out. Fewer algebra geome try

advanced and pure mathematics, statistics, applied mathcmdilcs, and actuar-

ial science, general and college preparatory biology, other life science

other physical sciences, chemistry, and computer science languages and pro

gramming courses were offered in schools where loss than 26 percent of Their

students intended to continue on to college. Huaever, contrary to eypocta-

ions, GOUFZ0 O'HOFIFQ5 in these programs were highest in those soheois

LV Those percentages wore actually estimates, made by the school admini-
strator, of the percentage of the previous year,s graduates who had
osse on to college.



Table 11: Porcontage of Schools Offering Greater than the National Average Numbor of Courses In Mathematics, Scionco, Vocational Education, and Computer
Science instructional Programs, by Percent of Graduates Expoctod to Enter College: 1901 -821.

Instructional Program

0

f Graduates Expected to nter College

26 -50 76 - 100

3,3003.60e 8.200 4.400

VMthcmatics 23.3 40.8 55.0 36.7

General Mathematics 1 40.0 41.8 51.2 19.1

General Mathcmatics 2 27.2 30.0 38.4 15.8

General Mathcmatics, Other 14.4 11.8 14.0 9.5

Algebra 1 7.2 12.9 21.8 10.6

Algebra 2 79.3 82.6 04.6 07.8

Algebra 3 36.2 48.1 55.1 52.0

Geometry 7.2 10.0 29.1 24.1

Advanced and Pure Mathematics 33.2 36.7 53.7 38.4
Calculus, Advanced Placement 6.4 6.0 17.4 26.1

Statistics, Applied Mathematics
and Actuarial Science 11.1 9.4 17.9 14.0

Scionco 18.9 39.7 57.2 41.4

Biology, General 26.0 46.6 61.4 45.8

Biology, College Preparatory 40.3 55.8 59.0 51.5

oo
Life Sciences, Other 13.0 24.8 27.1 22.5

Ln Physical Sciences, General 47.6 57.4 60.1 67.9

Physical Sciences, Other 4.4 9.6 19.0 18.5

Chemistry 22.2 37.0 50.3 39.0

Geological Sciences 25.0 33.5 35.3 40.0

Physics 13.1 17.6 25.0 25.2

Vocational Education 31.2 50.5 60.6 13.7

Agriculture 37.0 47.8 34.9 7.3

Business 31.5 40.3 59.6 20.0

Marketing 24.4 34.0 37.7 13.1

Health 22.4 33.0 37.3 10.7

Industrial Arts 54.0 55.4 50.0 7.1

Technologies 4.6 7.7 16.7 14.8

Trade and Industry 21.4 47.5 53.8 12.4

Consumor Homo Economics 40.7 63.4 65.E 13.6

Occupational Homo Economies 34.0 36.2 46.4 22.6

COmputor Scionco 21.1 26.6 30.1 23.6

Computer Scionco Languages
and Programming 28.0 51.0 58.0 44.5

Business Data Processing Appl1c0Vens 16.6 25.7 32.5 91.0

fit' Scheele rounded .te the nonro5t Fro a,



where between 59 and 75 percent of th graduating class were expected to

enter college than in those schools where a higher percentage of students

were college-bound. There is no apparent explanation for this pattern.

Not surprisingly, there were fewer vocational education courses offered in

schools where the expected college-going rate exceeded 75 percent. Other

than the technologies and occupational home economics instructional

programs, these schools offered fewer vocational education courses than did

schools where between 26 and 75 of their graduates were expected to enter

college.

40 6 Availability of a Gifted-Tale_liadaggLaM

Schools that operated a gifted-talented program were compared with those

that did not to determine whether or not they differed on offerings in

mathematics, science, vocational education, and computer science.

As shown in Table 12, schools that had a gifted-talented program offered

more courses in science, vocational education, and computer science than

schools without a gifted-talented program. These schools offered more

advanced level mathematics and science courses such as geometry, advanced

and pure mathematics, advanced placement calculus, college preparatory

biology, other physical sciences, chemistry, geological sciences, and

physics. These schools also offered a greater number and variety of

business, marketing, technologies, trade and Industry, computer science

languages and programming, and business data processing applications

courses.

407 Stntignilioiyfhhilaefer I stics

Several student body characteristics were examined as part of this analysis:

percent black and percent Hispanic, percent from non-English speaking homes,

and percent classified as disadvantaged. The Impact, If any, of these

student characteristics on course offerings in the subject areas of interest

Is presented in Tables 15 through 15.
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Table 12: Percentage of Schools Offering Groater than the National Average Number of Courses In Mathematics, Sclonco, Vocational Education, and Computer
Science Instructional Programs, by the Availability of a Gifted-Talented Program: 1981-82

inetructionel Program

N

anigstPEngrpaAyBarabilaty______

Not AvAllable AveIlahim

8600a 111,200

Vothcmatics 33.9 45.3

General Mathematics 1 38.2 42.3

General Mathematics 2 24.5 33.7

General Mathematics, Other 10.6 14.3

Algebra 1 11.8 15.2

Algebra 2 84.5 83.3

Algebra 3 45.2 51.0

Geometry 14.7 25.2

Advanced and Pure Mathematics 33.3 49.2

Calculus, Advanced Placement 7.0 15.3

Statistics, Applied Mathematics
and Actuarial Science 12.4 13.0

Science 30.5 40.7

Biology, General 42.1 49.2

Biology, College Preparatory 47.3 59.0

GO
-...!

Life Sciences, Other
Physical Sciences, General

10.6

59.4
27.7

57.3

Physical Sciences, Other 7.1 17.4

Chemistry 26.7 45.2

Geoiegicai Sciences 25.5 40.8

Physics 11.4 25.6

Vocational Education 37.5 48.9

Agriculture 42.0 30.9
Business 33.7 51.7
Marketing 21.4 36.9
Health 24.1 32.4
Industrial Arts 38.1 46.8
Technologies 6.1 14.4

Trade and Industry 27.6 47.8
Consumer Hone Economics 47.9 56.2
OccUpational Nemo Economics 31.0 41.5

Computer Science 10.3 35.0
Computer Science Languages

and Programming 37.6 54.5
Business Data Processing Applications 16.2 29.6

.c/ Schooip5 rounded to the nearest hundred.
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In general, there is no consistent pattern in the relationship between stu-

dent body minority composition and schools° course offerings in mathematics,

science, vocational education, and computer science (see Table 13). Never-

theless, for certain subject areas and instructional programs, students had

a greater opportunity to -avail themselves of a larger number and variety of

courses when the percentage of minority students In attendence was between
one and nine.

Course offerings in general irathematics (1, 2, and other) were higher when

the percentage of black students in a school exceeded nine than when schools

had no black students. Offerings in advanced level courses (1.0., geometry,

advanced and pure mathematics, advanced placement calculus, and statistics,

applied maillematics, and actuarial science) were higher when the percentage

of blac% students w-. between one and nine than when the percentage of black

,,Tj.udents in a school was 'zero. When examining Hispanic student enrollment,

a OAlar pa torn was found with respect to the upper level mathematics
as f I age

Uhile the percentage of schools with above the national average number of

courses in science was lowest when schools had no black students, few

nclatienships egisted between the course offerings for specific science

ftstructienal programs and the percent of black students enrolled. Excep-
t3ons to This finding were chemistry and geological sciences. Feuer

chemistry courses were offered by schools with no black students, and more

5ieologicel sciences courses were offered when the percent of black students

was between one and nine. For four of the eight science instructional
progralim (college preparatory biology, chemistry, geological sciences and
physics), increased offerings were associated with schools having between

and niun reroent Hispanic students.

rlç
.;:h(7) area cf vocational education, rDusiness, marketing, health, trade and

',AdPy, and occupational huilo economics course offerings uere..highor in

with a larger percentage of black students. Overall course

VCA1E.3! education wean highest when the percentage of
acasi Effudents !v) a school was between one and nine. AO sEme pattern

ro,5peo anal nasa and trade and h'idustry courses.



Table 13: Percentage e1 Schools Offering Greater than the National Average Number of Courses in Mathematics, Science, Vocational Education, and Cvaputer

Science Instructional Programs, by Percent Black and Percent Hispanic in the Student Body: 1981-82

lnotruc'llenal Preg.am

U

arcantBtacls_

14athcmatics 57.2 40.6

General Mathematics 1 27.5 44.0

General Mathematics 2 19.9 32.7

General Mathematics, Other 0.0 10.9

Algebra 1 12.3 112
Algebra 2 51.6 04,7

Algebra 3 45.0 40,2

Geometry 10.9 31,1

Advanced and Pure gethematles 59 . 6 40.9

Calculus, Advanced Placement 0.5 17,4

Statistics, Applied Mathematics
and Actuarial Scionco 0.2 10.2

Scfonce 2.0 53.0

Biology, General 47.1 52.0

Biology, College Preparatciy 41,7 95.5

oo
UD

Life Sciences, Other
Physical Sciences, Genera!

15.0
55.5

34,2
59,a

Physical Sciences, Other 157 18.8

Chemistry 25.1 411.0

Geological Sciences 2,0 45.4

Pnysics 13.4 24.7

Vezational Education 33.9 46.3

AT-lculture 112,4 29.7

Business 35.3 47.,
Marketing 16.7 '32.2

Health 27;4' 29.6

industrial 11J-Is 42.7 40.2

Technologies 5.J 16.5

Trade and indus1.-y 1011 44.3

Consuwr lic7o Ecoaclics 51,7

Occupational l-lcaa Ecciamt 27,4

Cut:Tutor Science
ewputer Science Larf3ueo

and Prcgra:=Ing
Business Data Precess1

Applications

51ods roupdo0 ?o hurercv:,

arcnner 119[71.,a

L... IR or Grnatnr

500 I 1,1-200 I 5.3P0 -24(111-

53.0
54.9
51.5
10.5
17.5

83.2
55.0
20.7
47.9

15.0

13.4

47.4
43.6

56.4
22.9
65.1
117

35.0
21.2

51.5

712.5

52.2
44,0
30.2
40.3
12.6
47.0
30.1

41.4

0

43.6

30.Y

32.4 55.5 30.7

35.4 47.1 41.5

27.0 32.9 20.4

9.5 17.7 11.3

11.0 16.4 17.0

23.3 01.0 78.5

40.6 55.5 32.4

15.0 39.0 113.0

33.3 55.6 45.4

7.8 22.3 9.1

0.0 20.3 11.1

31,6 50.5 30.4

31.1 00.5 55.6

47.2 08.8 3905

19.7 30.2 25.0

50.1 513,7 66.2

7.8 13.13 16.9

31.1 53.3 30./

32.9 45.2 21.9

14.0 29.3 10.4

17,,3 55.3 40.6

43.0 '11.7 36.0

5111.6 34.7 39.5

24. 37,8 30.4

20.2 '3.1
l'

27.9

41.6 47.3 21.3

0.4 14.0 12.7
31.2 40.4 118.6

52.2 Y.i 40.5

3:.2 43.1 )(1.5

21.0

49,7 45.4 30.5

21.6 20.9 14.1



Computer science languages and programming offerings were more likely to be
found in schools where black student enrollment was between one and nine
percent, while business data processing applications programs sere more
liNely to be offered in schools with at least 10 percent of black students

enrolled than in schools with no black students Overall computer science

COW-50 offerings were highest who the percent of Hispanics was between one
and n as ti ore computer science 9anguages and programming course
cHor!ngs.

:AO ;a TeLle 4 indlcale, fm,Ae mathematiob, vocational educctionD

and cempv:er science courses tiara offered by 'schools with students from

non-English speaking homes than by schools with no non-English speaking
students. General madiematics 10 geometry, advanced and pure mathematics,

advanced placement calculus, business, technologies, trade and industry,

ccupational home economics, and ccmputer science languages and progromming

were all offered by a higher percentage of schools where there were students

frci non-English speaking homes. Finally, each of the science instructional

programs ties more likely to be offered in schools with students from non-

Fruiish speak fag uLch i(JV0:13 of general physical so fences and

eHage prepara-to;y biology.

ipait,(37;n:2 aEcoLo, voca-Nonal educati on, and

l-rnc acre co a gcnrlly available ahea betueen one

ore 2d. percexi: 5l'udens in a scil uere classif ied as disadvantaged than
'anon schools had no disadvantaged students. Schools with one to nine

porcon-t disadvantaged students offered mere algebra 1 advanced and pure

mathematics, and statistics 0 applied mathematics, and actuarial science

courses then dId school s with c clisadvontaged stucionts. The advanced and

ptire Filehr:Taafic5 and statistie, applied mathematics and actuarial science

(Dcrngs of these former schools were also significantly higher than those

school uFl.h 25 percen or groair dirizdvan.i.agerl

gonce toll prc ooqaaera cad co age proparaory
Plolacv cncy!s-ity, and play!c:,--a7e offered Ice in Ocoola with no

(F.Hcadvani.Egcd Vnen acre ia schools aF:h one ';'0 24 porcont

dldvan'l-ar5d aN3ck)ni's. Schools a I Ph a di ,2'lvanNp6 popularlion e;quol or



Table 14: Percentage of Schools Offering Greater than the National Avorago Number of Courses In Mathematics, Scionco, Vocational Education, and Computer
Science Instructional Programs, by Percent of Students from Non-English Speaking limes: 1901-82

instructional Progroa ti Greater Than 0

6700t0,300'

Vothematics 28.3 53.6

General Mathematics 1 34.6 45.5

General Mathematics 2 24.6 34.3

General Mathematics, Other 8.0 16.9

Algebra 1 10.7 15.0

Algebra 2 32.9 03.6

Algebra 3 44.9 52.6

Geometry 12.0 28.0

Advanced and Pure Mathematics 30.2 53.2

Calculus, Advanced Placement 6.7 10.1

Statistics, Applied Mathematics
and Actuarial Science 9.0 16.1

Scionco 27.3 54.7

Biology, General 35.0 58.6

Biology, College Preparatory 48.5 58.9

Life Sciences, Other 14.3 33.6

Physical Sciences, General 54.1 64.1

Physical Sciences, Other 6.0 19.4

Chemistry 27.5 49.1

Geological Sciences 28.3 41.0

Physics 11.5 28.5

Vocational Education 36.1 50.7

Agriculture 38.9 32.1

Business 37.3 49.1

Marketing 26.2 34.0

Health 24.5 33.3

Industrial Arts 41.2 43.1

Technologies 5.9 16.0

Trade and Industry 31.2 45.0

Consumer Home Econaolos 49.3 53.5

Occupational Home Economics 27.4 43.9

Computer Science 21.0 35.7

Computer Science Languages
and Programming 35.7 59.7

Business Data Processing Applicoluis 19.4 27.7

11 Schools rounded to the hocros hundred.

I



noble 15: Percontoso of Schools Offering Greeter than tbn motional Averago Number el louses 12 113?11Cia,Tilf.5, alont.e, 50-G0'1'101)0; Educatisin, and Computer
Scionco instrectioael Programs, by Percent of

instructional Prelroa

SAidonts Disadvantaged:

0

1901-02

PnrcEDI_DI-atudnat,

I n

Olsnolv n

5,300 4,300 5,000

Mathematics 22.6 50.7 49.1 30.1
General Mathematics 9 20.7 42.0 44.8 444General Mathematics 2 13.5 25.5 30.9 36.4
General Mathematics, Other 7.? 11.6 15.0 15.4Algebra 1 5.0 20.9 93.7 11.4Algebra 2 75.5 07.8 83.3 66.8Algebra 3 42.0 49.8 53.8 50.6Geometry 92.5 20.5 24.0 91.0Advanced and Pure Mathematics 59.6 51.5 44.3 27.0Calculus, Advanced Placement

10.7 15.3 94,4 6.7Statistics, Applied Mathematics
and Actuarial Science 1:.4 14.3 14.1 7.1

ScUence 27.6 40.5 49.5 33.7Biology, Goners! 35.4 62.5 52.-/ 35.3
Biology, College Preparatory 41.9 63.5 64.5 30.6
Lilo Sciences, Other 15.5 24.0 39.0 99.9
Physical Sciences, General 59.2 62.6 52.7 58.8
Physical Sciences, Other 95.3 13.0 12.8 7.0
Chemistry 23.6 45.0 45.1 35.3
Geological Sciences 33.2 31.3 50.7 50.4Physics 11.0 24.1 23.5 13.5

Vocational Education 97.1 '0.0 50.3 40.2Agriculture
11.1 41.0 40.3 44.0Business 22.1 53.6 54.0 44.2Marketing 11.9 33.4 51.0 31.1Health
10.1 35.6 30.1 31,1industrial Arts
18.11 46.0 C3.0 30.4Technologies 0.5 12.6 13.0 7.2Trade and industry 15.0 49.3 30.6 50.4Consumer Home Economics 27.0 E",'%.2 59.6 36.0Occupational Mo-a Economics 29.2 42.0 ID.' 35.G

Coputor Science 12.0 30.4 30.5 15,0Computer Science Languages
and Programming 36.ij 02.0 411.6 30.2Business Data Processing AppliGat1oar.

23.3 99.5

P Sehools rouadod to no nacres dror).



cp.mter ihan 25 percent were less likely to offer more than the national

averacp number of courses in general and college preparatory biology than

:Iere schools with no disadvantaged students.

Hz,r seven of the nine vocational education. instructional programs, schools

no disadvantaged students offered fewer courses than did schools with

sime disadvantaged population. The egceptions were technologies and

home economics COW-COS.

sCenoe languages on programming courses UGn0 iOSS likely to he

found in schools with no disadvantaged students and in schools that reported

iaviw at least a 25 percent disadvantaged student population than in

wift, on to nine percent disadvantaged students. Business data pro,--

using applications programs were more often available when the percent dis-

advar was in the one to 24 range than when schools had no disadvantaged

LrTn Dropped Out

fA-(D-S course offerings with respect to the student d opoe ratn .

qopTal, appears that schools with higher dropout rates offered a

nuTiriber of oourses across ali subject areas of interest. While this

H_1-;ern heid 'ftUo for many of The mathematics, science, and computer science

prgrcm OffOriRciZp it was The most pronounced for vocational

Susines, marketing, heal.M, industriai arts trade and

ml ccInsumor and occupational hems economics offerings woro most

a able 3n schools that ogporionced a dropout rate of S icast

percon Schc;ciis with this dropoui rate aino offered more busines de 'ea

clv.,,Hications C38r2OS.

tilat schosis c-znfroretod with highor rates of student

sc,ugi),1- .?c curb this phenomenon by offering more opportunities to

other .San those associated with a college preparatory

Tkee OCil0i2 offered more vocatiotial training opperilmities

;C7 Offil-11 721:0 The iaE3or



Teblo 16: Percentage of Schools Offering Greater than the National Average Number of Courses In Mathematics, Science, Vocational
Education, and Computer Selena) instructional Pregrems, by Percent of Students Oho Dropped Out of S.Aloal: 1901°82

V----

Instructional Pra@rca

porcopt 0 $t1 eats o raid flt of School

tO or IL.'gte

220_
Mathematics

General Mathematics 1
General Mathematics 2
General Mathematics, Miler

26.9
20.3
10.6
5.6

45.7
41.3
30.8
11.5

44.5
47.4
37.1

10.6
Algebra 1

9.6 12.9 16.6Algebra 2 77.5 84.1 09.2Algebra 3
40.3 45.9

Geometry 16.9 28.6 20.0Advanced and Pure Mathematics
756.8 42.4 42.2

Calculus, Advanced Placement 15.6 10.4 10.5
Statistics, Applied Mathematics
and Actuarial Science 73.5 11.0 11.0

Science 22.0 42.0 43.8
Biology, General 26.2 48.0 52.6
Bloioey, College Pronera:.er.4 41.) 59.4 9h.4
Life Sciences, Other 22.6 21.3 22.9Physical Sciences, General 62.8 56.0 58.3
Physical Sciences, Grier 72.0 11.0 12.4
Chemistry 27.5 40.0 43.3
Geological Sciences 27.1 38.2 195.7
Physics 16.0 21.3 2 19.0

Vocational Education 76.5 51.0 :9.7
Agrsculturo 16.6 44.8 D4.7
6nsiness 24.0 40.2 "0.8
Narketing 14.2 33.6 28,13
Health 14.1 20.2
industrial 114H.:5 16.0 51.6 "0.1
rechnologies 70.0 12.1
Trado and industry 14.0 45.2, 01.5
Cunsnmor MOW) ECO/ICM;(:5 ",,.. 64.7
CCCUpatiOnCli OCM0 E3icF-, !41:1 27.H

Computer Solonco 200 .2
Computer Scionco Lone mc
rd PreT3remirg

7.20S0 Dote PFoco5;elen 1.0 24.13



ENROLLMENTS IN WINEMATICS, SCIENCE, VOCATIONAL EDUCATION,

AND COMPUTER SC1ENC7 AS RELATED TO SCHOOL CAARACTERIST1CS

This chapter presents information ON enrol n malilemalls science,

voQational education, and computer science o relaled to a ntImbor of chcol

characterc. Because information on school characterlsticc, was

availale ,z)nly for those s1-udents who had afteady praducted or uho wuro

still in their i-ISM Base-Year school at the timF, of the lirst Follow-Up

Survey, transfer students were excluded from the ahaiyses ropored in this

chapter. :n addition, dropouts werz excluded. The enrollmont data reperted

here are brood on the HS&3 transcrit file and hcvo been mTmnded to

represent population values.

Az was sua ted in Chapter 1, the r; data presented in the follow-

ing tables come frcm student transcripts and are Rcii- precisely cemparable to

enrollment data fcr a 5-3,201 year= Transcript daa OO'JO f0 ycK).r:i'L

stddy by each student. The two 'I-yrs of dni'a '4pureu enrollment

and transcript) are equivalen to the extent tbet the i'reshmen, sophomores,

and juniors of 1901-82 took the sume courses that yoar that the ..on!orc

ooi when i'hey wore 1,'reon, f.--iophinote,.:, and .7.n;orc,

C.qT(A47,:. are Ftoco5siy i:!ed

foe pat' 0.eskxibed n o chopi'ec shilNar presed !n

Chaper /1.

nT74ALL....n10

ascnts 2dvic'eTrvi,!ovi on zudorni. n';'-'cend'E'ng pri! t:-.5';:WH;cp and

prEva'ce sobooi a rho were wiroiied fr ocEence, vocational

cr' a Mrjh .5,L;h6(7)fo'



4

lo 17: Percentage of Students no Mad Enrolled In Mathematics, Science, Vocational Education, and Ccmputor Sclen-e Instructional Programs, by
Type of School: 1981-02

instructional Program

M.=

Public

2 604b

97.7
42.9
26.9
3.7
56.5
29.0
11.4
45.0

15.2
1.6

1.2

Vathcmatics
General Mathematics 1
General Mathematics 2
General Mathematics, Other
Algebra 1
Algebra 2
Algebra 3
Geometry
Advanced and Pure Mathematics
Calculus, Advanced Placement
Statistics, Applied Mathematics

and Actuarial Science

Science
Oleic:ay, General
Biolooy, College Preparatory
Life Sciences, Other

9,0.5

72.3
13.2
5.4

Physical Sciences, General 30.3
Physical Sciences, Other 3.1
Chemistry 31.1
Geological Sciences 14.9
Physics 15.0

Vocational Education 97.5
Agriculture 10.6
Business 78.6
Marketing 9.9
Health 3.0
Industrial Arts 29.4
Technologies 2.4
Trade and industry 44.3
Consumer Home Economics 52.7
Occupational Home Economics 22.0

riamputer Science 13.6
Computer Science Languages
and Procranming 9.9

Business Data Processing Applications 4.3

99.5 99.5
21.6 21.7
16.1 0.3
2.3 1.1

77.0 76.7
46.0 44.3

25.2 19.6
79.9 73.6
33.2 37.7
1.4 0.7

2.8 3.3

95.9 95.5
87.6 92.4
14.0 15.5

8.3 6.01
35.6 44.6/

.6

53.0 47:3
8.5 1/4.9

23.3 26.2

91.2 74.5

1.8 6.4

83.1 57.9

3.9 3.4

2.4 .6

2.7 13.0
1.7 5.1

20.4 19.1

39.1 24.7
5.9 20.3

15.7 8.4

14.5 7.2
9.2 1.3

pi ES'ilMntOS fOr other private schools nay be is accurate than those for public or Catholic schools because of small sample sizes and a Ion responsy
rate.

V Students is thousands.



There were significant differences in the enrollments of public, Catholic,

and other private school students in eight of the 10 mathematics instruc-

tional programs. Public schools had a significantly higher enrollment In

general mathematics 1 and 2 than did Catholic or other private schools. On

the other hand, public schools enrolled substantially fewer students in many

of the college preparatory courses (e.g., algebra 1 2, and 3, geometry, and

advanced and purç iethnaflcs)0

There were also significant differences In the overall percentage of public

and private school students enrolled in science course., Students in public

schools were less likely to have enrolled in science courses such as general

biology and physics. Catholic schools had a significantly higher enrollment

in chemistry and general physical sciences than did public schools.

As reported in Chapter 4, private school students had fewer vocational

education opportunities. Thus, as expected, students in these schools were

less likely to have enrolled in one or more vocational education oemrses

during their high school careers than were public school students. This

pattern held true for marketing, industrial arts, trade and industry, and

consumer home economics courses. in addition, Catholic schools had a lower

enrollment in agriculture and occupational home economics courses in

comparison with public schools, while other private schools had the lowost

enrollment in business°

Although there were no significant differences in the overall computer

science enrollments of public, Catholic, and other private scho*1 students,

public schools had a higher enrollment in those courses with a vocational

orientation. That Is, these schools had higher enrollments In business data

processing applications courses than did their private soVoD1 counterparts.

o2 sp, Ls y.c),_11.6-)p 1Lna, nafUJIK&ll-tb,!.

IMormation n enrol lints by school size is presented in Table 10. Over-

all, there was no significant relatl nship between school 2E0 and the

percentage of students taking mathernattcs or science courses. Nevertheless,

school Z.42(D. eras related to enrollments in a few mathcatica and science

d



Table 10: Porontoç & Students Llho Nod Enrolled In Kati:emetics,
School Si20C 1901-02

Sciouco, VocatIonol Educatleu, and Cpuc oico InctrucAenai 7,i-ogams, by

Instructional Progrea 5O t ts CI t 1-499 Sttc1onto 1.500 Or earn StoOnntn

a
4 1.370 1,4)63

gtheamtics 98.1 97.9 97.0
General Mathematics 1 36.2 39.6 44.3
General gethematles 2 22.6 25.0 27.6
General gathematles, Other .7 3.1 5.2
Algebra 1 67.0 50.5 54.7
Algebra 2 34.2 31.3 28.1
Algebra 3 12.4 13.3 11.7'
Geometry 45.3 40.9 40.5
Advanced and Pure Mathematics 16.1 17.6 16.0
Calculus, Advanced Placement 1.4 1.9 1.0
StatIstics Appiled Matheostics

and Actuarial Sclonce .5 1.5 1.7

Science 9,9.0 90.0 91.9
Biology, General 70.0 73.5 72.5
Biology, College Preparatory i0.5 13.5 14.3
Life Sciences, Other 3.5 5.9 6.2
Physical Sciences, General 53.3 31.5 27.4
Physical Scloncos, 01hor 1.2 2.5 4.2
Chemistry 5,20o 34.4 31.5
Geological Sciences 15.5 15.6 13.3
Physics 1505 15.8 16.1

Vocational Education 03,4 97.0 959
Agriculture ?7.3 9.0 6.3
Business 02.4 00.1 74.2
Marketing 4.9 13.0. 10.4
'Health 1.8 3.7 4.3
Industrial Arts 'i.6.d 25.4 28.5
Technologies 1.7 2.1 \k, 3.0
Trade and Industry 27.5 42.1 k 47.0
Constoor Home Econclics 55.7 51.2 40.7
Occupational Home Ecancmlos 19.6 17.5

.,

25.0

Cmputer Science 0.3 13.3 16.1
Cc:Tutor Science Languages

and ProgremmIng 7.5 10.3 11.0
Business Data Proco5s!no ipplivacns .9 3.5 6.0

:1 Studonts In
L.,



programs. Increased school size was associated with a higher percentage of

students taking courses In general mathematics 1 and other !Ile sciences

higher percentage of students In the largest schools took courses

of These types as compared uith students In the smallest schools). In

contrast, algebra 1, general biology, and gsneral physical sciences enroll-

ments .decreased as school size Increased.

Overall vocatIonal education enrollments increased uith school size. There

uas, however, no consistent pattern in the individual vocational education

instructional program enrollments as related to school size. Larger schools

had higher enrollments in marketing, trade and industry, and occupational

home economics courses uhile smaller schools had -higher enrollments in

agriculture, business, and consumer home economics.

Wlth respect to computer sclence, school size was associated with the per-

centage of students taking both computer science languages and programming

and business data processing applications courses. in both instances, ,

enrollments were higher in larger schools.

Overall enrollments in science, vocational education, and computer science

differed slightly by region of the country, but there tare no significant

differences with respect to the overall mathematics course enrollments (see

Table 19)0 Schools in the North Central region had slightly lower science

enrollments than did schools In the North and South. Vocational education

enrollments uere slightly lcuer In the North than in other par+s of the

country, and computer science enrellmnts were lcuor in the South and West.

P,egionai differences were evident with respect to specific mathematics and

science instructional programs. Schools in the South had the lowest enroll

ments in 'algebra 3 goallefry, and advanced and purn, malteillatics and the

highest enroliwni-s In algebra 2, generai biol.ogy, and general physical

sciences courses. Northern schools had relailvely higher onroiliiconft hi

advanced level science progruis (i.e., CZAWiD prepapa.?Gry Molooy,

cheAs'i.ry, po 00C31 MICIPCOSp MCI IAIV2ACS).
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5.6 AltaliglIalltv_of_a Gifted-Talented Prop

As can be seen in Table 24, there was not a strong relationship between the

overall enrollments in mathematics, science, and vocational education and
---

the availability of a gifted-talented program; there was, however, a pattern

of slightly higher enrollments in computer ,science courses In schools with

such a program. No difference between these two classifications of schools

were evident with respect to individual mahematics and science courses. In

regard to vocational education, on the other hand, small differences were'

detected in agriculture, business, and consumer home economics course

enrollments, all of which were higher'in schools that did not have a gifted-

talented program. While courses In each of the computer science instruc-

tional programs were more likely to be available in schools with a gifted-

talented program, enrollments were higher only in business data processing

applications courses.

5.7

'In general, no consistent pattern emerged in mathematics, science, vocation-

al education, and computer science enrollments with respect to the student

body minority composition of schools. Enrollments in the various instruc-

tional programs of these subjects by the percent of black and Hispanic

students in a school are presented in Table 25.

Schools with 10 percent or more black students had higher enrollments in

general mathematics 1 and 2. These same schools had a lower percentage of

,students enrolled in algebra 1, geometry, advanced and pure mathematics, and .

algebra 3.

Few significant differences were detected with respect to science course

enrollments as they pertain to the percentage of black students in

attendance. The exceptions were chemistry and physics; enrollments in these

instructional programs were lower in schools with the highest percentage of

black students enrolled.

Schools with no black students had the highest enrollments In business,

industrial arts, and consumer home economics courses.

59 96



Table 24: Percentage of Students Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by the

Availability of a Gifted - Talented Program: 1981-82

Instructional Program

. I A .111

.A

a
Nirthematics

General Mathematics 1
General Mathematics 2
General Mathematics, Other
Algebra 1

97.7
39.2
24.3
2.9

60.2

98.0
41.7
-26.4

3.8
57.6

Algebra 2 31.4 30.2

Algebra 3 12.0 12.6

Geometry 47.9 48.5

Advanced and Pure Mathematics 15.7 17.6

Ca u us, Advanced Placement
atistics, Applied Mathematics
and Actuarial Science

1.3

1.1

2.0

1.6

Science 91.0 91.2

Biology, General 74.9 73.3

Biology, College Preparatory 13.8 13.3

Life Sciences, Other 4.7 6.1

Physical Sciences, General 33.2

,

30.2

Physical Sciences, Other 2.0 3.5

Chemistry 32.4 33.7

Geological Sciences 14.1 14.8

Physics 14.2 16.9

Vocational Education 97.0 96.3

Agriculture 12.7 8.4

Business 81.3 77.2

Marketing 8.3 9.6

Health 3.0 4.0

Industrial Arts 28.8 26.6

Technologies 2.8 2.2

Trade and Industry 41.5 42.3

Consumer Home Economics 54.3 49.6

Occupational Home Economics 20.8 20.9

Computer Science 11.0 15.1

Computer Science Languages
and Programming 9.0 10.9

Business Data Processing Applications 2.3 4.9

.a/ Students in thousands.
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Table 25: Percentage of Students Who Had Enrolled In Mathematics, Science, Vocational Education, and Computer Science Instructional programs, by
Percent Black and Percent Hispanic In the Student Body: 1981-82

Percent Black

I

Percent Hispanic

Instructional Program

i1 814a 1 03 210 LEW 6.0 9 384

Mathematics 97.2 98.2 98.3 98.0 98.0 97.9
General Mathematics 1 36.4 36.5 49.9 42.1 37.8 45.2
General Mathematics 2 21.9 23.3 31.5 26.0 24.6 26.3
General Mathematics, Other 2.1 3.3 4.8 2.3 4.6 4.1
Algebra 1 61.2 59.8 54.8 58.3 58.7 59.6
Algebra 2 29.2 33.0 29-2 31.7 31.4 25.5
Algebra 3 12.2 14.6. 10.7 11.2 15.2 10.0
Geometry 48.3 53.6 42.8 46.1 53.0 44.7
Advanced end Pure Mathematics 16.1 21.7 13.1 15.6 20.2 15.1
Calculus, Advanced Placement 1.7 2.1 1.5 1.4 2.5 1.2
Statistics, Applied Mathematics
end Actuarial Science 1.1 1.8 1.2 .8 2.2 1.2

c)

1-.. Science 90.3 90.9 92.2 90.7 92.1 91.2
Biology, General 73.1 72.8 75.4 73.8 73.3 75.8
Biology, College Preparatory 13.8 14.0 12.0 13.6 14.4 9.8
Life Sciences, Other 4.4 6.9 5.6 5.5 5.9 6.3
Physical Sciences, General 29.6 29.9 33.9 31.8 29.0 35.4
Physical Sciences, Other 1.5 3.7 3.1 1.7 4.2 3.5
Chemistry 33.2 35.4 29.7 33.7 34.5 27.2
Geological Sciences 15.3 16.3 12.3 15.5 16.L 7.6
Physics 17.4 17.3 12.6 15.4 17.3 13.2

Vocational Education 97.4 95.2 97.0 96.8 96.0 95.3
Agriculture 12.3 8.9 9.1 11.5 8.7 7.4
Business 83.9 76.9 75.4 80.9 76.7 74.7
Marketing 8.8 9.0 10.6 9.2 9.9 8.9
Health 4.1 2.9 4.0 3.8 3.1 4.0
Industrial Arts 31.9 26.9 23.5 27.9 26.5 .28.1
Technologies 2.7 2.5 2.0 2.1 2.5 3.5
Trade and Industry 42.5 42.9 40.1 39.2 43.6 45.8
Consumer Have Economics 56.1 49.3 48.2 52.6 49.2 50.0
Occupational Home Economics 23.1 20.8 19.2 15.9 23.8 29.4

Computer Science 12.5 15.5 12.7 12.2 16.2 11.8
Computer Science Languages
and Programming 10.1 12.4 7.8 9.1 12.0 8.8

Business Data Processing Applications 2.6 3.8 5.5 3.5 4.8 3.7

V Students In thousands.
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Table 28: Percentage of Students Who Had Enrolled in Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by

Percent of Students from Non-English Speaking Homes.: 1981-82

Instructional Program

N

:1 4.1 11 6$ I - l .111,

1.181a 1.596

Mathematics
General Mathematics 1
General Mathematics 2
General Mathematics, Other

97.9
41

25.4
2.3

98.0
40.7
16,0,
4.5

Algebra 1 57.8 58.7

Algebra 2 30.7 30.5

Algebra 3 11.5 13.3

Geometry 45.3 49.8

Advanced and Pure Mathematics 14.2 19.1

Calculus, Advanced Placement 1.3 2.1

Statistics, Applied Mathematics
and Actuarial Science 1.0 1.6

Science 89.7 92.2

Biology, General
74.0 74.3

Biology, College Preparatory 14.0 12.7

Life Sciences, Other 4.2 6.8

Physlcal*Sciences, General 30.9 31.3

Physical Sciences, Other 1.7 3.8

Chemistry 31.1 34.3

Geological Sciences 14.9 14.1

Physics 13.4 17.6

Vocational Education 97.8 95.4

Agriculture 12.1 8.3

Business 81.9 75.7

Marketing 9.1 9.7

Health 3.1 4.1

industrial" Arts 28.1 26.3

Technologies 1.6 2.8

Trade and industry 39.9 43.4

Consumer Home Economics 54.5 48.0

Occupational Home Economics 16,9 23.4

Computer Science 11.8 14.6

Computer Science Languages
and Programming 8.8 10.9

Business Data Processing Applications 3.4 4.4

102

Ai Students In thousands.



Overall, computer science enrollments were higher when the percent of black

students was in the one to nine range. The same held true for computer

science languages and programming courses. Enrollments In business data

processing applications courses were higher in schools with 10 percent or

more black/students in attendance than inschools with no black students

These findings are consistent with those reported in Table 13, linking this

student body characteristic to course offerings.

Schools with between one and nine percent Hispanic students had lower

enrollments In general mathematics 1. These same schools had higher enroll -

ments in algebra 3, geometry, and advanced and pure mathematics. Algebra' 2

enrollments decreased when the percent of Hispanic students exceeded nine.

When the percent Hispanic students was 10 or greater, science enrollment's

were lower in college. preparatory biology, chemistry, geological sciences;

and physics.

Schools with no Hispanic students had a higher percentage of students enrollif

ed in agriculture'and business courses but a lower percentage enrolled in

trade and industry and occupational home economics courses.

Overall computer science enrollments were slightly higher in schools with

one to nine percent Hispanic students than in other schools. The same

pattern held true for computer science languages and programming courses.

No significant differences were detected with

business data processing applications programs.

respect to enrollment in

By and large, enrollments were not related to the percentage of students

from non-English speaking homes (see Table 26). However, enrollments in

advanced and pure mathematics, statistics, applied mathematics, and

actuarial science, physics, occupational home economics, and overall

computer science were higher when there were at least some students from non-

Engiish speaking homes in attendance. The reverse pattern held for agricul

ture, business, and consumer home economics.
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Table 27: Percentage of Students Who Had Enrolled in Mathematics, Science, Vocational Education, and Computer Science instructional Programs, by

Percent of Students Disadvantaged: 1981-82

Instructional Program

$

I I I I la I I I I I I I P I I I I I I I
I I I I I I I I I I 1111 MI IIIIIIIIII

Mathematics 98.5 98.0 98.1 97.9

General Mathematics 1 32,1 39.2 37.9 55.4

General Mathematics 2 19.9 25.0 24.9 31.3

General Mathematics, Other 2.5 3.3 4.0 4.3

Algebra 1 65.1 56.7 59.8 53.8

Algebra 2 34.1 32.0 30.1 26.8

Algebra 3 18.8 14.3 11.0 7.9

Geometry 60.0 53.4 47.7 34.4

Advanced and Pure Mathematics 23.2 19.7 16.4 9.7

Calculus, Advanced Placement 3.8 2.0 1.5 .2

Statistics, Applied Mathematics
and Actuarial Science 2.0 ,1.3 1.4 1.2

Science 92.9 90.8 91.9 90.3

Biology, General 78.4 75.9 70.7 74.4

Biology, College Preparatory 14.7 16.2 10.3

Life Sciences, Other 5.2 6.1 6.1 5.3

Physical Sciences, General 37.4 30.2 29.0 32.8

Physical Sciences, Other 2.8 3.1 3.0 3.0

Chemistry 39.1 35.9 31.1 26.8

Geological Sciences 12.6 14.5 17.1 14.7

Physics 20.3 16.7 15.4 11.3

Vocational Education 94.1 96.0 97.0 97.8

Agriculture 6.0 10.0 10.3 10.9

Business 79.7 78.8 78.3 77.2

Marketing 8.4 9.3 9.9 9.6

Health 1.8 3.1 4.8 3.8

Industrial Arts 20.5 27.6 30.5 27.0

Technologies 2.8 2.1 2.9 1.8

Trade and Industry 33.9 44.0 42.7 43.0

Consumer Home Economics 49.4 51.9 50.5 52.1

Occupational Home Economics 21.1 22.0 49.3 20.6

Computer Science 13.9 16.2 12.2 10.6

Computer Science Languages
and Programming 11.5 12.5 .8.7 6.5

Business Data Processing Applications 2.7 4.4 3.9 4.8
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On the whole, there were no consistent patterns in enrollments in mathemat-

ics, science, vocational education, and computer science with respect to the

percentage of the student body classified. as disadvantaged (see Table 27).

There was, however, a tendency for enrollments in general mathematics 1 to

be higher when the percentage of disadvantaged students In a school exceeded

25 percent. Enrollments in certain college preparatory courses (I.e.,

algebra 1,, 2, and 3, geometry, and advanced and pure mathematics), on the

other hank, were higher schools with no disadvantaged students as

compared With schools with a disadvantaged population of 25 percent or

greater.

A similar icgttern held for college preparatory science courses. Enrollments

In general biology, chemistry, and phySics tended to be highest in schools

with no disadvantaged- students. It is interesting that these same schools

offered fewer' courses of these types. General biology enrollments were

lowest in schools with IQ to 24 percent of the students classified as

disadvantaged whereas chemistry and'physics enrollments were lowest when 25

percent or more of the student body was disadvantaged. College preparatory

biology and geological sciences enrollments were highest in schools having

between 10 and 24 percent of their students classified as disadvantaged.

In vocational education, enrollments in agriculture, industrial arts, and

trade and industry were lowest when no students in a school were disadvan-

taged. Enrollmeff,e in health courses were lower in schools with no disad-

vantaged students as compared with schools with 10 to 24 percent disadvan -,

taged.

A higher wcentage of Ow:lents attending schools where one to nine percent

of the student ,,.;f!*/ issified as disadvantaged took one or more courses

In computer sciences as compared with students in schools where 10 percent

or more were disadvantaged. This pattern held for ccaputer science

languages and programming enrollments.
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Table 28: Percentage of Students Who Had Enrolled in Mathematics, Science, Vocational Education, and Computer Science Instructional Programs, by Percent
of Students Who Dropped Out of School: 1981-82

Instructional Program

Percent of Students Who DrogaadiOwtpf

2 - 9

School

0-1 10 or More

7

Methematics 99.2 97.4 98.1

General Mathematics 1 29.6 39.0 47.6

General Mathematics 2 19.2 26.1 27.7

--- -General Mathematics, Other 2.5 3.3 3.9

Algebra 1
68.1 58.3 55.2

Algebra 2 42.5 29.2 27.2

Algebra 3 18.9 12.8 9.4

Geometry 64.9 48.5 41:0

Advanced and Pure Mathematics 27.8 16.5 13.4

Calculus, Advanced Placement 4.1 1.3 1.2

Statistics, Applied Mathematics
and Actuarial Science 2.4 1.1 1.3

Science 95.5 91.2 89.4

Biology, Genera( 81.8 72.4 72.7

Biology, College Preparatory 14.4 14.4 11.7

Life Sciences, Other' 7.9 5.1 5.6

Physical Sciences, General 37.0 28.7 31.5

Physical Sciences, Other 2.8 2.7 3.3

Chemistry 46.8 34.4 25.7

Geological Sciences 13.1 16.4 12.6

Physics 21.2 17.5 11.3

Vocetiona(Education 91.1 97.6 97.2

Agriculture 7.2 10.3 10.8.

BusIness, 78.2 80.6 75.8

Marketing 6.5 9.2 10.6

Health 2.7 3.2 4.5

Industrial Arts 15.1 29.3 30.0 .

Technologies 2.7 3.3 1.3

Trade and Industry 28.2 43.5 45.2

Consumer Home Economics 45.3 53.7 50.3

Occupational Home Economics 15.0 21.2 22.5

Computer Science 14.1 14.3 12.4

Computer Science Languages
and Programming 12.3 10.6 8.3

Business Data Processing Applications 2.3 4.2 108

Students in thousands.
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Table 28 .presents findings pertaining to the student dropout rate and

enrollments In each of the subJect areas under investigation. The percent-

age of students that dropped out of school was not linked to the percentage

of students who took at least one course in mathematics. However, it was

tied to enrollments In a number of mathematics instructional programs. In

schools where the dropout rate was under two percent, a signtficantly higher

percentage, of students were enrolled in algebra 1, 2, and 3, geometry,

advanced and pure mathematict, and advanced placement calculus courses. On

the other hand, enrollments were lower in general mathematics 1 and 2 in

these schools.

With respect to science enrollments, a significantly higher percentage of

students studied general .biology, chemistry, and physics in schools where

the dropout rate was under two percent.

Because schools with a higher dropout rate offered more vocational education

courses, It was expected that there would a positive association between the

dropout rate and vocational education enrollments. This expectation was

met with respect to severer Instructional programs in this area. A substan-

tially higher percentage*of students who attended schools where the dropout

rate was two percent or more enrolled in marketing, industrial arts, trade

and industry, and consumer and occupational home economics courses.

There was no relationship between the dropout rate and overall computer

science course enrollments; however, a higher percentage of studentg

attending schools with a dropout rate under two percent enrolled in computer

science languages and programming courses than7did students in schools with

the highest dropout rates. The reverse was true for business data process-

ing applications courses.

10
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TECHN I CAL APPENDICES

A. SOURCES OF THE DATA

Data for' the analysis of secondary school course offerings and enrol invents

in math anati cs, science, vocati ona I education, and computer science came

from the High School and Beyond (HUB) Study sponsored by NCES. Two compo-

nents of the Fi rst Fol I car -up Survey prov ided data on 1981 -82 course of f er-

ngs Ad enrol I meats. The offerings and enrol I ments component provided data

on secondary school mathematl cs, science, vocati ona I education, and computer

science offerings, while the 1 982 HUB transcripts collection provided data

which were used to estimate enrollments in these subject areas. The data on

the characteristics of secondary schools used I n the ana I yses represented

the responses to the school questionnaires administered during the HUB Base

Year and First Fol I ow -up surveys.

Al I of the HS&B samples were' designed to provide' national estimates. The

sample designs of these surveys are described i n the fol I cw i ng secti ons. 1

More detai I ed information'nformati on on the sample designs of the HS&B surveys
wel I as i nfcrmati on on their data col i ecti on procedures and other survey
features I s provided 1 n:

C. Jones, S. Knight, H. McW II I i ans) M. (Butz, I. Crawford, and B.
Stephenson, High School and Beyond Course ,Offeri os and Course Enrol I-
ments Survey (1913.2): .Data Lag User'. Manual. Chicago,
Nati ona 1 Opinion Research Center, 1 983 .

C. Jones, S. Knight, M. Butz, I. Crawford, and B. Stephenson, litg_h
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High School and Beyond _Ssliniag Des_gns

A.1.1 Base Year Survey Sample Design

Base year data for the HUB study were collected in 1980. A highly strati-

fied, two-stage probability sample was used to select over 58,000 high

school students (over 28,000 seniors and over 30,000 sophomores) from over

1,000 public and private secondary schools. Over 1,000 schools were selec-

ted during the first stage of the design with a probability proportional to

the estimated enrollment in their 10th and 12th grades.
2

During the second

stage of sampling, 36 seniors and 36 sophomores were selected in each

school, except in those schools with fewer than 36 seniors or 36 sophomores.

In the latter schools, all eligible students were drawn in the sample. This

report utilizes only data from the sophomore cohort members.

A.1.2 First Follow-up Survey Sample Design

The HS&B First Follow-up Survey sample design retained the essential

features of the 1980 Base Year design. That is, it was a multi-stage,

stratified, probability sample with schools selected during the first stage

of sampling and students selected during stage two. Listed below are the

important features of the 1982 First Follow-up sample design:

All schools selected as part of the Base Year Survey ,were con-

tacted for participation in the First Follow-Up Survey unless they

had no 1980 sophomores, had closed, or had merged with other

schools in the Base Year sample.

o 1980 sophomores still enrolled in their 1980 schools were retained

with certainty, resulting in approximately 30,000 1980 sophomores

being included in the sample.

21 This selection criterion was not used uniformly across all strata in the
sample design. .In certain sample strata (e.g., schools with large
minority enrol Iments), study requirements resulted in an oversampl ing of
schools. .For more information on the Base Year Survey sample design,
see M. Frankel, L. Luane, D. Buonanno, and R. Tourangeau, Sample Design
Boca, Chicago, Illinois: National Opinion Research Center, 1981.



,* 1980 sophomore cohort students who were no longer attending their

Base Year schools (e.g., dropouts, early graduates, and those who

had transferred as Individuals to a new school) were subsampled.

A.1.3 Course Offerings and Course Enrollments Survey Sample Design

Secondary school course offerings and enrollments data were collected from

,those schools selected as the first-stage sampling units in the Base Year

Survey in which 1980 sophomores
/

were still enrolled during the 1981-82

academic year. Of the more than' 1,000 schools included in the Base Year

Survey, 975' schools had a 10th and/or 12th grade in 1980 and were in contin-

uous existence through the 1981-82 academic year (i.e., they had not closed

or merged with other schools since the 1980 survey). School administrators

at the 975 schools were asked to provide information on' the courses offered

at their schools during the academic year and the enrollments in these

courses.

A.1.4 Transcripts Survey Sample Design

The sample for .the HUB Transcripts Survey was selected from among the 1980

sophomores who were eligible for the First Follow-Up Survey. Prior to

selecting the sample, 1980 sophomores were stratified according to a number

of student and school-level characteristics. The strata were partitioned

Into one of two major groups with different student selection probabilities:

one contained policy-relevant subgroups (e.g., students from private

schools, base year nonrespondents, high achievement blacks, and high

achievement Hispanics), and the other contained all of the remaining

sophomore subgroupings (e.g., other blacks, other Hispanics, and all other

students).

All students in the policy-relevant subgroups were selected with certainty,

resulting In 12,987 students being Included in the survey sample. An

additional 5,440 sophomores were selected from the remaining subgroups, with

a selection probability equal to approximately .32. A total of 18,427

members of the 1980 sophomore cohort were selected for participation in the

HS&B Transcripts Survey.
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B. OFFERINGS AND ENROLLMENTS SURVEY NONRESPONSE AND NONRESPONSE ADJUSTMENTS

irists of courses offered In the 1981-82 school year were supplied by 941 (97

percent) of the schools selected for participation in the HS&B Offerings and

Erirollments Survey.

Data on course enrollments were received. frog, only 762 (78 percent) of the

eligible schools. In addition, 97percent of these schools reported incomr

plete enrollment values for the courses they offered during the school

year. Roughly one-third of the schools reported enrollment data for 80 to

90 percent of the courses they reported offering, ann another one-third of

the schools reported enrollment data for between 0 and 59 percent of their

courses. Only 63 (4 percent) of the 1,516 unique course titles that were

reported as being offered by one or more schools/ provided complete

enrollment data Approximately 72 percent of the courses identified by

schools had between 40 and 100 percent missing enrollment data.

An;: adjustment for nonresponse to the request for course offer1n data was

Incorporated into the 1981-82 estimates of course offerings. This was

accomplished by. adjusting the case weights for the responding schools. Case

weights were multiplied by the ratio of the ,sum of the weights for all sam-

pled schools to the sum of the weights for the responding schools.
3

The nonresponse rate associated -with the school-reported enrollments data

undoubtedly would lead to ,;biased esthetes if these data were used in the

analysis. To prevent this, it was decided to use student transcript data to

estimate course enrollments. The approaches to using these data and their

impact on the study are elaborated upon In Section C of this appendix.

The level of nonresponse to the HS&B Transcripts Survey closely resembled

the level of nonresponse to the Offeqngs and Enrollments Survey's request

for course offerings data. Ninety-one percent of the schools responded to

the request for student transcripts. Schools provided 15,941 (88 percent)

of the 18,152 transcripts requested.

3/ This adjustment was equal to 19,725.6/18,806.2. Thus, all estimates of
the number of schools offering courses were inflated by a factor of
1.04889.
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The case weights for the transcripts data were adjusted to take into account

differential rates of respOnse for a number of school types and student

Statuses. The average nonresponse adjustment factor was 1.13.
4

C. ESTIMATION PROCEDURES

The goals of the analysis were to identify: (1) the mathematics, science,

vocational education, and computer science courses offered in U.S. secondary

schools, (2) the enrollment levels in these courses, and (3) the character-

istics of schools that relate to mathematics, science, vocational education,

and computer science course offerings and course enrollments.

Since the goals of the study were directed toward understanding course

offerings and course enrollments in U.S. secondary schools, estimates were

expanded to represent all or some portion of the national population of

schools and students. The procedures used to produce the estimates found in

the study tables are described below.

C.1 Estimates of Course Offerings

All estimates of the number of courses offered by secondary schools, the

average number of courses offered, and the number and percentage of schools

that offered courses were based on data supplied by the schools responding

to the HS&B Course Offerings and Course Enrollments Survey. These estimates

represent the entire population of 19,726 secondary schools. To account for

the absence of offerings data from 34 of the 975 schools surveyed, all

estimates of course offerings were adjuited by a factor of 1.04889. this

factor represented the ratio of the sum of the sampling weights of the 975

sampied schools to the sum of the samp/ing weights of the 941 responding

schools.

The number of schools that offered instruction,in a mathematics, science,'

vocational -education, or computer science program area was computed by

taking the weighted sum of. the schools reporting that a course (or courses)

Ai For more information on.this adjustment see High School and Beyond Tran-

scripts Survey:0982): Data File Ur'.se Manual, pp: 12717.
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listed in the program area was offered during the 1981-82 school year.

Since instructional programs represented aggregations of individual courses,

each school was counted only once for each Instructional program listed in

the tables. Thus, the number and percentage of schools that offered

Instruction In a specific program, unless otherwise noted, translates into

the number and percentage of schools that offered one or more of the courses

represented by the program area:-

The analysis of secondary school course ofterings as related 'to selected

school characteristics: compares the characteristics of schools offering

greater than the national average number of courses in an instructional

program with the characteristics:: of schools with other levels of course

offerings. The national average for each instructional program was

calculated by enumerating the total number of courses offered by each school

in the sample and computing a weighted average for all schools. Schools

were then divided into one of two groups depending upon whether the number

of courses they offered was above the weighted average value or equal to or

below the weighted average value.

C.2 Es_timates ofCaRr_seEnroilmentsf.

As noted in Section B above, 1981-82 course enrollment data were missing for

a large percentage of the course titles reported by the sampled schools.

Therefore, the decision was made to estimate ormrse enrollments from data

collected by the HS&B Transcripts Survey.

The decision to. use HS&B Transcript Survey data in place of the school-

reported enrollments altered the meaning of the course enrollment figures.

Rather than indicating the number and percentage of secondary school stu-

dents enrolled in the courses grouped to form the mathematics, science,

vocational education, and computer science instructional programs 'during the

1981-82 school year, the estimates contained in the tables represent the

number and percentage of 1982 seniors who enrolled In one or more courses in

the Instructional programs over their secondary school careers.



The use of the transcript data was restricted in certain ways for the dif-

ferent analyses that were performed. The overall estimates of instructional

program enrollments (see Table 1) were based on the number of courses in the

program areas that appeared on a student's transcript. All.courses appear-

ing on the transcript were counted toward measuring instructional program

enrollments. ,Students who had taken courses in an Instructional program

were summed to estimate the enrollment for a program. Students who dropped

out of school subsequent to the 1980 HUB Base Year survey were deleted from

this analysis. Thus, the estimates apply only to the subpopulation of

students who had attended high school for four years.

.The analysis of mathematics, science, vacationer education, and computer

science course enrollments as related to school characteristics (see Tables

17 through 28) required the elimination of transfer student data from the

analysis. The decision not to use transfer student transcript data was a

function of the information that was available on transfer students' schools

and the ass- umptions that would need to be made if transfer student data were

used. Since-the estimates of instructional program enrollments were related

to school characteristics, individual school attribute data were required.

These data were not available from the transfer schools; thus, the only

school data available for analysis were those reported by.the original 975

HS&B schools. Therefore, if transfer student data were used it would have

to be assumed that the characteristics (e.g., total student enrollment) of

the schools that students transferred to were the same as the characteris-

tics of the schools that they originally attended. It would also have to be

assumed that transfer students had the same opportunity to take the same

types of courses in each school. The validity of these assumptions was

problematic for the analysis, of the instructional program enrollments in

specific types of schools.

D. STANDARD ERRORS

Each of the 1982 HS&B samples represent only one of many that could have

been selected using the same sample design specifications. Estimates de-

rived from these different samples would vary. Standard errors of \the

estimated totals and percentages measure the precision of these estimate'S).--



I . e. the vari ati on of all the estimates around the thecretl cal, compl ete-
coverage values. The standard errors, together with the sample estimates,
may be used to define confidence intervals, I.e., ranges that would include
the comparabl e (=pi ete-coverage value for a specif led percentage of al I
possible samples . For example, the complete- coverage value would be In-
c! uded i n the range frail two standard errors above to No standard errors
bel cw- The estimate for about 95 percent of a l l possible samples.

No standard errors were reported for the estimates presented in the tables
in Chapter 3 and 4. Methods for approximating the standard errors of the
estimated total s and percentages presented i n the tables are described I n
the fol I ow ing sections.

D.1 Standard Errors for 1981-82 Course Offering,.9L5,5timatg5

AI I of the estimates of the number and percentage of school s offering
courses In the di fferent I nstructi ona 1 programs used school-reported data.
The standard error '(SE) of a percentage (p ) estimated from a simple random
sample (SRS) of n school s frcm the total popu I ati on of secondary school s (N)
is approximately :

SE
(p ) DEFT41 n/N) ) ( 1-p )/n

DEFT is a correction factor used to compensate for the effect of the school
sample design. Since the schools in th e 1982 FIS8E3 study were selected using
a di sproporti onate stratified sample design, simple random sampling formulas
will underestimate the variance and standard errors of simple statistics
such as percentages. For the school-based estimates reported i In the tables,
the DEFT correction factor i is 1.75.

For example, with 941 school s supplying course offerings data,
the standard error of the weighted percentage of school s offering algebra. 1

courses in 1981-82 is:

SE (p) 1.75 4(1 - 941/19,726)(92.1)(7.9/941) = 1.50 percent



The standard error of the estimated number of schools offering a course is

computed by multiplying the standard error of the estimated proportion

(SE /100) by the( almber of schools in the population of U.S. secondary

schools. There were 19,726 secondary schools in 1981-82.

Using the same example, the standard error of the number of schools offering

one or more courses in algebra I in 1981-82 is 19,726 x 1.50/100 = 296

schools.

Equation 1 may also be used to approximate the standard errors of the esti-

mated percentages or totals for the different subclasses of schools (e.g.,

public versus private schools or schools with different percentages of min-

ority representation). The appropriate subclass n to use in these calcula-

tions are :found in Table A.1. The population of the subclass (N) can be

found In the findings tables in Chapters 4 and 5 of the report.

D.2 .standard Errors for Estimates Based on Student Rate

Standard errors of the estimated number and percentage of 1982 seniors who

enrolled in one or.more courses in the mathematics, science, vocational

education, and computer science instructional programs may be approximated

using Equation 1. Because different tables in the report are based on

different subsamples' of students, it is important that thp appropriate

sample sizes (n) be :Used in calculating these approximations of the standard

errors.

Table 1 estimates of the number and percentage of 1982 seniors who took one

or more courtlozs in the instructional programs during their high school

careers were based on the responses of 13,972 students who participated in

the transcript survey and who had not dropped out of school since the HS&B

Base Year Survey. Table 4 estimates were based on the responses of this

same student subsample.

L Exact standard errors using the method of balanced repeat replications

are available through NOES.



Estimates reported in Tables 17 through 28 were based on the responses of
those students participating In the transcript survey who were still

attending their original base year sampled school (or had graduated early).

Thus, eliminated from these estimates are students who had dropped out of

school or had transferred to another school. The subclass sample slzes,i(n)

on which these estimates were based are reported In Table A.2e

As was the case with the standard errors of the school -based estimates,

simple random formulas will underestimate the error associated with totals
and percentages. To compensate for the effects of the sample design, all

standard errors of estimates derived from the student- data should be

multiplied by a factor of 2.



Table A.1: Numbers of Schools in the Sample, for the Major Subclasses Used in the

Course Offerings Tables

Total Schools
941

Type of School

Public
Private Catholic
Private Non-Catholic

Region

North
South
North Central
West

Urbanization

Urban
Suburban
Rural

Race/Ethnicity of Student Body Composition

Black

835
75
31

199
293

263
186

236
446
259

0 Percent Black
240

1-9 Percent Black
328

10 Percent Black or Greater
323

Hispanic

0 Percent Hispanic
363

1-9 Percent Hispanic
317

1-0-Percent-Hispanic-or Greater_
212

Percentage of Students from Non-English Speaking Homes

0 Percent from Non-English Speaking Homes 337

1-100 Percent from Non-English Speaking Homes 562

Percentage of Graduating Class Gang to College

0-25.Percentage of Graduating Class Going to College 133

26-50 Percentage of Graduating Class Going to College 396

51-75 Percentage of Graduating. Class Going to College 277

76-100 Percentage-of Graduating Class Going to College 125



Schools (Continued)

Percentage. of Spring 1980 Seniors in an Academic Program

0-33 Percent
34-66 Percent
67 Percent or Greater

Gifted.- Talented .Program

Not offered
Offered

Percentage of Disadvantaged Students

353
324
187

293

609

0 Percent
133

1-9 Percent 274
10-24 Percent 228
25 Percent or Greater 218

Total High School Membership

Less than 500 Students
500 to 1499 Students
1500 or More Students

Minimum Competency Test Required for Graduation

Not Required
Required,

353

Percent of Students Who Drop Out of School

154

413

374

r580

0-1 Percent
2-9,Percent
10 Percent of More

156

368
379



Table A.2: Numbers of Studentt In the Sample, for the Major Subclasses

Used in the Course Enrollments Tables

Total Students
13,972

Type of .School

Public
Private Catholic
Private Non-Cetholic

Region

North
South
North Central
West

Urbanization

Urban
Suburban
Rural

Race/Ethnicity of Student Body Composition

Black

10,143
2,154

734

3,106
3,892
3,592
2;441

3,043
6,624
3,364

0 Percent Black 3,329

1-9 Percent Black
.4,846

10 Percent Black or Greater 4,206

Hispanic

0 Percent Hispanic 4,786

1-9 Percent Hispanic 4,545

10 Percent'Hispanic or Greater 3,079

Percentage of Students from Non-English Speaking Homes

0 Percent from Non-English Speaking Homes 4,404

4.'1-100 Percent from Non-English Speaking Homes 8,049

Percentage of Graduating Class Going to College

0-25 Percentage of Graduating Class Going to College 1,503

26-50 Percentage of Graduating Class Going to College 5,110

5175 Percentage of Graduating Class Going to College 3,830

76-100 Percentage of Graduating Class Going to College 2,466



School s (Conti nued )

Percentage of Spring 1980 Seniors in an Academic Program

0-33 Percent
34-66 Percent
67 Percent or Greater

Gifted-Ta I ented Program

Not offered
Offered

Percentage of Disadvantaged Students

0 Percent
1-9 Percent
1,0-24 Percent
25 Percent or Greater

Total High School Membership

Less than 500 Students
500 to 1499 Students
1500 cr More Students

,MI ni mum Competency Test Requi red fa- Graduation

Not Required
Required

Percent of Students Who Drop Out of School

0-1 Percent
2-9 Percent
10 Percent a- More

4,317
4,231
3,551

4,232
8,299

2,342
3,881
2,954
2,761

2,382
6,061
4,588

8,414
4,536

3,175
4,870
4,460



The subject areas -- mathematics, science, vocational education, and

computer science -- were subdivided into Instructional programs. The

secondary school courses which constitued the the instructional programs

were classified according to the codes for the Classification of Secondary

School Courses (CSSC). The CSSC was originally developed for use in coding

transcripts of students participating in the National Center for Education

Statisticst longitudinal High School and Beyond study. This nationwide

inventory of high school courses identifies each course with a six-digit

numerical code. Each subject area and its subdivisions are listed. The

appropriate CSSC codes and their titles follow.*

MATHEMATICS.

General Mathematics 1

27.0105 Mathematics, Basic

27.0106 Mathematics 1, General

27.0402 Algebra 1, Part 1

General Mathematics 2

27.0107 Mathematics 2, GineraI

27.0108 Science Mathematics

27.0109 Mathematics in the Arts

27.0110 Mathematics, yocational

27.0111 Technical Mathematics

27.0114 Consumer Mathematics

27.0403. Algebra 1, Part 2

General Mathematics, Other';

27.0100
27.0112
27,0113

Algebra 1

27.0404
27.0421

Algebra 2

Mathematics, Other General

Mathematics Review
Mathematics Tutoring

Algebra 1
Mathematics 1, Unified

27.0405 Algebra 2

*
Each course is identified with a six-digit numerical code. Instructional

programs are identified with a four-digit code or by the first four

digits of a six-digit code.



Algebra 3

27.0410
27.0414
27.0415
27.0423

Geometry

27.0406
27.0408
27.0409
27.0422

Algebra 3

Algebra and Trigonometry
Algebra and Analytic Geometry
Mathematics 3, Unified

Geometry, Plane
Geometry,

Geometry, Informal
Mathematics 2, UnUled

Advanced and Pure Mathematics

Pure Mathematics, Other
Geometry,-SolicL
Trigonometry
Analytic Geometry
Trigonometry and Solid Geometry
Analysis, Introductory
Linear Algebra
Calculus and Analytic Geometry
Calculus,

Mathematics, Independent Study

27.0400
27.0407
27.0411
27.0412
27.0413
27.0416
27.0417
27.0418
27.0419
27.0424

Statistics, Applied Mathematics and Actuarial Science

27.02
27.03
27.05

Actuarial Sciences
Applied Mathematics
Statistics

Calculus, Advanced Placement

27.0420 Calculus, Advanced Placement

SCIENCE

Biology, General

26.0121
26.0131
26.0151
26.0751
26.0752

Biology, Basic
Biology, General
Field Biology
Physiology, Human
Physiology, Advanced

Biology, College Preparatory

26.0141
26.0142
26.0161
26.0171
26.0181
26.0100

Biology, College Preparatory
Biology, Advanced
Genetics
Biopsychology
Biology Seminar
Biology, Other General



26.0711
26.0721
26.0731
26.0741
26.0761
26.0700

Zoology
Zoology, Vertebrate
Zoology, Invertebrate'
Animal Behavior'
Pathology
Zoology, Other

Life Sciences, Other

26.02 Biochemistry and Biophysics

26.03 Botany

26.04 Cell and Molecular Biology

26.05 Microbiology

26.06 Miscellaneous Specialized Areas, Life Sciences

26.99 Life Sciences, Other

Physical Sciences, General

40.01 Physical Sciences,

Physical Sciences, Other

40.02 Astronomy

40.03 Astrophysics

40.04 Atmospheric Science and Meterology

40.07 Miscellaneous Physical Sciences

40.99 Physical Sciences, Other

General

Chemistry

40.0511
40.0521
40.0522
40.0531
40.0541
40.0551
40.0561
40.0500

Geological

Physics

Chemistry, introductory
Chemistry 1
Chemistry 2
Organic Chemistry
Physical Chemistry
Consumer Chemistry
Chemistry, Independent Study

Chemistry, Other

Sciences

40.06 Geological Sciences

40.0811
40.0821
40.0822
40.0831
40.0841
40.0851

40.0800
40.0911

40.0900

Physics, General
Physics 1
Physics 2
Physics 2 Without Calculus
Electricity and Electronics Science

Acoustics
Physics, Other
Rocketry and Space Science
Planetary Science, Other



VOCATIONAL EDUCATION

Agriculture

01.01 Agricultural Business and Management
01.02 Agricultural Mechanics
01.03 Agricultural Production (plus 01.0681)
01.04 Agricultural Products and Processing
'01.05 Agricultural Services and Supplies
01.06 Horticulture (All except 01.0681) (pluS 02.0421 -

02.0423)
01.07 International Agriculture
01.99 Agribusiness and Agriculture Production, Other
02.01 Agricultural Sciences, General
02.02 Animal Sciences
02.03 Food Sciences
02.04 Plant Sciences (All except 02.0421 - 02.0423)
02.05 Soil Sciences
03.01 Renewable Natural Resources, General
03.02 Conservation and Regulation
03.03 Fishing and Fisheries
03.04 Forestry Produttion and Processing
03.05 Forestry and Related Sciences
05.06 Wildlife Management
03.99 Renewable Natural Resources, Other

Business

06.01 Business and Management, General
06.02 Accounting
06.04 Business Administration and Mana'sgement
06.05 Business Economics
06.06 Human Resources Development
06.09 International Business Management
06.11 Labor industrial Relations
06.12 Management Information Systems
06.13 Management Science
06.15 Organizational Behavior
06.16 Personnel Management,
06.18 Small Business Management and Ownership
06.19 Taxation
06.99 Business and Management, Other s.

07.01 Accounting, Bookkeeping, and Related Programs
(All except 07.0161 and 07.0162)

07.02 Banking and Related Financial Programs
(plus 06.03)

07.03 Business Data Processing and Related Programs
(All except 07,0311, 07.0321, 07.0322, 07-.0331, 07.0332)

07.04 Office Supervision and Management
(Ail except 07.0411 and 07.0412)

07.05 Personnel an'd Training ,Programs
07.06 Secretarial and Related Programs (plus, 07.0411

and 07.0412)
07.07 Typing, General Office, and Related Programs

(pius 07.0161 and 07.Q162)
07.99 Business and Office, Other
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Marketi-ng

06.07 Institutional Management
06.08 Insurance and Risk Management
06.14 Marketing Management and Research
06.17 Real Estate
08.01 Apparel and Accessories Marketing
08.02 Business and Personal Services Marketing
08.03 Entrepreneurship
08.04 Financial Services Marketing
08.05 Floristry, Farm and Garden Supplies Marketing
08.06 Food Marketing
08.07 General Marketing
08.08 Home and Office Products Marketing
08.09 Hospitality and Recreation Marketing
08.10 Insurance Marketing
08.11 Transportation and Travel Marketing
08.12 Vehicles and Petroleum Marketing
08.99 Marketing and Distribution, Other
09.02 Advertising

Health

17.01 Dental Services
17.02 Diagnostic. and Treatment Services (All except

17.0211)

17.03 Medical Laboratory Technologies
17.04 Mental Health/Human Services
17.05 Miscellaneous Allied Health Services (All except

17.0561)
17.06 Nurse-Rel.ated Services (All except 17.0611)

17.07 Ophthalmic Services
17.08 Rehabilitation Services
17.99 Allied Health, Other

Industrial Arts

21.01 Industrial Arts (All except 21.0110, 21.0111, 21.0112,
21.0114, 21.'0116 - 21.0118, 21.0120 21.0124)

47.0651 Consumer Auto
48.0511 Metal 1

48.0711 Woodworking1

Technologies

10.01 Communication Technologies (All except 10.0111 - 10.0132)
11.0300 Data Processing, Other
11.04 Information Sciences and Systems
11.05 SysteMS Analysis
15.0400 Electromechanical Instrumentation and Maintenance

Technologies, Other
15.0500 Environmental Control Technologies, Other
15.06 Industrial Production Technologies (All except

15.0611 and 16.0631)
15.0700 Quality Control and Safety Technologies, Other
15.0800 Mechanical and Related Technologies, Other'

15.0900 Mining and Petroleum Technologies, Other

128
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Trade and Industry

06.20 Trade and Industrial Supervision and Management
12.01 Drycleaning and Laundering Services
12.04 Personal Services
12.99 Consumer, Personal, and Miscellaneous Services, Other
43.01 Criminal Justice
43.02 Fire Protection
43.99 Protective Services, Other
46.01 Brickmasonry, Stonemasonry, and Tile Setting
46.02 Carpentry
46.03 Electrical and Power Transmission Installation

(plus 47.0521)
46.04 Miscellaneous Construction Trades (All except 46.0441)
46.05 Plumbing, Pipefitting, and Steamfitting
46.99 Construction Trades, Other
47.01 Electrical and Electronics Equipment Repair (plus

15.03, 21.0114, 21.0116 - 21.0118, 21.0120)
47.02 Heating, Air Conditioning, and. Refrigeration Mechanics

(plus 15.0511)
47.03 Industrial Equipment Maintenance and Repair (All except

47.0321) (Plus 15.0911 and 15.0921Y
47.04 Miscellaneous Mechanics and Repair (Pius 15.0411 and

15.0441)
47.06 Vehicle and Mobile Equipment MechaniCs and Repair (All

except 47.0651) (Plus 47.0321, 47.0511 - 47.0514)
47.99 Mechanics and Repairers, Other
48.01 Drafioing (Plus 15.0211)
48.02 Graphic and Printing Communications (plus 10.0131 and

10.0132)
48.03 Leatherworking and Upholstering (All except 48.0311 and

48.0312)
48.04 Precision Food Production
48.05 Precision Metal Work (All except 48.0511) (plus 15.0611,

15.0711, 21.0121 - 21.0124)
48.06 Precision Work, Assorted Materials (plus 15.0631)
48.07 Woodworking (All except 48.0711)
48.99 Precision PrOduction, Other
49.01 Air Transportation
49.02 Vehicle and Equipment Operation
49.03 Water Transportation
49.99 Transportation and Material Moving, Other
21.0110 Trade and Industry Cooperative
21.0111 Industrial Cooperative Work Experience
21.0112 Industrial Cooperative Work Experience, Advanced
32.0104 Work Experience
32.0105 Work Experience, Advanced
32.0106 /Cooperative Education 1
32.0107 Cooperative Education 2

Consumer HomelEconcmIcs

20.0113. Home Economics 1
20.0114 Home Economics 2
20.0115 Home BconoMics 3
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20.0116
k- 20.0118

20.0122
20.0123

20.0124
20.0125

20.0133
20.0134
20.0135
20.0136
20.0137
20.0141

20.0142
12.9900
20.0151
20.0152
20.0161
20.0162
20.0117
17.0211
20.0171
20.0172
20.0173
20.0154
35.0111

35.0121
35.0100
37.0111
37.0121
37.0131
37.0100
20.0183
20.0184,

20.0185
20.0186
20.0187
20.0188
19.0500
20.0191
20.0192
19.0400
46.0441

19.06
04.0511
04.0500
20.0100

Occupational Hom

20.0211
20.0221
42.0711

Home Economics 4
Comprehensive Consumer and Homemaking Home Economics;
Independent:Siudy

Child Development 1
Child Development 2
Child Development 3
Child Development r4
Clothing 1
Clothing. 2

Clothing 3
Clothing 4
Tailoring
Consumer Education 1,
COnsumer Education 2
Consumer, Perional, and Miscellaneous Services, Other
Home Economics Occupations 1, Exploratory
Home Economics Occupations 2, Exploratory
Family Health 1
FaMily Health 2
Adults RoleS and Functions
First,Aid
Fatuity Reliations
Marriage Society and Change
Parenthood
Hone Economics Leadership
InterpOsonal Relationships
Building Human Relationships
interpersonal Skills, Other
Personal Development Techniques
CopiAg with Personal Problems
Self Perception
Personal:Awareness, Other
Foods 1
Foods 2
Foods 3
Foods 4
International Foods
Nutrition
Food Sciences and 'Human Nutrition, Other

Home Management 1
Home Management 2
Family/Consumer Resource Management, Other
Home Maintenance and Repair
Human Envirdnment and Housing
interior Design
Interior Design, Other
Consumer and Home Economics

e Economics

Child Care Services
Child Care Alde
Child Psychology
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20.0231 Child Care Management
20.0241 Foster Cit.re and Family Care
20.0251 Teacher Aide
20.0153 Home Economics Laboratory Assistant'
33.0111 Student Assistant
20.0321 Clothing Maintenance Aide
12.0100 Dry Cleaning and Laundering Services, Other
12.0111 Dry Cleaning
20.0311 Clothing Occupation's 1

20.0312, Clothing Occupations 2
20.0313 Clothing Occupations 3
20.0331 COMmercial Garment and Apparel Construction
20.0391 Clothing Production Management
.20.0341 Customer Apparel Construction
20.0351 Customer Tailoring and Alteration
20.0361 Wedding and Specialty Consulting
20.0371 Fashion and Fabric Coordination
20.0381 Textiles Testing'
20.0300 Clothing, Apparel, and Textiles, Management, Production,

and Services, Other
20.0411 Food Service Training 1
20.0412 Food Service Tratning 2
20.0421 Food Service Cooperative Training
20.0431 Baking
20.0441 Chef
20.0461 Dietetic Aide
20.0451 Catering
20.0471 Food Testing
20.0481 School Food Service
20.0511 Housing and Interior Design 1
20.0512 Housing and Interior Design 2
20.0513 Interior. Design Occupations
20.0521. Floral Design
20.0541 Home Furnishings Aide
20.0551 Custom Drapery and Window Treatment DeSign
20.0561 Custom Slipcovering and Upholstering
20.0571 Home-Service Assisting
20.0611 Custodial Services
20.0621 Executive Housekeeping
20.0631 Homemaker9s Aide
20.066 1 Therapeutic Recreation Aide
20.0651 Consumer Aide
20.0641 Companion to the Aged

COOPERATIVE' EDUCATION

The CSSG codes and course titles that were grouped to support the analysis
of cooperative education summarized in Chapter 3 are listed beppw.

Agriculture

01.0171 ,Agriculture Cooperatives
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BusineSs

06.0141
07.0741

07.0742

Marketing

08.0712
08.0713
08.0721
08.0722

Health

17.0121
17.0641

Trade and

Business Education, Cooperative
Office Education 1, Cooperative
Office Education 2, Cooperative

Distributive Education 2
Distributive Education 3
Distributive Education 1, Cooperative
Distributive Education 2, Cooperative

Dental Assistant 2
Nurse Aide, Cooperative

Industry

21.0109
21.0110
21.0111
21.0112
32.9104
32.0105
32.0106
32.0107
48.0151
48.0152
48.0213
48.0223

Industrial Occupations 1
industrial OcCupations 2
Industrial Cooperative,Work Experience
industrial Cooperative Work Experience, Advanced

Work Experiehce
Work Experlence Advanced
Cooperative :Education 1
Cooperative Education 2
Drafting 1, Cooperative
Drafting 2, Cooperative
Commercial Art, Cooperative
Graphic Arts 3

Occupational Home Economics

20.0421 Food Service Cooperative Training

COMPUTER SCIENCE

Computer Science Languages and Programming

11.0111
11.9900
11.0121
11.0211

11.0100
11.0241

11.0122
11.0212
11.0131

11.0132
11.0141

11.0221
11.0231
11.0200
11.0251

Computer Appretiation
Computer and Information
Computer Mathematics 1
Computer Programming 1
Computer and Information
BASIC introduction
Computer Mathematics 2
Computer Programming 2
Computer Applications
Computer Applications, Independent Study
Computer Science, A.P.
FORTRAN
PASCAL
Computer Programming, Other
COBOL

Sciences, Other

Sciences, Other General
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r.lusiness Data Processing Applications

11.031.1 Data Processing 1
07-.0311= Computers in Business
07.0321 Business Data Processing 1
07.0331 Business Computer Programming 1
11.0312 Data. Processing 2.
f1.0313 Data Processing Advanced
07.0322 Business Data Processing 2
07.0332 Business Computer Programming 2

*U.8 GOVERNMENT PRINTING OFFICE: 19 8 5 4 6 1 1 8 3 2 0 2 13
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