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EXECUTIVE SUMMARY

Over the last 20 years, the United States has witnessed a widespread de-
cline in the quality of educstion. This decline has been eapecially pro-
nounced with respect to mathematics ané science, as evidenced by lowered
enroliments and achievement scores, &8 diminishing teacher pool, and in-
creased numbers of students on & general education track. This aituastion
was brought to the forefront of public sttention by the National Commission
on Excellence in Education’s report, A Nation at Risk: The Imperative for
Edugatien Reform. A central focus of the report was on the need to redress
the decline in mathematics and scienco education and to prepare students to
use emerging new technologies, auch as the computer, so they say compete

effectively in today’s socisty.

Much of the public discussion and debste as to how to rasclve tha problexs
facing educstion in the United States has centerad on how to impart basic
akills to students and what should constitute a sscondary school curricu-
lum. Conmissions and penals have set forth roco-n.ndation- which would
require & shift in emphasis to more traditional acadenmic pursuits (i.e.,
nathenatics, science, English, etc.). The role of non-ecademic pPrograns,
such as vocational education and general sducaetion, in responding to the

problems in secondary education has yet to be determined.

Responses to the problems of oeconaary scrool scucation must be predicated
on current and reliable information on student participation in nathena-
tica, science, computer scizace, vocational education, and ganeral educe-
tion. Specifically, information is needed on the various course-taking
patterns exhibited by students in each of these a&araas and the characteris-
tica of these studenta. Taken together, this informaiion may provide a8
base for policy decisions concerning the future direction of secondary

achool curricula.

The analysis susmarized in this report used 1981-82 High School end Beyond
(HS&B) student transcript data to identify course-toking patterns relative

xiiid



to each of the above-mentioned subject areas. Moreovzr, the responses of
‘achoocla and students to the HS&B First Follow-up Survey were used to iden-
tify the characteriastics of atudents exhibiting the various methenatica,
acience, computer Science, vocational education, and general educetion

Course-taking patterns. Sonme represasntative findings of tue snalyaias follow.

A G e G G e a— e o - e o = —

Student CCurse-taking patturns were cefined by the number of credits atu-
dents earned in various typea and levels of Courses within esach of the
subject aress of interest. The patterna within each aubject ares are on a
continuun, ranging from no or limited Perticipation to intense participa-
tion. For mathematica and science, four distinct patterns were identified:
(1) concentratora: (2) 4-year college bound studenta: (3) general Rathena-
ticsa (acience) studenta;: and (4) non-particiranta or limited participanta.
For vocational education, students were classified as either (1) concentra-
tors; (2) limited concentrators;: (3) samplera: or (4) non-participantas.
Boacsuse soc few students had earned Computer acience credit, only two pat-
terns ware distinguishablae, pParticipants and non-participanta. Participa-
tion in a general educetion progrem 1/ wasa Ressured by atudents’ self-

reported descriptions of their high aschool progranm.

© A minority of students had concentrated in nathematics (8.6 per-
cent) or acience (9.3 percent) in high achocol, while about one-halsf
of all students exhibited a general level of participation (i,e.,
weare cisssified as genersl mathematics or general science atu-
denta). Nearly one in every 20 students hed earned lesas than one
mathematics credit, and One in every six had earned less than one

science credit during their high school careers.

© Overall, participation in mathenmaticsa and science wvere strongly

related. For axample, a majority of mathemetics concentrators were

- e e ——— - -

1/ For a definition of "general education Program” as used in this

report see page 13 and 26,
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either science concentrators (46 pcrcdnt) or 4-yesar college bound
acience students (43 percent). Nearly all acience concentrators
wvare either mathematics concentrators or 4-yesr college bound math-

enatics students (9€ percent).

o About one-half of the students had exhibited either a strong voca-
tional focus (concentrstors) or & vocational interaat (limited
concentrators). Less than five percent of the students had earned

no vocational education credit.

o Participation in vocationsl education was negatively related to
participation in nathenstics end science. However, advanced level
participetion in mathematics and sclence did not preclude students
from sseking vocational training, nor did intenae participation in
vocetional education preclude students from earning craedit in

advanced level mathematics and science courses.

o Given that ss late as 1981-82 only 55 percent of all schools in the
nation made computer science inatruction aveilable tc students, it
is not surprising that only 13 percent of all students had earnad

sone computer science credit.

o Participetion in computer science was commonly related to more
intense participation in mathematics. A similar pattern vas found

with respect to sacience.

o Over one-third of the students defined their high school progran as
general. These students earned fewer credits in the humsnities,

mathamatics, and acience tran did those in scaderic and vocational

progranms.

- o -~ - — A -B-a- R~ — —— - — ——— S G S e S S S

Course-taking patterns were examined with respect to a number of student
characteristics. Theae ~haracteristics fall into three categories:
(1) socio-demographic attributes; (2) school performance and axperiences;

and (3) postsecondary plans and aspirations.

XV

18



(o]

e e v - e . -— -——— — —— e e Mt S e -

Course-taking patterns in all subject aress were 8strongly relsted
to sociceconomic status (SES). In pParticular, high SES students
were more likely to pParticipate at a more intenge level in
matheaatics. science, eand computer acience. More intenae partici-
pation in vocationasl education end general education was more

frequently associated with low SES.

A student’s rece/ethnicity was unrelated to Participation in voca-
tional education. White students exhibited more intense participa-
tion in nathematics, science, and Computer ascience. A larger

percentage of Hispanic/other atudents had Participated in a general

education program than had students from other racial/ethnic groupa.

A student’s sex was relatr.d to participation in science, with nales
Participating at more intense levels. 1In addition, more

Rales had participated in o general education program. No major
differences wera noted with reapect to male and fenale partici-
Pation in mathematicas and computer science. For vocational educa-
tion, few cdifferances were found:; however, a higher Percentage of

fenales wvere concentrators.

The type of achool that students attended was strongly related to
course-taking patterns in all of the subject areas. Specifically,
concentration in mathematics and acience was more typically asaso-
clisted with private school attendance wheresas a general level of
Pparticipation in these subjects was more commonly found among
public school students. Because few pPrivate schools had of fered
many of the courses @ncompassed in a vocational education curricu-
lum, public school atudents were more likely to have a atrong
vocational focus or interest. Public achool students were also
more likely to have taken Part {.. a generel educstion program.
Students who had attended other (i.e., non-Catholic) private

achools were leas likely to have Participated in cComputer acience.

xvi
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Grade averages and cognitive teat scores differed significantly
acroas the coursa-taking pstterns of each subject area. Studenta
who had participasted at a mors intense level in mathenatics,
science, computer science earnad higher overall grade averagoas and
scored higher on tests designed to neasure their vocabulary,

verbal, and mathematics abilities. The reverse pattern hald with
respect to vocutionyl eaducetion and generali education participation.

Studenta who had participated more intenaely in mathematics and science
and, to a leusser degree, those whe had participated in computer acience
wera more likely than other students te have taken part in certain
axtra-curricular activities. For example, thase students ware Rors
likely to have been involved in the production of the achool newapaper/
yearbook, been meabers of honorary and service clubs, and participated
in varsity and other athletics. On the other hand, students who had
concentrated in vocationasl education partici- peted to a lesser extent

in many of these activities, as did general aducation atudentsa.

Postsecondary Plaps and Aspipstions

In genaral, the immediate post-graduation plana of students were not
related to course-taking patterna. The largast differences that were
found occurred with respect to attendance at a 4-year college oOr uni-
varaity and full-time employment. Students who had participatad more
intenasely in mathematics, acience, Or ccmputar science weare ROre likely
to indicate that the majority of their time would be spent purauing
wtudy st a8 4-year college or university the first year asfter high
school graduastion. A smaller percentage of these sane students indi-
cated that they planned to work full-time the year after graduation.
Not surprisingly, the short-term plana of vocational education concen<
trators end limited concentrators ard of general education students

were morae likely to include full-time employment.

xvii



For the most part, the educational expectations of students were con--
aistent with their high school course-taking patterns. That is, a
higher percentage of students who had participated more intensely in
mathematics, sacience, or computer science expected to attain at leaat a
4- or S5-yesr college degree. On the other hand, the percentage of
students who expected their formal education to end with high school or
to include vocational, trade, or bu-inis- school attendance was higher
among those atudents who had shown e atrong vocational interest or
focus than emong other students. A gimilar pattern of educational
expectations was found with respect to participation in a genersl

education program.

With few exceptions, students shared similar job aspirations regard-
lesa of their course-taking patterns in each of the subject areas of
interest. Many students aspired to a job in a professional capacity by
age 30; however, the Percentage of studentsa with this aariration waas
higher among mathemstics and sacience concentrators/ 4-year college
bound students and computer wcience participants than among those who
had participated less intensely in these saubjects. Vocational) educs-
tion concentrators were more likely t+han others to indicate that they
sspired to a clerical or craftsman occupstion. Overall, the job aspi-
rations of general education atudents reseabled thoae of students in
other programs: however, a smaller Percentage of general educstion

students expected to be in a professional occupstion at age 30.

The interded fislds of study of college bound atudents did not differ
markedly by course-taking pattern. Sowe differences were detected,
however. Mathematics and science concentrstors were more likely to
study architecture and sngineering and biological and Physical aciences
end were lesa likely to study business, ert, or music. Science concen-
tratora were also more likely than other students to Plan to enter pre-
professional prograws. As expected, computer science participents were
hree times as likely as other students to plan to study computer and
information sciences. Genersl education students were less likely than
others to plan to study architecture and engineering or enter a pre-

professiunal program and were more likely to atudy art and music. As

xviii 21




expected, a higher percentage of vocational education concentrators
expressed plana to study business ©or purasuve vocstional/techniceal
(Y]

studies in college.

The vast majority of students did not plan on attending a trade or
vocational school. Nevertheless, vocational education concentrators
vere more likely to do so than were stucents in the other vocationel
education patterns. The field of study moat often citaed by these
atudents was secretsrial, stenographic, typing, or other office uork:
This was followed by computer programming or conputer operations and
suto mechanica. Computer programming or corputer operations was idan-
tifisd by the largest percentage of studentas in each of the other
course-taking patterns as the field they would most likely study at s

trade or vocational schocl.
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CHAPTER 1

INTRODUCTION

A well-documented problem facing educstion in the United States today is the
critical need to impart basic okills in mathematics and science to its stu-
denta. MNoreover, with the increasing role computers are playing in all
faceta of Americen life, snother problea facing education is that of deciding
how beat to prepare students for using this fechnology. Panels, commiasaions,
and policy-nakers at the highest levels have studied these probless and have
put forth specific proposals for redreasing them. The mejority of these )
proposals shift curriculum emphasis and class hours away from such prograss
aa general education and vocational education to required courses in nathe-
matice, acience, and computer ascience. Advocatea of vocational education
have ergued that such proposals have traditionally overlooked the role of
their field in reaponding to theae problenms.

The anslysis summarized in this report is intended to provide educators,
policynakers, and the genaral public with information on the current status
of methematica, science, vocational educetion, computer acience, and jeneral
education in the secondary schools of the United Stetes. 1In particuler, this
analyais provides information cn scudents’ course-taking patterna in these
atubject areas es they relate to student characteristica. Data collected by
thNa National Center for Education Statistics were snalyzed to addreaa ques-
tions concerning these secondary school programs. The answers provided to
theae questions may be used as input into policy decisions concerning the
future directions of mathemetics, science, vocational education, compu 2r

science, and genersl education in our nation‘’s schocola.

1.1 The Decline in Mathematics and Scijence Education

Over the last two decades, mathematics, and acience education have experi-

enced three easentiasl problema: declining enrollaents, declining achievenent




scores, and a diminishing teacher pool. Enrollment in traditional mathsmat-
ica courses dropped aharply bastween 1564 and 1981. The percentage of high
achool studenta enrclled in slgebra 1 declined from 76 toc 64 percent, wh.le
enrollment in geometry dropped from 51 to 44 percent, and algebra 2 from

35 to 31 percent. Enrollments in science courses such sa biology (80 te

77 percent), chemistry (34 to 32 perceni . and general gcience (61 to 37 per-

cent) experienced similar declines over this period. 1/

Interrelated with declining enrollments in mathamatica and science is the
decline in student achievement sacores in these areas. The National Science
Bosrd reported that between 1973 and 1982 the mean achievement scores of
17 year-olda declined 3.2 percent in mathematics. Similarly, between 1970
and 1983 mean science achievemant scores declined 6.7 percent. Regarding
the decline in the aciences, Stephen Grauberd, editor of Daesdalus, diamslly
concluded, "acientific knowledge and undcratanding, by any reasonable atan-~
dard, ia ao uncommon among Americens of ell ages and racea todsy that it is

no exaggeration to apesk of mass illiteracy in the aciences.® 2/

Compounding the problem of declining enrollments and achievement BCOTe@Ss is
the diminishing mathematics tescher Pool. Max Sobel, past president of the

Naticnal Council of Teachers of Mathematics, noted:

Since 1972 there has been a 77 percent decline in the number of
secondary level mathematics teachers preparec by achools of
education nationwide. As a result, over S0 percent of the nawly

enployed mathemaetica teachers in aome atates are considered to

- D e - —

1/ Clifford Adelman, "Devaluation, Diffusion and the College Connection: A
Study of High School Transcriptas, 1964-81," Washington, D.C. National
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in Mathematica, Science and Technology, September, 1983, p- 1.

2/ Stephen Graubard, ed. “Nothing to Fear, Much to Do,* Daedalus, Spring,
1983, p. 237.




be unqualified to teach mathematics, but continue to be employed
on an saergency basia because fully certified teachers are not
available. 3/

The reduced science teacher pool is also critical. Between 1970 and 1980 the
production of acience teschers by schools of education dropped by 64 per-
cent. 4/

Another factor that is viewed as a major contributor to the decline in
nathenatics, science, and other academic courses in U.S. secondary sachoola ias
the increased number of students on a general education track. 5/ Between
the leate 1560s and the late 19703, the percentage of students in a general
track increased from 12 percent to roughly 43 percent.

The increased freedom to select courses tailored to the needs and interests
of the individual student resulted in both & reduction in high school
gradustion requirements and atudenta receiving a much narrower range of high
achool class experiences. 6/ Thuas, as & philosophy of secoandary educetion,
genaral education has not lived up to its intentions, end its overall goals

are ambiguous. 7/

- A S ——r A S a  ——

3/ Max A. Sobel, "The Crisis in NMathematics Education,™ Educgtional

Horizons, Winter.

4/ Suasn Walton, "A Generation Lags Behind as Science Advanced," Education
Week, July 27, 1983, p. 2.

5/ Clifford Adelman, ‘“Devaluation, Diffusion and the College Connection: A
Study of High School Trenscripts, 1964-81."

.6/ D. Offermann, ‘"Designing 8 General Education Curriculum for Today’s High

— i e - — - - e — Pt -y

7/ R. Brandt (ed.), “The Fate of Craft Boutique,"” Educatjongl Leadersh;ip.
March, 1984.
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According to Adelman, the educstion experience of the genersl track student
is quite different fros thet of the academic or vocational treck gtudent.

The general track gtudent apands more time in personsl gervice and develop-
ment courses, home wconomic couraes, and arts and crafts courses. The
academic experience of the general track student i1a charecterized by partici-
pation in remedisl and generslized courses (e.3., genersl sciencea, genarasl
social studiea, and g.nor;l mathesatics). Study within a subject ersas (e.g.,

vocational educetion), while it may be intense, is at the same time diverse.

— o= — e - - S —r—r— - e - = r=rrr-1 2%

Many of the proposed solutions to the problems conironting mathematics and
science educetion require a reatructuring of curriculums esphasis. Students
would be required to take mo:@® courses in and devote more of their claas
hours to nath.natics and science. The Paideia Propcsal (Adler, et ¢l.)
would eliminate "ell specialized training for psrticuler Joba” from the
secondary school curriculum in order to make time fo. the essentials of
“basic schooling."™ 8/ A Plar of action, prepared by the Nstional Science
Board, for improving nathematics, science and technoloyy educstion for all
Anerican elementary end secondsry students recommends significant incresses
in the number of required mathenatics end gcience courses. In the lengusge

of the report,

All secondary schocl students should be required to take at least tires
vyears of high school mathematics including one year of algebrs . ., .
(and) at lesast three years of science and technology, including oni

asneater of computer science pPrior to high school graduation. 9/

D e — g — T ————

8/ Nortimer J. Adler et al., The Paideia Proposal -- Ap Educatjona}

Manifesto (New York: Macmillan Publishing Co., 1982), p. 35.
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3/ National Science Bosrd Commission on Precollege Education in Nathema-
tics, Science and Technology, Educating Americans for the 2iat Century
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(Waahington, D.C., 1983), p. 40.




The recommendationa of the National Commission on Excellence in Education
strongly emphasize a return to basics, or as the Cormission phrases it, the
“new basics.” In the areas of mathesmatics and science, all atudentas would

be required to take, “at a minimum,” thres years of mathematics, three years
of science, and one-half year of computer science. 10/ While the Comniasion
urges that high schooi curriculs “slso provide students with progr \as requir-
ing rigorous effort in subjects that asdvance students’ personal, educational,
and occupational goals.” 11/ it does not acknowledge the cantral problem of
the limited nﬁnb.r of hours in thh school day or the opportunities to
acquire baasic technological skills already available to atudents in non-

academic curricula.

Gene Bottomas, sxecutive Director of the American Vocational Associastion,
taskes exception to the proposasl contesined in the Coamission on Excellence

ceport and other similar reports. He notes:

{They] focus narrowly on the azademic curriculum in the high school.
Both reports refer repestedly to the goal of excellence for all programs
and all studenta, but the recossendations fail to live up to thias in-
tention. In fact, four of the six apecific charges to the Commission
on Excellence dealt with pr’pcration for college, college admissions,

and success in college. No -intion was made of preparation for work. 12/

Bottoms Soes on to say, “The two prestigious psnels did not even consider the
pctential of non-academic curriculums to contribute to the “new basics’ or to

alleviste scientific and technological backwardness.® 13/

- . — A — - ——— ———

10/ The National Commission on Excellencs in Education, A Natjop at Risk:
The Imperstive for Educstional Reform (Washington, D.C., 1983), p. 24.
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11/ A Nation at Riak, p. 26.
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12/ Gane Bottoms, AVA Executive Director, "Voc Ed Belongs on the National

13/ Bottoms, p. 8.




The problems facing mathematics and science esducation muat be resolved if our
Young people are going to compete effectively in an ever-changing techno-
logicel world. However, there is much debate concerning the best way to
accomplish this goal. Some argue that solving the problema of mathematics
and acience by undermining the success of vocstional educetion in prepering
students for entry into the labor force is not in the beat interest of the

nati~n or its young.

Before we adopt soclutions to the problems confronting education in mathemat-
ica and acience, we need to understand better the status of mathematics and
science in the nation’s secondary schools. Norsover, we need more informa-
tion on those areas -- guch as vocotional educetion, general educetion, and
the erts, and the humanities -- that would be affected by attempts to remedy
the mathematics and science deficiencies of high achool students. 1In partic-~
ular, informstion ias needed on: (1) the types of coursas currently being
taught in mathenaticas, science, and vocetional education, and computer
acience; the current enrvllments in these courses, (3) the characteria-
tics of achools that cffer different nuunbers and types of courses in these
aresa and have differential student participetion rates in theses courses;
(4) atudent course-taking patterna in mathematics, acience, end vocationai
educstion, compute: science, and general education; and (5) the characteris-

tics of students who participate to varying degrees in these prograna.

1.3 Computer Science Education

It is generally recognized that there is a sahortage of computer science
instruction (n our nation’s achoolas. It is equally recognized that, at a
minisum, today’s students need to become #"quainted with the computer

and ita uaea if they are to compete effectively in the Job market and aucceed
in postsecondary education. Furthermore, schools cre experiencing the value
of the computer asas a learning tool which Permits students to explore aubject

arsas and inveatigate concepts through simulations and ganes.

Traditionally, computer studies in education have been clessified into two

main groupings -- computer science and business data procc.ling{ Computer
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scisnce was traditionally tied to mathamatics while business data process-
ing, as its neme implies, was linked to the study of busineas. Recently, a
third classificetion of computer studies has emerged which focuses on learn-
ing about conput.r.. 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 esrlier, many of the panels and commisaions that have studied
the status of contemporary educstion have recommended that computer acience
instruction be & part of all students’ educstional experience. There is,
however, much diascussion concerning the best way to achieve thia goal.
Often misaing from this discussion 1‘ current information on the level of
conputer science instruction in uchogls. enrollments in these courszes, and
the characteristics of schools with differentisl offerings ond students par-

ticipation in this type of progrenm. 14/

1.4 Ap Apelysis of Student Parcicipation in Nathematics, Science,
Vocational Education, Computer Science, and General

A - —— — — i e A S— - ——— ——— o —— - — S o Gt — o a— - ——— o —

Recognizing the need for detailed information on the status of mathematics,
acience, vocstional education, conputof science &nd general education in
secondary education, and the ability of certain deta collected by the
Nationel Center for Educetion Statistica (NCES) to help meet this need, the
NCES contrscted with Evaluation Technologies Incorporated (ETI) to design
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14/ Throughout thia report, the teras 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 tersm, which some might prefer, would be

coaputer atudies.




and conduct two analysea as they relate to these subject aresa. The two

analyasss constitue two seperate studies:

(1) A study of offerings end enrollments as they relate to school
characteristics: 15/ and

(2) A atudy of student course-teking behavior es it relates to
atudent charecteristica.

The general objectives of the firat study were to:

© Identify current mathematics, acience, vocaticnsl
education, and computer sciencs course offerings
and enrocllmenta in the secondary schools in the
United States; and

© Identify those achool cheracteristics that are
aspsociated with course offerings and enrollments
in mathematicae, acience, vocational education,
education, and computer acience.

The goals of the second atudy are to:

© Define the course-taking pstterns of mathenatics,
science, vocationsl education, computer sacience,
and general education students in sacondary aschools:

© Determine students’ gchool experiences and extra-

curricular experiences that asre related to their
Course-teoaking behevior in these areas: and

T AR (e e cur G —— S d————————— " - ———

15/ Eveluation Technolojies Incorporated, An Analysis of Course Offerings
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o Asaess the impact of having taken mathematics,
acience, vocetional educetion, computer science,
and genersl education courses on student @apire-

tiona end achievemants.

1.5 Data Sources

As pert of its longitudinasl studies program, NCES sponsois the High Scho>l
and Beyond (HS&B) study. The HSLB Base Year Surviy and First Follow-Up
Survey provide detailed informstion on the school experiences, attitudes,
activities, future plena, personal! mctivations, and ooloct;d background
cheracteristica of a nationally representative semple of 1982 gradusting
aeniors (sophomore cleas of 1980). In addition, transcript data collected
during the First Follow-Up Survey make it possible to identify the course-
taking behavior of studenta in different curriculum asress.

1.6 Report Organization

The remainder of this report is organized into seven chapters and a technical
appendix. Cheapter 2, entitled Key Study Definitions, presents both at the
conceptual end operationsl level, definitionas of mathemstics, science, voca-
tional education, computer science, and generasl education aa developed by
ainnory paneis of aubject-mastter experts. This chapter also describes the
crurse-taking patterns of secondsry school students which are the focus of
the snslysis. Chapter 3 presents an overview of study findings pertaining to
course-taking petterns in these subjects. The mathenatics, science, voca-
tional education snd computer science course-taking pstterns as related to
student characteristics srs suamarized in Chspter 4 through 7, respectively.
Research findings pertaining to the characteristics of general education

' students are presented in Chaepter 8. The technicsl appendix presents brief
deacriptions of th-rlanplc‘dcpign-. data sources, dats adjustments, and
procedures for calculating stendard errors. It also contain a completse list
of the courses which wers encompassed under various neathenatics, science,

vocational education, and computer acisnce instructional programs.
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CHAPTER 2

KEY STUDY DEFINITIONS

When deaigning the analysis of student course-taking patterns in mathemat-
ics, science, vocational educetion, computer science, and general educa-
tion, it was necessary to establish conceptual and operational definitiona
of each area. These definitions vere required for two reassons: (1) for
the analysis to produce meanirgful snd policy-relevant findings, course-
teking patterna in all curriculum aress had to be uniquely described within
the context of secondary education, and (2) the quantitative nature of the
enalyais raquired that key concepta be operationally defined in terma of
the available survey date.

The NCES determined that subject-ares specialists were needed to identify
the coamon and unique elements of mathematics, science, vocational sduce-
tion, computer science, and general sducation at the secondary leve! and to
advise in the operationaliration of course-teking patterns in these areas.
Specialiasts were selected from among national, state, and local leaders in

secondary and postsecondary educetion and in educational policy development.

The subject-areas specislists and ETI project staff convened to: (1) deve-
lop both abatract cng operational definitions of mathematics, science,
vocational education, and computer science; (2) identify high school cour-
ses which should be flagged as cfferings of these types;: (3) identify
course-taking patterns for study; and (4) develop & set of research ques-
tions framed in the HS&B survey data. Two seasiona were held, one to
conaider mathematics, science, and computer science and one to consider

vocational educetion.

The general education specialists did not convene. Rether, ETI project
staff held conversations with each of these persons individually. During
these conversations, they dincu.p.d: (1) the definition of general educa-
tion; (2) the appropriateness of identifying course codes to define s
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general education curriculum; and (3) tha development of research quer .ons

pertaining to general education.

These subject-matter specislists provided either a conceptual definition of
the relevant -ubjgct area accompanied by a list of course codes fror the
Clasaification of Secondary School Courses (CSSC) organized to represent
this definition, or the codes which implied a clear definition. 16/ Theae
definitions are presented in the following sectiona. The CSSC codes which
were ussd to define secondary schecol study in each aree are included as

part of thea technical appendix to this report.

2.1 Mathematics

Mathematics is the group of subjects that desls with quantities, magni-
tudes, forms, and their relationshipa by the use and manipuletion of num-
bers and aymbols. For purposes of the analysis, mathematica courses were
organized into categories on the basis of their intended cutcome and the
type of studenta that they served. The study of mathemsatics at the second-

&ry school level includea the following typea of coursework:

o College Preparatory Coursas for Gifted-Talented Students (e.g.,

linear algebra, calculus, and advanced placement cslculus)

o College Preparatory Courses for Mathematics Concentrators (e.g.,
analytic geometry, elgebra and trigonometry, and probability and
statistica)

o College Prepearatory Courses for 4-Year College Bound Students

(e.g., algebre 1, 2, and 3, geometry, and trigonometry)

- e s e s - G — kA ———

School Coursea, Washington, D.C.:¢ National Center for Education
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Statisatica, 1982.
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© General Mathematics (e.g., general mathematics 1 and 2)

© Vocational Methemastics (e.g., agricultural rnathematics, business
mathenatics 1 anud 2)

© Baaic Nathematica (e.g., consumer mathematica)

© Optional Mathematics (e.g., computer mathemstics 1 and 2,
nathematics in the arts).

2.2 Computer Science

Out of an appreciation thet computer science is b.coning increassingly sepa-
reted into its own curriculum areas, it was decided to it separately from
mathenatica, science, vocational education, and jenerel educetion in the
analysia. ETI relied on a computer progran development specialist to sug-
geat guidelincs for the cnalysis of student participation patterns in
computer science.

The study of computers hes been tied to two different disciplines. Computer
science has become associated with the discipline of mathemetics, whereas
data processing has allied itself with business. A third curriculum ares is
computer literacy. Current literature tends to include computer literacy
under computer science.

The study of computer science in U.S. secondary schools includes coursework
in cthe following areas:

© Computer Science Languages and Programming
© Busineas Dats Processing Applications.

-12- 3(1




2.3 Pgienge

Science is the organized knowledge that is gained through systematic
empirical methods. The science programs listed in the CSSC were divided
into two general categoriea: (1) life aciences and (2) physical sciences.
Within these two categories, courses were grouped sccording to whether they

were advanced or general level courases. 17/

2.4 Vocational Education

Although the group of vocational education specialistes did not initially
atate & conceptual definition of vocational educetion, they leater agreed on
the following definition:

Vocational aducetion is any education that provides experiences,
visual stimuli, affective awvareness, cognitive information, or
psychomotor skille; snd that enhsnces the vocetional development
processes of exploring, establishing, end meinteining oneself in
the world of work. 18/

At the secondary school level, vocational education includes coursework in
the following nine areas:

© Agriculture
© Busineas

17/ The panel decided to exclude general science offerings from the ansly-
sis. This decision was bassed on the interdisciplinary nsture of
courses of this type, the differences in content and format of such
courses acroas schoola, and the fect that generel acience is offered as

an eighth grade course in many achools.

18/ John F. Thompson, Egoyndstions of Vocaticonal Educetion., Englewood
Cliffs, New Jersey: Prentice-Hall, Inc., 1973.
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© Marketing

© Health

o Industrial Artas

© Technologies

© Trade and Industry

o Consumer Home Economics

© Occupationsl Home Economics

- S ——— S A e o - ——

GCeneral education is that Common universe of diacourse, understending, and
coapatence necessary for effective mnembership ir. a free society. 19/ As
atated in the introduction te this report, it developed in the achool syaten
out of & concern for the education of the unique needs of the individuasl
student. The general education curriculum is characterized by greater
student freedom to choose Courses from a wide variety of offerings.

According to the general education project advisors, it is not possible to
idantify g aet of high achool coursea that are broadly agreed upon as con-
atituting genersl education courses. 20/ Courses are defined as general edu-
cation offerings by their content and by the extent to which they adhere to
the philosophy of generasl educetion. Moreover, general education courses as
compared with aceademic courses sre distinguiahed by the iowor difficulty
level and the lower expectstions of student performance. While the Raterial
covered in s general education courae is similar in content to that of other
courses, the difficulty level of the concepts studied and the amount of

aaterial covered is reduced.

N . ——— o ————

19/ D. Yenner and L. Tannur, Surriculums Development Theory Into Practice,
2nd ed., New York: MacNillien, 1980, p. 445S.

20/ The exceptions may be general mathematics, gereral science, and general
Engliah.
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In light of the nature of general educstion and the recommendations of the
general aducstion advisors, no attempt was nade to identify a set of genersl
education coursea prior to the snalysis. Rather, the analysia focused on
identifying the coursas taken by self-defined general education students and
on the characteriatics of these students. Thus, the spproach to the analy-
ais of course-taking behavior smong general education students deviated from

that which guided the analysais of students {n other subject ereaa.

2.6 Student Course-taking Patterns

The conceptual and cperationsl definitions of mathematics, ccmputer science,
science, vocational education, and general education provided the foundation
for the anslysis of student participstion in these aress. For purposes of
the atudy, student participation wea defined in terms of the course-taking
histories of secondary school students &s represented in the HS&B student

transcript data.

—— o "y dme S gmn - - ma D — - —— - A ——

Each student sampled for the HS&B Transcripts Survey was classified into

one of four mathematics participstion patterns on the bsais of his or her
secondary school course-teking history. The operationslization of each
pattern is a function of the intensity of participation in high school
mathesstics and the type(s) of mathematics Courses & student took over his
or her high school career. Intensity was mnessured by the number of Carnegie

credits & student earned.

Before being assigned to a specific mathematics course-taking pattern, esch
student was first identified as being a college preparatory mathesstics
student or a non-college preparstory mathematics student. Once & student
was assigned to ona of these classifications, he or she was then assigned to
one of the two pstterns within that clessification. This process is illus-
tiated below:

-15..
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A. College Preparstory Nathematics Student--defined as any student who
haa earned two or more creditas from the college preparatory mathematics
categories in addition to any credits earned in the general, vocational,
basic, or optional mathematics categories (see CSSC codes in the
Technical Appendix).

1. The Mathematics Concentrstor -- a student who hes warned four or
more credits in masthematics, et lesst one of which was earned fronm
the “college prepsretory for gifted and talented studenta®
category or the “college preparatory for mathesstics concentrators’
category (See CSSC codes in the Technical Appendix).

2. The 4-Year College Bound Netheastics Student -- a student who mests
the conditiors apacified under the definition of the “College Prepar-
atory Nathematics Student®™ in A, above, but not those specified
under the Concentretor definition. '

B. Non-college Prepsratory Mathematics Student -- defined as any student
who hss earned less then two credits from college preparatory

rathematics categorieas.

1. The General Mathematics Student -- o student who has earned one or
nore credits in matnemsatics but less than two credits in college

preparatory mathesetica courses.

2. Non-participant or Limited Perticipant -- a gtudent who hes earned
leas than one credit in mathematics.

-—— e —— = e e S wme —— - e - —— - — — ——— -

Socondary school participation in science courses is linked to the ability
level of the astudent and to his or her postaecondery aspirations. Students
with low to average ability end without any postsecondery educetion aspira-~
tions are most typically found in general acience courses (@#.g., general
biology and general physical aciences). On the other hand, students with
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above average abilities and those with college uspirations more often enroll
in college preparatory end advanced acience courses such &8 advanced
biology, chemiatry and physics. These petterns of student participetion in
secondary -ch601 acience studies, plus a pattern reflecting no or limited

secondary school study in the sciencea, are operationalized below.

As with the mathematics course-taking patterns, each student was first
categorized as being & college preparstory science student cr a non-college
preparatory science student. Next, the student wes essigned to one of the

two patterns within that category, ss followa:

A. College Preparatory Science Student -- defined us any student who has w
earnad one or more credits in advanced life science courses or in
sdvanced physical science courses in addition to any credita earned in
the general life and general physicsl science courses (see CSSC codes

in the Technical Appendix).

1. The Science Concentrator -- a student who has earned one oOr ROre
credits in each of the following: biology, chemistry, and physicas

in addition to sny credits earned in general science courses.

2. The 4-Year College Bound Student -- a student who meets the condi-
tions specified under the definition of the "“College Preparatory
Science Student® in A, sbove, but not thoase specified under the
Concentrstor definition.

B. Non-college Preparatory 3cience scudent -- defined as any student who
Nas earned less than one credit in advanced life science or advanced

phyaical science courses.

1. The General Scisnce Student -- a student who has sarned one or more
credits in general life science or general physicel science courses
and less than one credic in advanced level science offerings.

2. Non-participant or Limited Participant -- a atudent who has earned

less than one credit in science.

-17~-
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Student involvement in computer science was measured in terms of participa-
tion in the two areas of study (i.e., computer acience languagea and pro-
gramming and business dats processing applications). This was done in
recognition of tha fact that computer science educaticn in U.S.secondary
schools is a relatively new phenomenon and that a relatively smell percent -
age of all high school studenta have earned credits in these courses. The

computer science course-taking pastterns are operationalized as followa:

© Participant -- & student who has earned any credit in computer

acience.

© Non-participant -- a student who has esrned no credit in computer

acience,

Vocational Educetion Course-Taking Patterns

Intensity of a student’s participstion, as measured by the number of Car-
negie credits earned, served as the foundation for the vocational education
course-taking patterns. 1In addition, the distribution of a student’s cre-

dits acrosa the instructional programs was taken into sccount.
Four patterns of participation in vocetional education were identified:

© Concentratur -- a student who hss earned four or more credits in a
single vocational sducetion program. A student who has esarned
four or more credits each in multiple instructional progrars
(@.g., four credits in business and four credits in marketing) (s
included in thias dcfinition.'

© Limited Concentrestor -- & student who earned four or more credita
in vocational education but less than four {in a single
instructional prograna.

© Sampler -- 8 student who has earned sore than zero but less than
four credits in vocational education.
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o Non-participent -- & atudert who has sarned no credits in voca-

tional education. A\
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General sducation was treated differently from mathematics, computer science,
scienca, and vocetional educstion in the snalysis. Since it was not poasible
to id-ntify a standard set of general education courses to define this curri-
culus slternative, no course-taking petterna were developed prior to the
snalysis. Inateasd, the identificetion of student participstion patterns
acroas .uhjoct'.rc-. was an outccme of the snalysis. That is, course-taking

profiles wers developed for self-defined genaral education students.

Theas course-taking profiles were based on the types of courses general
education students had takan during their high school cereera and the inten-
sity of their participation in these courses. Thae course catggorica deve-
loped for mathematics, computer science, sciaence, vocetional education, the

arts, and the humsnities were used for thia purpose. 21/

- G WS e G Gy AL R GEF W G N S A G

21/ The inatructional proérla. for each of these subject areas that were deva-
loped as part of prior snalyses of the HSLB data were used for thias
purpose. Several of the mathemetics and vocationsl education inatruc-
tional programa differ slightly £rom the course groupings used to define
mathemstics and vocational education course-taking patterns. Listings of
the courses comprising these instructional progrsms may be found in two
Evelustion Technologies Incorporsted reports:

‘4

Courese Offurings eng Enreollments {n Lhe Arts and Humanities at t
Secondary Scheool Level, Washington, D.C.: National Center for

Education Statistica, June 29, 1984.

"7
L

Ap Apsiysis of Course Qfferings snd Encellments os Related Lo
School Cheracteristics, Washington, D.C.: National Center for

—x —-3 - o= p—Yp-S - —— = R

Education Stetistics, October 2, 1984.
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CHAPTER 3
COURSE-TAKING PATTERNS: OVERVIEW

This chapter presents an overview of our ressarch findings concerning
courase-teaking patterns in nathematics, science, vocational Qduéntion, and
computer science. It Presents nationwide estimates of the number and per-
centsge of studenta who exhibited variouas course-taking patterns in thease
subject aress as defined in Chapter 2. The chapter elac includea research
findings Pertaining to the Participstion of general esducation studenta in
the subject areas of intereat.

3.1 MNathematics, Science, Vocational Education, and Computer Science

v = — . —— —— i = — il

HS&B transcript data were examined to determine the number and percentage of
aecondary gchool students who participated to varying degrees in mathemat-
ica, acience, vocational aducetion, and computer science during their high

achool careera. The raesults of this analysia are shown in Table 1.

Only small Percentages of atudents had concentrated in mathematics (8.6 per-
cant) or science (9.3 percent). In each of these fielda, the most prevalent
psttern was what we have tarmed the *‘genersl® pattern in which the atudent
had earned one or more mathematica credita but leas than two in college
prcparntory’iath-natic- courses. About half of all students conformed to
this pattern. With reapect to the aciences, about 47 percent of the atu-~
dents had earned at least one sacience credit but hed not earned one credit
in any advanced level life or physical science course. Neearly one in every
twenty students had earned fewver than one mathematice credit, and sbout one
in every aix students had earnad fewer than one science credit (limjited

participants or non-participanta). 22/

A T e me v e - - —— -

22/ Caution should be exercised in interpreting this finding as any
general/unified science (CSSC Number 30.0111) credita earned were
not included in determining s student’s acience Course-taking

behavior.
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TABLE |: PERCENTAGES AND NUMBER (THOUSANDS) OF STUDENTS WO EXHIBITED
SPECIFIED COURSE=TAKING PATTERNS N MATHEMATICS, SCIENCE, VOCATIONAL
EDUCATION, AN, COMPUTER SCIENCE: 1981-82

wtﬂc-Tl!'.Ini Patten Percent Nusber
athematics
Corcenfrator 8.6 280
&~Yoor Col lege Bovnd 36.6 1,194
comral Methematics Student %0.1 1,632
Non-participant or Limlted 4.7 152
Participant
$clence
Corcontrator 9.3 304
4=Yoar Col lege Bound 27.7 904
Seneral Science Student 47.2 1,53
on-participant or Limited 15.7 513
Part icipant

Vocationa! Education

Comentrator 24.8 807
Limited Concentrator 25.5 829
Sampier 45.3 i,477
on-particl; ¢ 4.5 146

Cosputer Sclence

Perticipant 12.% 408
on=participant 87.% 2,848
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Overall, about 50 percent of the students exhibited either a strong vocs-
tional focus (concentretora) or a vocational interest (limited concentra-
tors). One-fourth of the atudents had sarned four or more credits in a
single vocational education instructioral program 23/ (@.g., agriculture,
business, etc.) and a like number had earned four or more vocational credita
ecross instructional programs. The largest single group ox participants

was comprised of those students who had earned some vocational credit but
less than four credita acrosa the instructional progrinn (samplers). Oniy
4.5 percent of the students nationwide had earned no vocational credit {(non-

participantsa),.

As stated in Chapter 2, relstively few students were expected to have earned
computer acience credits. This expectation was supported by the diatribu-
tion of computer science credits. Consequently, only two patterns of parti-
cipation were axanined--participant and non-participant. Approximately 13
perceni, or 408,000 studerts, earned some computer science credit. This
finding is not surprising given that only atout 5% percent of all schools
provided students with the opportunity to study this new technology as late
as 19581-82. 24/

- ap— = —x—r— LR —R— i,

The findings reported above indiceste that participation in mathematics and
science follow much the sase pPattern. A supplementary analysis of the
course-taking patterns of these two subject areas underscores these aimiler-

itiea. The findingg of this analysis sre presented in Table 2.

Students’ patterns of pParticipation in mathematics and -ience were strongly

related. The majority of mathematics concentrators ware either acience

- e ———— ——— ——— —g—

23/ Students who earned four or more credits each in multiple instruc-
tional programs (e.g., four credita in busineas and four credita in

marketing) are included in the definition of concentractors.

249/ Evaluation Technologies Incorporated, An Anslysis of Course Cfferings

- o - — -—— - o= -—— e e -—— - A ——

and Enrcllments as Related to School Characteristics, Washington, D.C.:

- N e e ak —— — —— - e - — o — ——— - e A e i o —

National Center for Education Statistica, October 2, 1984.
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TARE 2: FERCINTAY OF STVOENTS SNO DXNBI D SFEC W 1ED COURIE -TAKING PATTERNNS N MARIBTICS, SCHNCE, WOCATIONAL EDVCATION, AND
OMNWER THMX AND INE R MRS -TAKHE MTTERNS IN THER AMEAS: 198182

Cowrso-Taking Fattern

Cowrso-Tohling Pettern M wartice Sclonce
In Other Aoae &~ war Gonaral s=Your Oomrel
rilege Mthemstics iIe-participent o Coi lage Sctence on-participant o
ConceniV & far Bound N wdont Lind dad Participast Coareniv ator Bound Stulent { (od tad Participent
Ny thaantics )
Concentc o far 2. 3.2 Ly .3
&war Colleage Bund 93.0 0.0 8.4 0.7
Goasr o} s themst o
o ot I 2.1 6.7 74.4
a-particippat o
Liaited Participsnt .0 1.7 4.0 1s.%
Scloxce
Conconiv s for 464 13.9 .8 0.0
&war (nllege Bound 42.6 9.4 is.9 N.!

Searel Sciexe

¢ yiowt 10.5 .. 62.0 "0.0
a-gerticigent o
Lisited Poarticipant N 6.8 23,4 9.1

Yocetions | Edecat len

Coucante s tor 5.9 5.8 3.9 25.1 3.4 0.7 32.0 5.4
Lieited omuntretar 8.9 2.0 32.4 1.0 .0 19,0 3.0 9.3
Sonpl 14.4 sa.2 3i.8 34.9 16.1 0.4 9.0 3.
Da-particigent 1.e .2 e 13.4 .7 5.9 2,0 6.0

Computwr iclenca
Part icipont 29.6 16.0 7.7 .9 0.8 5.4 e.n .4
a-garticipint 10.4 .0 2.3 4.5 9.2 ”.0 0.2 ”".e

1

ERIC )

Aruitoxt provided by Eic:



TALE 2: PORCENTAQES OF STUDENTS WO €XNM I IYD WECIF 1D COMRIE ~TAKING PATTOWS (N MATHDWTICS, SCIENDE, WOCATIONA EDUCATION,
ANG COMPUTER ICH ACE AMD TWE IR COUR I ~TAK MG MTTERE N OTNER AREAS: 196 €2 (Cowt. &)

Cowror-Toking Peatier n

Cowsn-toling Pettwa Yocatiena! fdunetten Computer $cionce
i Otawr Nom Liaived
CNConty ¢ b Covcaatr s to Soupl of  Niowgert ictpaat Part icipent Now-par+ 1! pant
o emet | o8
Concontr o fur 1.9 1.8 14,1 2.y .4 [ B
¢Wwer Cuilage Gwed 74.8 19.8 9.0 1.8 .8 3.2
ars! Ny thaset ice
* wlowt 0.y 3.9 ».a & .. 52.¢
Wa—garticipant o
Lind ted Participunt 6y 6.6 18 i5.9 2.0 .06
iciowe
Concamiv s tar .3 5.6 .6 22.1 2.y 1.4
& Wer ol ioge Bavad 4.9 .7 3.0 .3 33,5 .9
Soave! Scioxe
o wdowrt 8:.0 $1.% 3.6 N9 33.2 2.2
a-participsat o
Linites Participsat 21,3 8.2 10.¢ 24,0 0.8 §6.5

acetiane i Siwcet jon

Coacontve tar 7.4 9.8
Lisited sappntreror 26.% ».9
Sonpi o S 4.4
Wa-partic! g 2.5 4.8

Congis tar  ic lonc @
Peticipeat e} 5,9 4.4 7.8

e-<partic|pant 1.y ¥, ¢ ”"n.e 5.0
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concentrators (46 percent) or d4-year college bound acience students (43 per-
cent). Conversely, about 96 percent of all acience concentratora were
either mathematics concentrators or d-year college bound mathematics stu-
"denta. The 4-year college bound pattern in both mathematicas and acience was
atrongly linked to either a 4-year college bound or a genaral level of
participatidn in the other area (for example, a 4-year college bound mathe-
matica atudent was likely to be either 8 4-year college bound science stu-
dent or a genaral science student). Nearly one-half of the students who
earned fewer than one mathematica credit earned & similar number of credits
in science. Limited participation or non-participation in the sciences waa

moat commcnly associated with general mathematica participstion (74 percent).

Vocational education course-taking patterns were also examined in relation
to those of mathematics and science. As might be expected, concentration in
vocational education waa most atrongly essociated with a general level of
participation in both of these subject aress. Navertheless, about one-
fourth of all the vocational education concentrators and limited concentra-
tors met the requirements of the 4-year college bound mathematica pattern.

A majority of the vocational education semplers had met the definition of a
4-year college bound nathcnatiéa or science student (47 percent and 37
percent, reapectively) or the definition of a general student in these
subject areass (35 percent and 37 percent, respectively). About 75 percent
of the mathematica concentrators and 76 percent of the science concentrators
ware vocational education samplers, having ssrned some vocstionsl educstion
credit. These findings indicate that intense participation in mathematics
and science did not preclude students from seeking vocationsl training, nor
did intense participation in vocational education preclude students from

earning credit in college preparatory mathematics &nd science courses.

Not surprisingly, participation in computer science was most commonly re-
lated to more advanced level participation in mathematics. About 20 percent
of the students who sarned computer science credit concentrated in mathema-
tics, and 47 percent were 4-yesar college bound mathematics satudents. Only
two parcent of the students who had esrned computer science credit had

esrned leas than cne credit in mathematics.

25




The relationship between Computer science participation and science course-
taking patterns was similar to that for mathenatics; however, a gmaller
Percentage of computer science participants were college preparatory science
studerts. Furthermore, a higher percentage of the computer science partici-
panta (10.6 percent) had earnyd leaa than one acience credit than had earned

lesas than one mathematicas credit.

The involvement of computer science participants in vocational education was
most often as & sampler (52 percent) and least often as a non-participant
(2.5 percent). This finding waa not unexpected given thet college prepara-

tory mathematics students vere typically vocational education samplers.

3.3 Course-Taking History of Genersl Education Students
As previously stated, there is no set of secondary achool courses than can
be uased to define a general education curriculum. Therefore, it was not
poasible to define the course-tsking patterns of gensxal education in the
sane way as the course-taking patterna in maethematics, science, vocational
education, and computer sciance. Inatead, the avarage number of credits in
different subject areas that were earned by students who considered them-
saelves to be in a general education program was exsmined. The findings of

thisa analysis are presented in Table 3.

When asked to describe thsir high school program as part of the HS&B First
Follow-Up Survey, over one-third (35.1 percent) of the students defined it

as general. 25/ The average number of credits esrnad by these self-defined

- e e ww G S - o w—— — ———

25/ Students’ self-reported description of their high school progranm was
exanined with respect to their courae-tsking patterna in mathematics,
science, vocational education, and computer acience. A majority of
these students were general mathemstics students (63 percent). About
86 percent of the self-defined general education studenta were general
acience or limited/non-participating acience students, while 51 percent
were computeér science non-participsnts. With respect to voceticonal
education, 57 percent of the general education atudents were concentra-

tors or limited concentrators, and 41 Percent were asamplers.

-26-
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TABLE 31 AVERAGE MUMBER OF CREDITS EARNED BY GENERAL EDUCATION STUDENTS IN
ARTS, NUMANITIES, MATHEMATICS, SCIENCE, VOCATIONAL EDUCATION, AND
COMPUTER SCIENCE INSTRUCTIONAL PROSRANS: 1981-82

\

Genersl Al
EJucation . Other
instructiona | Proprem Students Students
Ares 1.% 1.5
Dence . .
Dramatic Arts end Design ol ol
Qraphlc and Commercial Arts . .
Crafts ol ol
Fine Arts 3 N
Music o7 o7
Crestive Writing . .
Husanities 5.9 6.9
M iti=Dlacipl Inary and inter-

Discipl inary Studies . i
Phllcscphy and Relligion o ol
Forelgn Languages £ 1,2
Nistory I.4 1.4
Anthropology and Cultursl

Geography oh o4
EnglIsh and the Study of Litersture 3.1 3.2
Rhatoric and Composition o4 .4
Cultural Appreclation o .

Na thematics 2.0 2.6
Generai Mathamstics | 9 o4
General Mathematics 2 o3 ol
Geners! Mathematics, Other * hf
Algebra | o5 N
Algedbra 2 o2 »3
Algadrs 3 ol e2
Gacme try o3 o3
Advanced snd Pure Methematics ol o3
Calculus, Advanced Placement L .
statistics, Applled Methematics and

Actuaris!l Sclence L .

§clence 1.5 2.0
Blology, General o7 8
Blology, Colliage Preparatory ol o2
Life Sclences, Other . ' .

Physical Sclences, Genersl 3 )

i

®  Students earned an ivrno of less then ,I credit,
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TABLE 35 AVERAGE NINGER OF CREDITS EMRNED BY GENERAL EDUCATION STUDENTS IN
ARTS, MUMANITIES, MATHEMATICS, SCIENCE, VOCATIONAL EDUCAT !nd, AND
COMPUTER SCIENCE INGTRUCT jONAL PROGRANS: 198182 (Comtinued)

Gongraei Al)
Educetion Othor

instructicaal Progres Students Students
Physical Sclerces, Other e ¢
Clbllsfry o Y |
Geoliogical Sciences o ol
Physics ol o2
Yocationa! Education 4.4 4.1
Agriculture o2 .2
usiness l.4 l.6
Nerketing ol od
Noa i+, bl ol
Indyustrial Arts N ) 3
Technologles . .
Trede and Industry fol 1.0
Consumer Home Econamics N N )
Qccipations) Home Econamics o2 o2
Camputer Sclerce ol ol
Computer Science Languages and Programming . ol
Business Dets Processing Applications A .

¢ Students sarned an average of less than .| credit,

BEST COPY AVAILABLE
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general education students suggests that they experienced less exposure to
the humanities, mathematics, and the sciences than did other atudents (i.e.,
college preparstory and vocationsl education atudenta). Overall, genersl
education students earned about one lecs credit in the humanities and about

one-half leas credit in mathematica and science than did other students.

The credit differentisl in the humanities was stiributed primarily to gene-
ral education students’ sarning fewer foreign language credits. In =mathe-
satics, genersl education students earned slightly fewer credits in moat of
the upper level offerings. A similar pattern held with respect to sdvanced
lavel science courses. General educstion studentes earned about the aane
number of credits in the arta and vocational education as did students in

other prograna.
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CHAPTER 4«

CHARACTERISTICS OF STUDENTS EXNIBITING VARIOUS
COURSE ~TAKING PATTERNS IN NATHEMATICS

This chapter prasents the findings of our analysis relating mathematics
course-taking patterns to selected student characteristics. The cheracter-
istics that asre examined fall into three categories: (1) socio~demographic
atiributes; (2) school performsnce end experiences: and (3 Postsecondary
plun- and aspirations. Findings relating these characteristics to sciasnce,
vocetionsl educetion, computer acience, and general education are Presented
in Chapters S through 8.

The findings reported in Chapter 3 suggest that students differed with
respect to their participation in high achool nathematics, with thia parti~
cipetion renging from intense (concentrators) to limited or no involvement,
The findings presented in Tablea 4 through 12 identify the charactaristics
of students in each of the mathematics course-taking patterns. All of the
differences described in this and the remaining chapters are at least +wo
times the standard error of the difference and therefore are atatistically
significent,

4.1 Zocio-demogrephic Attributes

Course-taking Patterns were examined relative to students’ aex, asocio-
fconomic statuas, race/ethnicity, and the type of achool they attended. This
information is summsrized in Tables 4 and 5,

The distribution of students across the various course-taking patterns was
much the ssme for males and females. Moreover, the percentage of males and
fenales within each pasttern appesred to be roughly equivalent to their
repreaentation in the student Population. For exanple, while males com-
Prised about 49 percent of the student Population and females about 51 per -
cent, each represented @pproximately 5. percent of the general mathematics
students. The relationship detween mathenaticas course-taking behavior and
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TABLE §: PERCENTAGES GF STUCENTS WNO EXNIBITED SPECIFIED MATMEMATICS COURSE-TAKING PATTERNS, B8Y SEX,
SOC10-ECONONIC STATUS, AND RACEJETMNICITY: 1981-82

e thematics
Cowrse-Taking Sex socio-econemic Status Race/Ethaicity
Patters Mle Feanle Llow Niddle Nigh White Black Nispanic/Other
Concentrator 9.3 8.0 2.4 1.8 170 10.3 3.3 4.7
(53.!}!’ (46.9) (7.0) (46.2) (48.9) (87.1}) (8.3) (8.7)
Year College Bownd N7 3.5 227 7. S 1.2 2.8 24.2
(46.8) (53.2) {15.1) (50.0) (34.9) (81.7y (1.0 (10.6)
Ceners! Mathematics 51.0 .2 68.9 45,8 290 4.9 6.4 62.4
Student (50.3) (49.7) (35.7% (50.%) (4.8} (65.0) (15.0) (20.0}
wn-partictpent or 5.0 4.4 6.0 4.6 1.9 3.6 5.6 8.8
Linfted Participent (52.7} (47.3) {35.6) (53.3) (1.1 (56.2) (13.8) (30.2)

8/ The figures 1n parentiveses represent the percentage of students within each pattern who possessed the
designated characteristic. For exampi2, smong methemstics concentrators, 53.1 percent were male and
46.9 percent were female.
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socio-economic status was much stronger. Perticipation in college prepars-
tory mathematicas Courses, both as a concentrator and as a 4-year college
bound student, was positively associated with SES. Seventeen percent of the
high SES atudents concentrated in mathematica, and 52 Percent of theasse
students were defined as 4-9.-: college bound as compared with nearly two
percent snd 23 percant, respectively, of the low SES atudents. Converasely,
the percentage of studenta defined as general mathematics students or non-
participanta’/limited Participents waa larger smong the low SES studenta.

Low SES atudents were @specially underrepresented arong the mathematics
concentrators and 4-yesr college bound reletive to their numberas in the
student population. While these atudenta Comprised approximately 2% per-
cent of the student Population, they represented only saven psrcent of the
concentrators and 15 percent of the 4-yoar college bound. Middle SES atu-
dents were Blightly underrepreasnted among the concentrators, and high SES
students were aubstantislly overxepresented.

Race/ethnicity, like SES, was related to nathematics course-taking patterns.
White studenta were much more likely than other students to be mathematica
concentrators or d-year college bound mathematicas studenta. Black studenta,
in particular, were underrepresented among the mathematics concentrators
relative to their representetion in the population. Furthermorae, Hiapanic
octher students represented only about nine percent of the mathemstica
concoantretors slthough they accounted for about 16 percent of the astudent
population. Converaely, Hispanic/other students were overrepresented among

the non-participant/limited participant category.

The type of school that students attended was related to their participation
in mathematics (see Table S). As one might expect, private achools had e
higher percentage of their students participating at a college preparatory
level than did public schools. The percentage of Catholic school and other
Private school astudents who had concentrated in mathematics was roughly

three times that of public scheool students. On the other hand, publij-

~32-
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TAMLE 5: PERCENTAGES OF STUDENTS WHO EXNIBITED SPECIFIED MATHEMATICS COURBE=TAK ING
PATTERNS, BY KHOOL TYPE: 198182

Mathemstics Course- School Type
) Toking Fattern Punlic Cathollc Othe~ Privete
: Concentrator 6.9 23.4 23,y
,
&Yoar Colisge Bound 35,0 52.% 48,4

General Wathamatics

8t udent 53.1 22,3 26.7

wn=-psrticipant or
Linjtec Participant 5.0 Ie? 1.0
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A

schpol students were sbout twice as likely 20 have been general sathematics
students. 26/ Public school studente were alao more likely to have been
non-participants/limited participants,

— e o e o—— o — — v — oty — L= — ~— — - o — -

The various Ccmponents of the HSS&B Firast Follow-Up Survey collected data
that may be uzad to measure different aspects of students’ performance and
experiences. For exanple, the HSLB Tranacript Survey collected data on the
grndi. that atudents earned while in high achool. These dats, aleng with

Course credit dats, were used to calculate an average grade for each stu-ent.

Moreover, as part of the 1982 First Follow-Up Survey, students were adminis-
tered cognitive testa in reading, vocabulary, and nRathematics. For the
Purpose of thia analysis, the average of the three standardized scores on
these testas were grouped by quartiles, reflecting whether a student’s aver-
3¢ acore fell in the lowest, Second, third, or highest Quartile of the
distribution of the all student scores. 27/

26/ An earlier study conducted by Evaluation Technologies Incorporated for
the NCES found that Private achools offered more advenced level aathe-
matics courses and that enrollments in these courses were higher as
coapared with public gchoolas. Public schools hed higher general
satherstics enrollments. See Evaluation Technologies Incorporated, An
Anelysis of Course Qfferings and Enrollments as Related to School

Characteristics, Weshington, D.C.: Netional Center for Education

T A At e - ———— — — —

Statistica, October 2, 1984,

27/ Test acores were standardized so thct.ﬁpe weightad, distribution of
Acores would heve a mean of SO and a standerd deviation of 10. For more
h

-

information on the tests and the composite acales used here, see Hig
ata
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Finally, the questionnaire administrated to the First Fcollow-Up sophomore
sample contained s seriea of questions relating to the student’s participa-
tion in a variety of extra-curricular activities. The responaes to these
quest ions were used to determine the types of activitiea engaged in Dby

students who had participated in mathematics at varying levels.

Each of these measures of students’ school performance and experiences is

exanined in Tablea & thrcugh 8 of this section.

The overall grade averages of students differed according to their level of
participation in axesthematica (see Table 6). A significantly higher percent-
age of concentrators (69.9 percent) had an ovearall grade average of B or
higher than did 4-year college bound (42.7 percent), general mathematics
students (12.5 percent), or non-participanta/limited participants (10 per-
cent). Conversely, the majority of general mathematics students (63.7 per-
cent) and non-participants/limited participants (68.1 percent) had overall

grade averages of C or lower.

Students who were mathematics concentrators performed significantly better
on the reading, vocabulary, and mstheamatice teats than did students exhibit-
ing the other mathematics course-taking patterns (see Table 7). General
xathemat ics students and non-participants/limited participants generally had
scores falling into the lowest two quartiles. These findings are corsistent
with the view that lower achievement scores are, in part, attributable to
students’ limited methemstics participation. It is equally plausible to

suppose that weaker students tend to avoid nsthematics.

Table 8 presants findings relating to extra-curricular activities. In
general, students who had participated in mathemrtica more intensely were
also more likely to have engaged in many of the school-sponsored activities.
Concentretors were more likely to hesve participated in honorary clubs and
the production of a school newspaper/yearbook than were the other clessifi-
cations of students. These students, along with the 4-year college bound,
were more likely to hsve participated in service cluba/coamunity aervice
activities and athletics and ware less likely to have participsted in voce-

tional educstion clube.

V‘
-~
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TABLE 6: PERCENTAGES OF STUDENTS W1 TH OVERALL GRADE AVERAGES AT SPECIFIED LEVELS, BY
MATHEMAT I CS COURSE=TAKING PATTERN: 1981-82

Mathematics Cou'n-T.kllPoﬁcrn

~Yeor Genera|
Overali Grade Coliege Mathematics Non-participant or
Average Concentrator Bound Student Limited Participant
A t.1 «3 o 4
A- 36,0 15.0 2.5 .8
B 32.8 27.4 9.9 8.8
3- 22.8 3i.9 25.9 22,0
c 6.1 19.5 36.6 35.4
C~ 1.2 5.3 23,2 25,8
D 0.0 .6 3.9 6.9
D~ 0.0 0.0 0.0 0.0
F 0.0 0.0 0.0 0.0

h
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TABLE 7: PERCENTAGES OF STUDENTS WHOSE QDMPOSITE YOCABULARY, VERBAL, AND MATHEMATICS
TEST SCORES FELL INTO THE LOWEST, SECOND, THIRD, AND NIGHEST QUARTILES, BY
MATHEMATICS COURSE=TAKING PATTERN: [98i-82

M thamatics couru-T.Mgi Pattern

~Yoor General

Test Scaoe Coliege Methemst ics Non=participant or
Quartiie Concentrator Sound Student Limited Participant
Lowest Quartile od 4.6 35.1 31.5

Secor* Quartiie 5.4 16.9 32,2 35.8

Third Quartlle 12.8 33.7 23.3 24,2
Highest Quartitle 83.3 44.8 9.5 8.6

-3~
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TAMLE 8: PERCENTAGES OF STHGENTS Mh NAS PARTICIPATED In SPECIFIED EXTRA-CURRTCHAN ACTIVITIES, BY
MTEMATICS CONRSE-TAKING PATTERN: 1981-82

Rethumstics Course-Taking Pottern

4-Yeor Cenerel

EstreCarricular Coliewn Nathemstfcs lsn-parttcipant or
Activity Concanirator Seand Student Linited Participant
Varsity Athletics 4.5 8.3 28§ 2.7
Other Athietfc Teams 47.3 43.3 .8 .0
Cheericeding, Pop Cld 15.9 5.8 §2.6 10,4
Bedeting or Dvene i7.e 15.% 106 10,6
Sand or Crchestre 7.0 16,9 1S 5.4
Chorss or Dence ¥7.2 2.5 9.4 17.9
Nobby Clubs P ) 37.8 8.8 22.5
Neaorery Cluds 4.0 2.0 6.5 =
Scheoi ivwspaper /Yearbesk 3%.0 1.8 13.2 14.3
Scheol Subject-tetter Ciubs 2.4 3.3 18.0 i5.8
Stodent Conac il Sovernment 6.8 2.7 11,0 12.6
Vocations’ ducaties Clubs 7.4 7.4 n.e ™1
Youth Commweity Orgentzations 2.3 18,3 14.8 ¥13.1
Church Activities/Yeutn Crowps x.7 0.5 3.4 3.2
Junfer Achicvencst 4.5 4.9 6.3 7.1
Service Clubs /Community Service

Activities 8.8 8.4 12,3 12.3
Sororitics/Fraternities 2.5 2.8 2.8 2.5

BEST COPY AVAILABLE
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4.3 Posteeseondsary Pisns and Aspireticns

Students were asked about the level o educstion which thay expected to
attain,their short-ters plana for the yesr after gradustion £rom high
school, and their long-range occupational goals. Furthermore, those atu-
dents who planned to attend college were asked to idantify the field of
atudy that thay would most likely pursus. Student reaponaes to thease
inquiries are presentad by mathematica course-taking pattern in Tables 9
through 12.

The isaediste post-grsduation plana of students varied rathar markediy Dby
natheratica course-taking pattern (see Table 9). A much largesr parcentage
of general methenatics students and non-participants/limited participants
planned to work full-time or attend a trade or business school as compared
with mathematics concentrstors and 4-year college bound atudenta. Converse-
ly, & significantly higher percentage of these latter two groups planned to
attand a 4-yesr college or university. Surprisingly, about 11 percent of
the non-psrticipants/limited participants indicated that they plannad to

attens a 4-year college or university.

Trhere is a strong relastionahip between mathematices course-taking patterns

end studentsz’ educational expectstions (see Table 10). As expected, &
significantly higher percentage of general mathemstics students and non-
participants/ limited participants expacted to attain no education beyond
high school or expected to attend & vocationel, trade, or businsas school
than did mathemastics concentrators and 4-year college bound students. On the.
other hand, concentrators and 4-year college bound studentsa were more likely
to aspire to & 4- or 5-year college degree, @ naster’s dagree, a&and another

advancad dagree,

For the most part, students shared similar job aspirations regardless of
mathematics courss-taking psttern (see Table 11). Navertheless, some dif-
ferences ware apparent. Generesl rathematics students and non-participants/
linited participants were Rore likely to expect to have s job in a cierical
or craftsman occupation at age 30. A much larger percentags of concentrat-
ors and 4-year colleges bound satudents expected to have profeasional jobs as

compared with other students.
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TAMLE 9 PERCINTACES OF STUDENTS WHO EXPECTED TO ENGAGE
GRADUAT ON, BY MATHEMATICS ODURSE

=TAKING PATTERN:

IN SPECIFIED ACTIVITIES FOR THE FIRST YEAR AFTER
ivg1-82

Activity Thet Wiil Teke The

Nethemetics Cour se-Tek Ing Pattern

{ Largest Share of Time the 4-Your General
Yoar Affer Nigh School Coflag- Mathemetics Nont=par¢icipant or
Concentrsior Bouwnd Student Limided Perticipent
Working full-¢ime 5.9 8.5 45.6 48.6
Apprentice or on=the-jobd
fraining .5 1.3 3. .8
Regular allitery service
(or service acedemy) 1.2 3.0 3.9 6.3
Ful | =time “omemaher ¢.0 .9 2.0 2.7
Tokhing courses full-time
or pert-time at:
A trede or business school i.4 4.7 8.2 9.0
A junior or community
col lege:
Acadenic courses 6.9 12,3 8.2 9.4
Technical courses 1.3 4.9 5.0 4.9
A é-year college or
university 80.7 50.9 16.4 10.8
Wrking part-time, Sut mot
attending school 1.7 1.8 2.5 2.9
Other (trewei, teke 1 bresk,
no plans) B 2.1 3.6 4.6
)
SO
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YABLE 10: PERCENTAGES OF STUDENTS WNO EXPECTED TO OBTAIN SPECIFIED KINDS AMD LEVELS OF EDUCATION, BY MATNEMRTICS
COUNSE-TAKING PATTERN: 1981-82

Mathematics Course-Toh 1ﬂ Pattern

4-Yeor Genersl
fducational College Mathematics Noa-partici \aat or
Tupectation Concantretor Bound Studoat Linfted particip it
i
Less than Nigh Scheol Creduation .2 ) .8 2.3
Nigh Scheol Gradustion 1.0 1.0 N0 .5
Yecational, Trede or
Business Schoe!
After Nigh Schee) -
Less Than Twe Years .5 4.7 12.2 12.3
Two or Nore Years 1.6 8.0 7.0 17.4
College - Lass tham 2 Yeurs .8 2.5 1.6 6.3
College - 2 or Vere Years 8.7 16.4 16.2 14.1
College Completion - 4 ar 5 Yoor
Degree 0.3 M3 12.8 n.?
Naster's Degrve or Equivalest 25,6 16.0 5.0 k)8 |
M., N.D., or Other &d: .aced
Professions} Degree N5 11,0 3.6 2.5

0 _BEST COPY AVAILABLE—
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TARE V11: PERCENTAGES OF STUDENTS WHO EXPECTED TD HOLD SPECIFIED JUBS OR OCCUPATIONS WHEN 30 YEARS OLD, BY MATHEMATICS
COURSE-TAKING rATTERN: 196)-82

Mathematics Course-Taking Pattern

4-Year General
College Mathematics Noa-participant or
Occupation Concentrator Bound Student Limited Particfp.‘(tt
Clerical 1.2 6.4 11,7 Y0.3
Craftsmen .5 3.6 11,1 10,7
Farwer, Farw Nemager .7 i.2 2.7 2.3
Nomessker 1.3 2.2 3.0 3.8
Ladborer 6.0 .6 2.4 3.3
Morager, Admiafstretor €8 9.4 7.2 €.§
Miftary 1.} 1.4 3.0 3.0
Operatiwe .4 1.3 5.0 4.5
Professionsl - Mo Advenced Degree 4.6 32.9 20} 18.2
Professionsl - Advanced Degree 4.0 13.5 5.1 3.6
Proprietor or Owmer 1.5 4. 5.3 I
Protective Service .5 V.4 2.8 2.0
Sales .7 1.9 2.0 .1
S5choe! Teacher 2.5 4.6 2.7 39
Service .8 2.1 6.0 7.
Toachwicad 13.8 13.3 8.1 10.6
Not Working .2 .2 1.0 1.1

BEST Copy AVAILABLE
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Interestingly, professional occupations requiring no asdvanced degrees were
the expected occupations of & plurslity of studenta in each of the mathemea-
ticas course-taking patterns. Entrance intoc each of these professions re-
Quires a college degrees. Yet, many students have ncot earned sufficlent
cradits in advanced level msthematics courses to improve their chances of

entering college in order to obtain & job in a professional capacity.

When students were compared with respect to their intended field of study in
college, only a few differences emerged (sae Table 12). Nathemsstics concen-
trators were more likely than other atudents to plan to study architecture
and engineering or the biological and physical aciencea. On the other hand,
concentrators were less likely to study business and &omewhst les likely

to atudy art and music. General mathematica studenca and non-participonia/
limited participants were nore likely than other students to plan to tske up

vocationesl/technical studies.

~ vy
LU

g~
—
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TARE 121 PERCENTAGES OF COLLEGE~BOUND STUDENTE WMO PLANNED TC ENROLL (N BPECIFIED FIELDS OF STWOY, BY MATHEMATICS
COUR E-TAKING PATTERN: 198/ 82

Methematics Course-Tek! ng Pattern

——
4=~Your Genera i
Col lege MNuthemstics Non-particpant or

Fleid of Seuay Concentretor Sound $tudent Liwlteg Participant
Aricuiture t.0 .9 3. 4.4
Architecture ang Engineering 23,1 A 6.6 8.1
At and Music 1.5 5.5 8.2 9.4
Biologice! ans Physical

5clonces 8.0 §,1 l.8 1.0
Nsiness 3.8 22,¥ 2i.8 20,4
Communications 2.% 3.5 5.4 1.7
Computer snd niormation

Sclonces 2.0 §.4 6.9 9.7
Educavion 3.2 4,2 4,0 3.¥
Engiish ane Forelgn Languages 2.0 2.9 1.9 |
Eh lc ang jmer~

discipl imery Studles .3 ol 02 0.0
Nea ! th Occupations 2.9 4.6 8,0 3.9
Neg! th $ciences 5.5 5.4 4.8 d,l
Home Toonomics .8 1.9 2.8 5.0
Methomstics .9 .8 o 0.0
Phlioscphy and Religlion .7 W ol .3
Pre-frofessionsi 0.9 7.3 ' 3t 3.3
:.;;holagy and soclal Sciences 4.7 5.% 5.4 4.9
Yocational/Techn!cal Studies fe8 4,5 10.9 12.3
C* her 2.9 5.1 8.6 10.7
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CHAPTER 5

CHARACTERISTICS OF STUDENTS EXHIBITING
VARIOUS COURSE-TAKING PATTERNS IN SCIENCE

The findings of the analysis reported in Chapter 3 indicete that science
course-taking petterns were strongly related to those of mathemstics.
Ther: fore, we would expect the charucteristics of students exhibiting the
different science course-taking pstterns to resemble those associated with
the different mathematics pstterns. For tha most part, the findings
sumsarized in the following sections of this chapter support this expecta-
tion.

.1 Socio-demographic Attributes

Student participstion in the aciences was examinsd relative to seversl
diatinguishing student and school characteriatics. Table 13 presents the

findings of this analysis.

A higher percentage of males thasn of ferales were science concsntrators
(11.6 percent versus 7.1 percent). Kales wele substantially overreprae-
sented among the science concentreators (61.4 percent) and femsles underre-
presented (38.6 percent) relative to their representation in the atudent
population. A higher percentage of females ware« general acience students,
whereas in mathematics a general level of participation wes unrelstad to

asx.

Sciance course-taking behsviu: was strongly related to students’ SES.
Participation st the college preparatory level increased with SES. Thst
is, & higher percentage of studenta in the middle and high SES categories
wvere defined as concentrators and 4-~year college bound students as com-
pared with low SES students. General acience participation and non-
participation/limited participstion were inversely associ{sted with SES.
As with mathematica, low SES astudents were underrepresented &mong acience
concentrators and the 4-year colleg= bound. Moreover, while low SES
students comprised about one-fourth of the student population, they rep:e
sented 38 percent of the non-participation/limited participstion scien”e

category.
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TABLE 13: PERCENTAGES OF STUDENTS WNO EXNI31TED SPECIFIED SUCIENCE COURSE -TAKING PATTERNS, BY SEX,
SOCI0-ECOMONIC STATUS, AND RACE/ETMWICITY: 1981-82

Science
Cowrse-Taking S8 x Socto-ecommic Status Race/Ethnici Oy
Pattern ete Fema'le low  Middle High White  Bluwck  Kispanic/Otier
Concentrator 11.6 7.3 3.2 8.3 i8.4 §1.0 4.0 $.8
(ﬂ.ﬁ-‘-’ {38.6} (8.5) (63.2) {48.4) {85.9) {4.8) (9.2%
& Yesr College Bouné 26.6 .8 16.4 28,6 5. 3o.7 227 18.4
(47.4) {52.6) {V4.5) (50.3) (35.2) (80.4) (9.0) (V0.6
General Science .8 4%.6 §7.8 48.) 3.0 45,0 54.4 §2.%
Student (46.8) {53.2) {30.8) (s0.9} {18.3} (68.1) (13,00 (v7.8)
on-participent or 17.0 4.5 22.€ 14.6 1.6 13.4 19.6 23,8
Limited Participant (53.4) (46.6) (38.3) (48,8} (13.€} (6Y.75 (14.1) (24.3)

8/ The figures In parentheses represont the percentage of students within esch pattecn wiho possessed the
designated charscteristic. for exampie, among science concentrators, 61.4 percent were male and 8.6
pervent WY e, :

BEST COPY AVAILABLE
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Wwhite students sarned more sdvanced level science credits then did bleck
or Hispanics/other studentas. Nesrly 42 percent of the white students were
science concentrators or 4-yesr college bound as compared with 26 percent
and 2¢ percant, reapectively, of studentas fiom the other racisl/sethnic
groups. Students from the latter groups were significantly undaerrepre-
sented among the college preparatory pastterns relstive to their nusbera in
the tocral student population.Hispanic/other students represented about 24
percent of all science non-participante/limited participant.s though they

accounted for about 16 percent of the students sttending U.S5. secondary

schools.

The differences in the percentage of public and private achool students
exhibiting the variocus patterns ot science participation were not as
pronounced as they were with raspect to mathematics (see Table 14).
Nevertneless, there wss & pattern of »ore intense participation in tle
advanced sciences in private schools as compsred with public achoola. In
contrast, public school students wer ' more likely to have participsted =t

2Cre general or limited levels than were privaste school students. 28/

$.2 Student Performance and Experiences ?
Two meassures ace typically used to assese studoent performance: (1) grade
average snd (2) wcoraes on stsndardized tests. These meassures are exanmined

with respect to science course-taking patterns in Tables 'S5 and 16. Stu-
dont experiencas, as messured by participstion in extrs-curricular acti-

vities, are presented in Te»le 17.

The findings in Table 15 suggaest that students who had participated at s
sore sdvanced level in the sciences had higher overall grads avere jes than
did other studentsa. For exanple, a significantly higher percentage of
acience concentrators had an oversll grade average of B or higher

(67.1) percaeant) than did 4-year college bound (42 percent), general

science st s{ants (18.7 percent) or non-psrticipants/limited participants _

L8/ Estimates for other privete smchool students may be less sccurate than

others becasuse cof the small ssmple size and iower response rste.
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TABLE 14: PERCENTAGES OF STUDENTS WHO EXHIBITED SPECIFIED SCIENCE COURSE=TYAKING
PATTERNS, BY SCHOOL TYPE: 1981-82

Sclence Cour se- School Type

*
Taxing Pattern Public Cathotlle O+her Private
Comcentrator 5.2 17.5 i4.9
4 Year Coliege Bound 26.6 38.4 35.9

Ceneral Sclence

St voent 48.0 3¢.8 42.6

Non-particlpant or

Limited Participent i7.0 4.% 6.7

~E.-

*Estimates for other private schools may be less accurate than others
because of the small sample size and lower response rate.
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TASLE I%: PERIINIAGES OF STUDENTS wiTH OVERALL GRADE AVERAGES AT SPECIFIED LEVELS,
BY SCIENCE (DUXSE~TAKING PATTERN: 1981862

Science Coursa-Takling Pettern

Yo Generai
Overali Grade Coliege Sclience hon-participant or
Averoge Concentrator Eo;md Student Limited Participont
A 1.0 .4 0.0 o
A- 32.4 i6.3 4.1 2.8
8 33.7 o 14,6 1.7
ti- 23.0 NO.4 26,2 23.8
C 8.6 9.5 34,1 3¢
c- 1.4 7.4 i8.2 25.9
0 Q.0 .8 2.8 5.8
(O 0.0 0.0 0.0 0.0
F C.0 0.0 0.0 0.0
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(10.6 percent,, Conversely, s M8jority of geners) scie..ce students and
non-perticipants/linited Perticipants sarned overall sverages of C or
lower (%5.1 percent and 6%.¢6 PRTCant, rospectively) in contrast to concen-

trators (10 percent) and S-year college bound studenta (27.7 percent’.

As with mathematics, there was ¢ strong relationship between science
coursetaking patterns and students’ cognitive teat acores (see Table 16).
A large majority of science concentrators scored in the highest quartile
(nearly 80 parcent) aa Compared with the other clessifications of stu-
dents. Moreover, when the third anc highest quartiles are taken together,
the scores of nearly 9% percent of all science concentrators «re rapre-
santed as compared with ¢2.1 Percent of general science students and

39.2 percent of non-participants/ limited perticipants.

Table 17 summsrizes information on students’ participation in various
extracurricular activities by science course-taking pattern. Corncentra
tora weare far more likely to participate in varaity saporta, other
athletics, and honorary clubs than were other clessifications of students.
Concentrastors and 9-year college bound students were more likely than
other at:dents to be involved in school newspaper/yearbook activities,
serve on the student council/government, and Participate in service clubs/
community service activitiesa. As was found with respect to mathematics,
general srcience students snd non-participants/limited participants were

more likely to be mernbara of vocational educstion clubs.

5.3 Postsecondary Plans and Aspirations

B e Ny - - - - e e o I o e

dents expected to engsge in for the first yesr sfter gradustion (see Table
18). Geners! science studenta and non-participants/limited pParticipanta
ware signiricantly more likely than othars to eanticipate working full-
time. Furtherwmore, non-participanta/limited participants were somewhat
more likely to anticipate attending a trade or buainess &chool than wvere
concantrstora, while concentrators and 4-year college bound students ex-
prasset s fa. qreater likelihood sf attending & 4-vear college or

“niveralty,




TABLE 16: PERCENTAGES OF STUDENTS wHOSE COMPOSITE VOCABULARY, VERBAL, AND
MATHEMATICS TEST SCORES FELL INTO THE LOWEST, SECOND, THIRD, AND HIGHEST
QUART ILES, BY SCIENCE COURSE-TAKING PATTERN: (98i-82

Sclence Course-Taking Fsttern

4~ Yoar Generai
Tes*t Scaw Coliege Sclence Nomparticipant or
Quartitle Concentrator Bound Student Limited Participant
Lowest Quartile .5 7.2 26.5 40.0
Second Quartile 4.7 5.1 3.4 30.7
Third Quartiie 5.1 3i.53 27.1 21.6
Highest Quartiie 79.7 46,4 i%.0 7.6
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TABLE 17: PERCENTAGES OF STUDENTS w0
SCIENCE COURSE-TAK [NG PATTE

NAD PARTICIPATED |
1 H

N SPECIFIED EXTRA-CURRICULAR ACTIVITIES, BY

Science Course-Taking Pattern

4-Year GConerat

Extre-Curricular College Science Nor-participant or
Activity Concentrator Bownd Student Limited Participant
Varsity Athletics 51.¢4 9.3 3.7 6.9
Other Athietic Teans 50.8 €3.0 8.7 5.6
Cheeriesding, Pep Clud 13,8 14,1 14,4 11,2
Debsting or Drome 8.9 6.9 11.§ 9.5
Sand or Orchestre 17.§ 7.0 12,6 11,6
Chorus er Dance 6.5 19.0 2.4 2.0
Nobly Clubs 19.0 9.2 18.7 271
Nororery Clubs 42.6 5.1 8.5 5.6
Scheel Newspeper/Yearbook 2.9 21,9 15,3 12.5
Schoo! Sulject-Matter Clubs 4.7 5.2 18.¢ 16.7
Student Cowncil/Government 248 21.8 12.6 10.6
Vocationa! Edacution Clubs 1.3 17.6 3.2 25.3
Youth Community Orgenizations 1.6 20.4 13.§ ¥5.5§
Church Activities/Youth Growys 4.2 4.4 .4 .2
Junior Achlovewment 4.6 £,9 6.0 6.8
Service Clubs/Commuaity Service

Activities 5.7 19.7 12.% 11.6
Sororfties/Fretermities 2.2 2.8 2.4 3.2




TABLE T8: PERCENTAGES OF STUDENTS WHO EXPECTED TO ENGAGE IN SPECIFIED ACTIVITIES FOR THE FIRSY YEAR AFTIR
GRADURTION, 8Y SCIENCE COUMSE-TAKING PATTERN: 198182

Science Course-Taking Prttern

Activity That Will Take The &-Year General
Largest Share of Time T College Scimnce Non-participaat or
Year After High School Concentrator Sound Student Limited Participent
Norking full-time 5.4 7.8 40.8 4.4
Apprentice or on-the-job

training 1.1 1.5 2.5 2.5
Requiar sfiftary service

or service acadewy ) 1.9 2.9 4.6 6.9
Full-time Momemater 0.0 .9 1.7 2.9

Taking courses full-time
or part-time at:

A trede or busimess schoo! 1.3 47 7.3 $.5
A funior ar community
college:
Academic courses 8.3 1.9 9.3 1.2
Technical courses 2.0 4.0 5.3 4.5
A &-year college or
snive~sity 17.6 52.3 2.5 12.2
Working part-tine, but »ot
aitending sciwoi i.e e.0 .5 2.5
Other (travel, take & bresk,
mo plans) 1.3 1.9 1.5 3.7
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When asked about their educational expectations, a aignificantly higher
percentage of general science students and non-participants/limited parti-
cipsnta stated that they expected their formal education to end with

graduation from high mchool (see Teble 19). A larger percentage of these

tional, trade, or business achool than was indicated by concentrators and
4-ysar college bound studenta. As expected, concentrators and 4-yesr
college bound studenta were more likely to stete that they expected to

cComplete college or aarn 4n advanced degree.

As the findings in Table 20 indicate, there were few marked differences in
the occupational sapirations of science pParticipanta acroas the different
Course-taking patterns. Regardless of their course-taking pattern, the
largest parcentage of students saw themselves as being a professional
without an advanced degree at age 30. However, a larger percentage of
concentrators expressed these aspirations than did other Classifications
of students. Science concentrators were also mcre likely to aspire to
professions requiring an sdvanced degree. On the other hand, non-pertici-
pantae/lixited Participanta were mcre likely to see themaelves in a cleri-
cal or craftaman occupetion at age 30 than were acience concentrators and

the 4-year college bound.

Science concentrators differad from other students with respect to the
field of study they planned to Purasue in college (mee Tebie 2iy. Concen-
trators were more likely to identify architecture, engineering, the bio-
logical asnd physaical saciences, and pre-professional fields as their plen-
ned area of college study. At the same time, concentrators .ere leas
likely to study buaineaa, art, and music. Non-participenta,/ imited
pParticipants wore more likely to identify vocational/technical studies as

their plannaed college cuvriculum.
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TARLE 19: PYRCENTAGES OF STUBENTS SN0 ENPECTED TO OBTAIN SPECIFIED KINDE AND LEVELS F EOWCATION, BY SCIENCE
COMREE -TAR 10 PATTIINN: 1901 82

Sclonce Course-Toking Pettern

4-Yoar Qengrot
tducat lone | Col lage $c luvmce than-participowt &
Expactetion Concantrgter [ ] Stwdant Linitad Part icipant
Lo thea Nigh § ~» Swatlon .2 .2 .5 t.7
Nigh Fchowi Orodueties 1.2 1.8 23.8 2.0
vocatlessi, Trode o
Gvsinses Scheo!
At tar Nigh Scheel-
Loss Thom 2 Yoars o3 5.8 LN 15.7
Two o e Yodifs i.6 8.5 5.8 16.6
Coliage - Less thea 7 Yeurs .2 2.¢ 4.0 3.9
Coliage ~ T or Nore Yeurs 10.0 15.4 .4 i%.0
Coliege Completion - & or 5 Yeur
g e 37.2 5.0 .2 I
Mster ‘s Ongroe of Cuwiveiont 3.7 18.% 6.0 3.0
Ph.0., KD, or Other Adveaced
Professional Degree .4 14.0 ¢.2 2.8
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TARLE 20: PERCENTAGES OF STUDENTS WND EXPECTED TO MOLD SPECIFIED JO8S OR OCCUPATIONS WMEN 30 VERRS OLD, BY SCIENCE
COURSE-TAKING PATTERN: 1991-%2

Science Course-Taking Pattern

4-Year Genersl
College Science Noa-particfpant or
Occopation Concentrator Bownd Student Linfted Participast
Clericsl .9 4.5 15,9 11.§
Craftoman -8 3.6 L 8} 12,8
Farmer, Farm munager 1.7 1.5 2.0 2.9
Nemamaker .3 2.1 2.9 3.6
Leborer .2 .6 1.7 s
Nanager, Adsinistrstor 5.3 .3 8.6 7.3
Mititary 1.2 1.6 2.6 2.8
Operative .6 1.4 4.4 4.6
Professional - Mo Advasced Degree a.3 33.9 2.1 19.7
Professional - Advenced Degree 8.8 13.9 5.7 n
Progrietor or Owner 1.1 38 5.3 8.1
Protective Service .7 1.6 &8 z2.1
Sales .7 1.9 2.2 1.6
Schoo! Teacher 2.6 4.1 1.5 2.3
Service .8 2.3 5.4 6.2
Technica) ¥2.7 13.8 S.9 9.2
Net Norking A .3 .9 1.0
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TABLE 21: PERCENTAGES OF COLLEGE=BOUND STUDENTS WHO PLANNED TO ENRCLL (N SPECIFIED FIELDS OF STUDY, BY SCIENCE
COUR SE-TAKING PATYERN: 198182

Sclence Course-Taking Pattern

s ]

~Yawr Generael
ol lege Scisnce Non-participant of

Fleld ot Study CorCantrator Sound Student Limited Pgrticipant
Agriculture 2.6 2.1 2,6 1.9
Architecture and Ergineering 26.2 1¢.8 6.3 8.7
Art and Music .8 6.! 7.3 0.0
Sioiogica! end Physical

Sclences 9.9 6.4 1.7 i,0
Rsiness 9.4 20.0 26.35 2.1
Communications i.8 3.6 3.2 4.0
Computer and information

Sclences 10.6 8.% 7.2 9.2
Education 2.8 4.4 4.3 3.2
Engtish snc Foreign Langueges 2.2 2.7 2.4 1.2
Emnic and inver

discipl inwry Studies . .2 N .2
Maal th Gccupstions 3.7 5.4 5.5 2.9
Nesith Sciences 1.6 6.6 3.8 2.9
Nome Economics g.0 fod 2.7 3.5
e theratics 1.4 .7 .7 .3
Phifosaphy and Retigion & o4 .4 ol
Pre<frofessionsl 12.4 7.6 3.6 2.0
Psychology #nd Social Sclences 3.& 5,8 5.6 5.0
Yocationai/Technical Studies 1.8 8.1 6.5 13.5
Other 3.4 4,3 7.9 10.4
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CHAPTER &

CHARACTERISTICS OF STUDENfS EXHIBITING
VARIOUS COURSE-TAKING PATTERNS IN VUCATIONAL EDUCATION

The ana.ysis that was performed relating mathemstics and acience course-
taking pattarns to selected atudent characteriatics waas replicated for the

vocation: sducation patterns. The findings of this anslysis are sum-

Rarized in this& chapter.

Because intense Participation in vocational education was typicelly ssso-
Cisted with less intense advanced study in mathematica and science, it was
expected that the characteristics of vocational educstion concentreatoras
and limited concentrators wonld resemble those of general level mathema-
tics and science Participants and limited/nun—participante in the other
aubject areas. Conversely, the characteristics of vocational educa:ion
samplers and non-participantas were expected to resemble those of Rathema-
ticas and science college pPreparatory students (concentrators and s-year
college bound). For the moat part, the findingas summarized in the follow-

ing sections support this expectation.

6.1 Socia—denoggggbgc Attributes

There were faw differences betwean males ance femalea with respect to
vocational educstion Courae-taking patterns (see Table 22). There was,
however, a difference with respect to vocational educat ion concentration:
a slightly higher Peércentage of females than of rales had earned four or
Rore credits in a single vocationsl education instructional program.

Males were Over:epresented smong the non-participants.

The relationship between the vocational education patterns and SES found
in Table 22 was opposite that of mathematica and science. A higher per -~
-entage of low SES students as compared with high SES atu.ents were
concentrators and limited concentrators, while *he reverse was found with
respact to vocstional samplers. Although high SES students represented
tpproximately 25 percent of the total student population, they accounted

for nearly <8 revrcent of the non-participant.. in voscational aeducation.

-E')E.*..
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TABLE 22: PENCENTAGES OF STUDENTS WHO EXHIBITED SPECIFIED VOCATIOMAL EDUCATION COURSE-TAKING PATTERNS, BY
SE X, SOCIO-ECONOMIC STATUS, AND RACE/ETHNICITY: 196i-82

Yocatlonal Education

Cowr se-Taking Sex Socic-economic Status Race/Ethnicivy
Pattern Mele Feeaie Low Kidoie High white Block  Hispenlc/Other
Concentratar 22.8 26.7 34.2 26.9 1§.9 25.1 22.2 FERY
&

(45.4 (54.6) 134,.5)  (53.4) (i2.1) (75.6)  €10.2)  (16.2)
Limitwd Com entretor 25.6 25%.3 29.3 21.8 17.% 24,3 29.8 27.%

(49.6) (30.4) (28.8) (54.0) t17.3 (6%.4) (i3.2) (17.4)
Semp | 46.4 44.3 58.8 42.3 62.6 46.2 4.t 42.2

(50.%) (49.5) 118.7) (46.4) (34.8) (74.1) (11,0} (14.9)
Non-perticipant 5.3 3.7 2.8 3.4 8.0 4.4 3.9 5.2

(56,6) {41.4) (i6.3) (36.2) (47.%) (71.8) (9.8) (I18.6)

L4 The figures in parentheses represent the percentage of students within each patiern who possessed the
designated characteristic, For example, among vocationai education concenfrators, 45.4 percent were
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Regardle. of race/ethnicity, students exhibited about the gsanme vocationasl
education Colurae-taking patterna. This finding differed Rarkedly from
that of mat',ematica and science, whera race/ethnicity was strongly 1inked

to course-taking bshavior in these subject sreas.

Becausa few private schools had offered vocational training relative to
public schools, it is not surprising that public achool students were more
likely thean private school students to have a strong vocational focus or
interest (see Tsble 23). About 54 percent of the public achool students
were vocational education concentrators or limited concentrators ss com-
pared with about 20 percent of the Catholic achool students and about 18
percent of the other private school atudents. Cn the other hand, atudents
attending Catholic schools vere more likely to be vocational lanplqu than
either public school or other private achéol students. Approxinat‘ly
eight percent of the Catholic school studenta and four percent of the
Public achocl students hsd warned no vocational credits, es compared with

almost one-fourth of the other private achool atudents.

6.2 Schocl Performance and Experiences

The overall grade sverages of students differed significantly across the
vocational education Course-taking patterns (see Table 29). A mmaller
Percenta«ge of concentrstora and liwmited concentrators earned an average
grade of B or higher aa compared with samplers and non-participants.

About 45.€ percent of the non-participants earned an overall grade averag:
of B or higher se Compered with about 22 percent of the vocational
education concentratora. When the percentages of students who had earnaed

@ C average or lower are compared, the reverse pattern was found.

The relationship betweesn the second indicator of student performance,
cognitive test scores, and vocational education course-taking patterns ia
8imilar ts thsat of grade average (see Table 25). Only i0.4 percent of the
concentratorsa’ scores on these tests Plsced them in the highest quartile
compared with nearly 65 pPercent of the non-participants. The percentage
of thease atudents whoge test acores fell in the loweat quartile were

28.3 percent and 11.7 pPercent, respectively,

~-60-
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TARE 23: PERCENTAGES OF STUDENTS WHO EXHIBITED SPECIFIED YOCATIONAL EDUCATION

. COURSE~TAKING PATTERNS, BY SCHOOL TYPE: 198i-82
vocstions! Education School Type
Cow se-Taking Pattern Public Cathollc Other Private
Corcentrator 26.6 10,6 5.0
Lim!®ed Concentrytor 27.2 9.5 12.8
Sowpier 42,8 74,7 59.8
Kon-perticipant 3.8 C 8.3 22.4
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TABLE 24: PERCENTAGES OF STUDENTS WITH OVERALL GRADE AYERAGES AT SPECIFIED LEVELS,
BY VOCAT iONAL EDUCAT ION COURSE-TAKING PATTERN: 198 ~82

Yocationa! Educet fon Couru-Ttkﬁ Fattern

Overai| Grade Linlted
Avrage Concantrator  Concentrator Sanplor Non=participant
A .2 .2 .3 .3
A~ 6.% 5.0 i5.6 21.0
8 I15.6 13.3 22.0 24,1
8- 8.0 27.8 25.3 26.8
c 31.7 33.5 23,14 16.5
c- i€, 2 8,2 i2.9 6.4
D 1.9 2,1 2.8 4.8
o= 0.0 0.0 0.0 0.0
F ¢.0 0.0 0.0 0.0

Lr
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TASLE 25: PERCENTAGES OF STUDENTS WHOSE COMPOSITE VOCABULARY, VERBAL, AND MATHEMATICS
TEST SCORES FELL INTO THE LOWEST, SECOND, THIRD, AND HIGHEST QUARTILES, BY
YOCATIONAL EDUCATION COURSE-TAKING PATTERN: 198i-82

Vocatlona! Educetlion Course-Taking Pattern

Jest Score Limlted

Quartile Concemtratar Concentrator Semo! @ Nomparyicipant
towest Quartile 28,3 26.5 i3.7 bi.7
Second Quartile 34.7 27.8 17.7 9.1
Third Quetils 26.7 28.1 26.2 i4,4
Highest Quartiie i0.4 17.7 42,4 64.8
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The findinga in Table 26 auggest thet students who had concentrated in
vocational education in high achool poerticipated to & lesser extent than
other students in Rany wxtra-curriculsr activitiea. Concentrators end/or
limited concentreatora were less likely to have participated in varsity
athletica andg other +thietic teama, alrts activities (e.g., dranma, band,
orchestra, chorus, aend danca), honorary, autject~uatter, and service
clubs, student government, and the Production of the achool newapaper/
Yyearbook. Not surprisingly, concentrstors ancd limjited concentrators were

Rore likely to hava Participated in vocational education clubs.

- e a om —— —— i - ot i e o rmn e

Table 27 presents the short-term plans of students in each of the four

vocstional education Courae-taiking patterns. As w8s expected, the largest

was full-time employment, Thus, in &ll} likelihood, their concentretion in
vocational courseas was in Preparation for entry into the worid of work.
The second most commonly cited activity by these studants vas attending a
4-year college or University; 16 percent of the concentrators and 272 per-
cent of the limited Conceritrators stated that thias activity wouldg occupy
the largest share of their time., In contrast, 4-year college attendcance
wes cited by about 49 percent of the vocsational scucation samplers and

64 percent of the non-participants ss the activity thst would take the
largust share of thaeir time the year after graduation. Slightly more than

tretors indicated that they would take full-time or part-time coursework

at & trade or businaess achool.

after hich achool graduation, it ig not LuUurprising that = larger percent-
age of teme students expected to terminate thegir formal education with
high schoo! (swe Table 28, Similarly, it is not surprising that a larger
Percentage of students in the two concentrator Categories axpected to
atte3 a vocational, trade, or business aschoco! for some period of time as
Compared with sampiers and non-participants. Samplers and non-psartici-

pants were about equally likely to @xpect to complete college, but a =

~64- .
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TARLE 26: PERCENTAGES OF STUDENTS WHO MAD PARTICIPATED IN SPECIFIED EXTRA-CURRICIKAR ACTIVITIES, BY
VOCATIONAL EDUCATION COURSE-TAKING FATTERN: 198)-82
Yocational Education Course-Taking Fatters

Extra-Curricular Limited
Activity Comcentrator Concentrator Samplier Now-narticipant
Yarsity Athletics 28.2 33.1 3s.7 43,9
Other Athletic Teums 32.0 42,1 “u.:z 451 :
Cheerleading, Pep Clud 138 13,8 14.2 11.2 —
Dedating or Drome 6.5 10.6 16.4 27.8 -
Sand or Orchestrs 10.5 10.2 i7.7 22,3 :
Cworus or Dance 14.4 17.0 22.8 29.9 a
Hobby Clubs 17.8 19.6 18.7 19.7 -
Nomorary Clubs 10.0 8.9 2.3 3.2 -
School Newspaper/Yearbook iZ.1 13.8 22.0 2.5 :
School Subject-Mstter Clubs 8.3 19,1 2.4 29.3 ’
Student Council/Cuve rnment 0.4 12.8 20,4 24,3 -
Yocatisnal Education Clubs 4.8 3.2 1.3 6.4 -
Youth Commnity Organizations 13.3 14,8 19,2 20.2
Church Activities/Youth Growps 32,2 3.2 8.5 4.3
Junfor Achievement 5.0 5.3 5.9 8.2
Service Clubs/Coemunity Service

Activitiss 10.6 12.4 19.4 25.3
Sororities/Fruternities 2.8 2.2 2.8 2.7
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TABLE 27: PERCENTAGES oF STUDENTS WO EXPECTED TO ENGAGE IN SPECIFIED ACTIVITIES FOR THE FimsT YEAR
AFTER GRADUATION, BY YOCATIONAL EDUCAY 10N COURSE -TAX ING PATTERN: 1987-82

Yocational Education Course-Taking Pattern

Activity Thet Wil Teke The

Largest Share of Tine T™he Linfted
Year After Nigh Scheol Concentrator Concentrator Sampler Nos-carticipant
Working full-time 4.5 9.4 21.0 14.8
Apprestice or On-the-jobd

training 2.8 2.8 1.8 .4
lerhr wilitary service

or service ocodemy) 4.8 4.3 3.9 2.8
Full-ifme Nomesssker 1.7 .. 1.0 2.0

Teking cowrses fulil-time
or pErt-¢{i .« at:

A trade or busimess sChool $.1 8.4 3.9 2.7
A Sunior or commuint ty
college:
Academic cowrses 8.2 .5 10.8 7.3
Technica) cowrses 4.9 6.0 J.8 1.1
A S.year collage or
university i$.0 22,3 4.3 64.4
Working part-time, byt mot
sttending s Mool é. 2.0 2.4 1.5
Other [travel, take s break,
no plans) 2.9 3.5 2.5 1.2
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TASLE 28: PERCINTASES OF STUBCIYS WD ENNCTID YO QETAIN SPECHF IED KINDS AND LEWLS OF COUCATHON, BY WICATIONAL

EDUCAT }Oi COUR M -TAK 1B aaTIOAE 198187

Vocetlone! Féucation Cow se-Tahing Fetters

tducntione! Lisd ted
Dopec tu tlon Coaponty atwr Oracen iy shor Sanp'er Mow-par ticipant
Less thaa Nl gh Schoc ! Greduation .9 .4 .6 .9
Nigh Schoal Greduation 9.1 21,0 (L 8.
Vocetiomal, Trede o
By e imesn Schoo!
Aftor Nigh Schoo’-
Less Than 7 Yeors 4.1 it.8 1.8 2.%
Two or Wore Years 18,0 9.7 7.9 4.6
Coiiege - Lo thee ! Yess 5.4 5.% 1.8 7.0
Coflege - 1 or More Tesrs 6,1 17.% t4.¢ 6.6
Coliege Caspletion - 4 or % Yor
Dwyr ow i1,2 19.2 Si.a =,
Master ‘s DBygree famiveiont .9 8,4 9.3 2.2
™., RO, or Other Advanoced
Mrotess ‘onsl ey ee 1.9 4.9 it. e I8, 3
Q 0
EMC 5 [
" o e — - . .
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Largear Percentsge of Non-pearticipants expected to attasin an advanced

lorea

'l years old to their vocations] ecucation Course-taxing patterns. UOversll,
the occupat ional @apirationa of students exhibiting the different pPatterna

! participation were fairly maimilar. There wtre, however, aome excep-

Y1ona.  Concentratoras were more likely than othera to indicate that their
“rrcupation at age 30 would be clerical or that they would be craftamen.
Fartnermore, there is a st.eady increase in the Percentage of atudents who
indicated that they would be a professional by age 30 ss one moves from

intenase cencentration to non-participation in vocational educat:on colrsea, )

For example, non-participants were three times as likely as concentratora to

An the findings in Table 30 indicate, there were few subastantisl differences
“e*ported by students in the different vocstional education participation
“nteqories with respsct to their planned field of study at a college or
nihiversity. Exceptions to this finding {ncluded busineas, Pre-profess:ional,
and vocational/technical studies. Approxinately 32 percent of the vocation-
n: education Coucentratora indicated that they planned to atudy business ag
Compeared with about 13 percent of the samplers anc 12 percent of the non-
Fiiticipanta. A smaller Percentsge of the Concentrators and limited concen-

-tatora stated thast they planrec to enter a Pre-professional curriculum as

e

cimpared wiih the other cClsas.‘ cations of the atudents. Needless to say,
concertration in vocational education during high school was related to

nlana t5 puraue vocationasl/technical atudies {n college.

frerrause & pogasible extenaion of high school vocational treining is sttend-
Viv'e 8t & trade or vocationsl school, students were saked what specific
I3

firida of study they would pursue at suct & school. The findings relating

"helr responses to this inquiry to Course-taking petterns are Fresented {n

Tatle 371, )

Woth the exception of vocational ecuycation Concentrators, the largest per-
centage of studertas {n each of the course-taking Categories stated that the'
had no plans 1o attend & treade or vocational achool. However, this was

Btated more frequently by samplers and Non-participents (44 .} Percent and



TAR { 29: PERCENTAGES OF STUDENTS W0 DOPECTED TO HOLD SYECIFIED JONS OX OCCUPATIONS WMEN 30 YEAKS OLD, BY VOCATIONAL
EDUCAT IGN COUR SE-TAKING PRTTERNN: 198i-82

vocation Eeucetion Cowrse-Tehen Paite s

Limitod
Cocupstion Coscen iy ator Concantvator ! Sampi o0 Nor—par 1 clpent
Ciericsl 19.6 7.7 3.9 1.5
Cr af taman i3.3 8.3 3.9 2.8
Faregr, Fars Mysege 3.8 2.4 B .9
HOwMMRA 3.6 2.7 2.4 i.3
Ladorer 1.8 by i.4 .9
M nagur, Aduinistrator 7.4 7.2 5.9 6.8
Wiltery 1.0 2.6 .2 2.1
Cporative 3.0 3.7 §.9 3.0
Professions! ~ No Advawosd Owgree 6.4 24.7 55.2 37,4
Professions! - Advenced Degres 3.0 6.2 14,98 22.%
Proprietor or Oweer 4.9 5.7 §.1 4.2
Protective Service 1.5 2.3 (.9 i
Saies .2 2.% 1.9 f.0
Schoo! Tescher 1.2 5.2 4.2 5.6
Se vice %9 6.0 2.7 i
Technical Q.1 i2.3 ii.08 5.4
Nt Working M -8 3 0.0
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TARE 30: PERCENTAGES OF COLLEGE-BOUND STUDLNTS WHO PLANNED TO ENROLL N SPECIFIED FIELDS OF STUDY, BY YOCATIONAL
EDUCAT ION COUR SE-TAK ING PATTERN: i981-82

Yocstiona! Education Course-Takling Pattern

Linited

Fleld of Stuay Conce ntrator Qncentrator Samp | er Non-particlioant
Agricu!  ure 3.6 3.2 1.6 1.5
Archi tecturs snd Eng Ineer i ng i0.2 8.4 .5 14,9
Art and music 4.7 5.9 7.2 7.0
Biclogicai anct Physical

SClences bol 2.3 4,7 7.7
Risiness 32.% 21.9 17.% 1i.8
Communications i.5 2.2 4.3 5.8
Computer and |nformation

Clenc es 7.6 2.5 B.i 7.1
gEducation 3.4 3.9 4,5 2.6
English ang Foreign Langusges .8 1.2 3.2 5.2
Ethnic and inter-

discipl Inary Studles c.0 .2 | .3
Hea!th Qccupetions 4,1 6.1 5.0 2.%
hesith Sclences 2.9 5.6 6.1 3.0
Home Economics 2,9 3.8 1.0 0.0
Mathemstics .2 .4 [ .8
Phitoscphy anc Reiigion 0.0 .2 .5 .2
Pre-Prctessionst 1.5 3.0 8.4 2.1
Psychology and Sociai Sciences 2.8 4,4 6.5 8.3
Yocationai/Technical Studles 13,2 8.5 3.8 2.8
Ot naw 7.2 B.6 5.2 5,6
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TAME 31: PERCENTAGES OF STUDENTS WNO EXPECTED TO TRAIN IN SPECIFIED FIELDS AT A TRADE ON YOCATIONAL SCHOOL, BY
YOCATIONAL EDUCATION COURSE-TAXING PATTERN: 1981-82

Yocstional Education Course Taking Pattem

Limited Won- A
Fleld of Study ) Concentrator Concentrator Sampier participant
Agriculture 3.8 3.2 1.6 1.7 =
Auto Mechanics 7.6 5.6 3.0 3.9 =
Commercial Arts 2.5 1.7 4.4 5. '
Computer Programming or
Computer Operstions $.0 V1.6 1.3 8.4
Construc tion Trades 5.0 UN 3 2.2 _
Plumding 4 A 5 2 l
Cosmetology, Reirdressing, 1
or 8s° ering 5.2 5.3 2.4 2.2 ’\
Oraftimg 2.3 2.7 1.8 1.0 {
flectronic, 2.8 1.5 3.0 3.9
Nome Ecomom - % 2.0 3 1.3 0.0 .
Machine Shop 2.4 .5 .6 .3
Nedical or Dentsl -
Assisting/Practical
Nursing 4.9 8.4 1.4 45
Ouantity Food Occupstions 7 9 5 4 -
Ssles or Merchandising 2.7 3.7 3.2 1.6
Secretarial, Stencgraphic, r
Typing, or Other Office —
Wort 18.4 £ 3.3 V.5
Welding 3.2 i .9 3
Aviation 1.0 1.9 2.6 3.4
Refrigerstion 4 4 .3 0.0
Other 7.2 5.8 4.9 5,1

non't Plan To Ko Yo =

Trade or Yoecationa?
SChool 18.4 5.1 8. £3.6
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23.5 percent, reapactively) than by concentrators or limited concentrators

(l18.4 percent and 2%.1 percent, reapectively).

Among the conceniratora, the moat frequoantly cited field of study €t a trade
Oor vocational school was secCretarial, stenogrsphic, typing, or cther office
work. This was followad by computer Programming or computer operations and
auto mechanics. Comput ar Programming or computer oparations waa i{dentified -
by the largeat Percentage of limited concentrators, samplera, nen-partici-
pants as the field they would most likely study at a trade or vocational
school. Among the limitaed concentratora, medicel or denta?l assisting/
practical nursaing were the seccnd moat cited fields of study. About six :
percant of tha non-participants identified COmmercis]l arts ua the field that
they would study et thia type of school.

-72§ 4




CRAFTER 7

CHARACTERISTICS OF STUDENTS EXHIBITING VARIQUS
COURSE-TAKING PATTERNS IN COMPUTER SCIENCE

Students were groupad according to whethar they had or had not earnoed ecny
credit in cosputer studics over their high school c&reers. These two groups
were then comparad on a number of charscteristics. The resulte are pre-

sented below.

7.1 Soci -demogranhic Attributes

Tabie 32 relates computer science participation to seversl studaent chsrac
teristics. A minority of koth wmaleas and femslas had earned computer science
credit (14 percent and 11 percent, raspectively). Fexsies were slightly
underrepresented end males slightly overrepresented smong those students

earning such credit.

Participation in computer science was related to students’ SES and rsce/
athnicity. High SES studants were twice as likely as low SES students to
have aarned computer science credit (17.4 percent versus 8.4 percent,
raspactively). UWhite atudents were more likely to have earned computer
sacience credit than eithaey black or Hispanic/other atudents. White students
represented a&bout 73 percent of thw total population of high school stu-
dents, yet they accounted for about 80 percent of those students who had
earnad computer science credit. In contrast, students classified as
Hispanic/other representad avout 16 percent of the student populstion and

accounted fcor 10 percent of the computer science participants.

Students who sttended other (non-Catholic) privete schools were leas likely
to have easrned credit in computer aclence (see Table 33). There waas no
significant difference .in the participation of public and Catholic aschool
students. i

t

f
7.2 School Performance and Experiences
Aa was the case with respect toc more intense participation in matheratics
and science, student participation in computer &cience was related Lo

73~
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TALE Y20 PERCENTAGES OF STUDENTS WMHO EXHIBITED SPECIFIED COMPUTER SCIENCE COURSE -TAXING PATTERNS, BY SEX,

ST I0-TCONDMIC STATUS, AND RACE/ETHNICITY: 1961-82
Computer S:ienwe
Cow so-Tatlng Sex Socio-economic Ststus Rece/Ethnici ty
Pattern L b ile Fomzie Low Mladie High White Black  Hispanic/Other
Participant 13.6 ii.4 8.4 12.4 i7.4 i3.8 10,3 8.0
ol

("3.8r— (46.3) (16.7) (48,7) (54,6) (80,2} (9.5)  {10.3)
Non-perticipent 66.4 85.46 Q.6 B87.6 82.7 86,2 89.5 v2.0

(48.7) (31.3) (26.3) (49.8) (23.9) (T1.63 (i, 6) (15.9)

4 The tiguwes In perentheses repreent the percentsge of students within eech psttern who possessed the
cgesignsted cherecteristic., For exmsple, ®mony computer science participants, 93.8 percent were male

end 46.3 jercent vare female.
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TABLE 33: PERCENTAGES OF STUDENTS wHO EXNIBITED SPECIFIED COMPUTER SCIENCE
COUR SE~TAKING PATTERNS, BY SCHOOL TYPE: (981-82

Computer Sclence Schooi Type

Cou se-Taking Pattern Pubi ic Catholic Other Private
Participant 12.9 14,3 8.7
Non-participant 87.5 85.7 9i.3

BEST COPY AVAILABLE
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various indicators of school performance. shese findings are not surprising
given the atrong sssociation between computar science participation and
college preparatory levels of Participation in these othe:r subject areas.
Computer acience participants had higher overall grade aversges (see Table
34) and scored higher on tests of cognitive ability than did non-partici-
rants (see Table 35). For @xawple, about 42 percent of the perticipants had
earned an average grade of B or higher aas compered with about %6 percent of
the non-participants. Computer acience participants’ tast 8cores vere high-
ly skewed towards the two upper quartilea, whije non~-participanta’ scoras

were about evenly distrituted across all test score quartiles.

For the most part, the extra-curricular activities of students participating
in computer science did not differ significantly from those of non-partici-
pants (asee Table 36). Exceptions included varsity athletics and other
athletic teama, chorus or dance, honorary clubs, and vocationasl education
clubs. Participants were more likely to have taken part an athletics and
honorary clubs, and were leas iikely to have taken part in chorua or dence

and vocational education clubs.

7.3 Postsecondary Plans and Aspirations

With some sxceptions, students who had participated in computer science did
not differ significantly from those who had not participated in this area of
study with respasct to their immediate post-graduation planas (see Table 37).
Students who had earned some computer acience credit were more likely than
non-participants to plan on attending a 4-year college or university (52
percent versus 32.2 percent, respectively). A slightly higher percentage of
participants expected to take technical courses at a community or junior
college than did non-participants (6.6 percent versus ¢.2 percent). More-
over, participants were less likely to plan on attending a trade or busineas
school. In addition, the percentage of participants who Planned to work
fuli-time the year after graduation wss aignificantly smaller than that of

non-participanta (19.5 percent verasus 33.8 percent).,

When asked about the kind and level of education that they expected to
attain, differesces were found betwveen participants end non-participants
(see Table 38). Specifically, participants were more likely to indicete -

that they expected to complete college or attain an advanced degree, while

|
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TABLE 34: PERCENTAGES OF STUDENTS WiTH OVERALL GRADE AVERAGES AT SPECIFIED LEVELS, BY
COMPUTER SCIENCE COURSE-TAKING PATTERN: 1981-82

Computer Science Course Taking Pattern

Overal | Grade

__Avarsoe Perticipant Non=participant
A .7 .2
A~ 18,7 8.6
B 22.7 17.6
B~ £7.6 26.6
¢ 21.6 28.%
C- 8.0 5.8
0 .8 2.7
o- 0.0 0.0
F 0.0 0.0

BEST COPY AVAILABLE
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TABLE 35: PERCENTAGES OF STUDENTS WHOSE QOMNPOSI TE VCCABULARY, VERBAL, AND MATHEMATICS
TEST SCORES FELL INTO THE LOWESY, SECOND, THIRD, AND HIGHEST QUARTILES, BY
CQOMPUTER SCIENCE COLRSE~TAKING PATTERN: 1981-82

Test Score

Quartiie

Computer Sclence CoursrTnklgg Pattern

Lowsst Quartile
Second Quertiie
Third Quartile

Highest Quartiie

Participert Nomparticipant
9.5 22,0
12.1 5.4
5.2 26,5
50.2 26.1




TABLE 36: PERCENTAGES OF STUDENTS WHO HAD PART ICIPATED IN SPECIFIED EXTRA-CURRIQULAR
ACTIVITIES, BY COMPUTER SCIENCE QOURSE-TAKING PATTERN: 1981-82

Lomputer Sclence Couru-hkm Pattern

Extre-Qurricuisr

Activity Particlipant ton=participant
Vorsity Athjetics 38.9 34.0
Other Athletic Temms 44,2 40.1
Cheerisading, Pop Clud 12.2 14.0
Debating or Drama 1t.7 13.1
Band or Orchestirs 14,9 4.1
Chorus or Derce 15.3 20.2
Hobby Ciubs 9.5 i9.2
Moncrary Clubs 23.9 i3.0
Schoo! Newspaper/ Yesrbook 18,8 17.8
Schoo! Subject-Matter Clubs 21.5 20.8
Student Counc |1/ Gover ment 16.3 16,1
Yocotiona! Education Cluwbs 1€.9 24,7
Youth Community Organizetions 16.9 16,5
Church Activities/Youth Groups 34.4 36.8
Junior Ach!evement 5.0 5.7

Ser vice Clubs/Communivy ~ vice
Activities 17.8 15.4

Sororitiss/Fraternities 2.3 2.7

BEST COPY AVAILABLE
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TABLE 37: PERCENTAGES OF STUDENTS "D EXPECTED TO ENGAGE IN SPECIFIED ACTIVITIES FOR THE
FIRST YEAR AFTER QRADUAT ION, BY COMPUTER SCIENCE COURSE=TAKING PATTERN:

198182
Actividy That Wil Teke The Comp.fer Sclence Course=Taking Pettern
Largest Share of Time The
Yoar After Nigh School Participent Non=participant
Working full=time 19,5 33.8

Mpprentice or on—the-Job
fraining 1.4 2.2

Ropular military service
(s service ecacemy) 3.0 4.4

Ful i=time homamaker " {.6

Toking courses fuli=time
or part=time at:

A frade or business school 4.3 6.6
A Junlor o community
col lege:
Academic cour ses 2.0 9.8
Technical courses 6.6 4,2

A d4-yemr coliege or
university 52,0 32,2

wWrking part=time, but noi

attending school 17 2.5
Other (trawe i, taske 8 bmak,
no plans) I.@ 3.0
-0~




non-participants were more likely to indicate that they expected to study
for aorme period of time st s vocational, trade or busineas school. Students
who had esrned no computer science credit were Lhree times es likely as
participants to identify high achool graduation as the higheat leve. of
education that they expaected to complete.

Table 39 summarires the occupational aspirations of computer science part.-
cipants and non-perticipsnis. In general, the aapirastiona of these two
groups were aimilar; however, a few differences were found. A larger per-
centage of participants planned to be a professional or aspired to technicel
occupations such ss s computer programmer. In comparison with participanta,
non-participants envisioned themselves more as & creftaman or operator
(@.g., maat cutter, assembler, machine operator, welder, taxicab, bua, or

truck by age 30.

The findings presented in Table 40 relate participation in computer science
ts atudents’ plsnned field of study at & college or univewwrsiciy. With few
exceptions, participation in computer acience was unralated to these Pplans.
Participants were more likely than non-psrticipsnts, however, to indicate
that they planned to study architecture and engineering. Moreover, as would
be expected, par‘icipants were three times os likely as non-participants to

plan to study computer and informstion science.

10y
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TABLE 38: PERCENTAGES OF STUDENTS WHO EXPECTED TO OBTAIN SPECIF IED KINDS AND LEVELS
OF EDUCAT ION, BY COMPUTER SCIENCE QOURSE-TAKING PATTERN: 198)-82

Compuier Sclence Course-Teki ng Pattern

Educetional

Expactation Particlpant Non-participant
Lass than Righ Schoo! Gradustion o2 6

High School Gradustion 6.5 19.9

Yocationai, Trade or
Susiness School
After High School-

Less Than 2 Years 4,2 8.9
Twe or More Years 8.1 12.8
College - Less than 2 Yaars .9 3.0
Coliege =~ 2 cr More Yesrs 6.0 15.4

Colisge Completion - 4 or 5 Year
Degree 35.% 21.5

Mester's Degree or Equivalent 15.9 10.3

Ph.D.,, M.D., or Other Advanced

Protessional Degree 10,7 7.6
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YABLE 39: PERCENTAGES OF STUDENTS WHO EXPECTED TO HOLD SPECIFIED JOBS OR
OCCUPAT IUNS WMEN 30 YEARS OLD, 8Y COMPUTER SCIENCE COURSE-TAKING
PATTERN: 1981-1982

Computer Sclence Course-Teking = ttern

QOccupation Particlipant Non-participant
Clerical 7.0 8.9
Croftmman 2.9 7.9
Farmer, Form Manage™ 1.0 2.1
NOREm ok or 1.9 2.7
Laborer o3 1.7
Manager, Administravor 9.1 7.8
Militery 1.9 2.3
operative N 5.6
Professional « NO Advanced Degree 351.0 26.4
Professional « Advenced Degres 12,8 9.5
Proprietor or Owner 3.1 4.3
Protect lve Service 1.0 r i
$sles 1,5 1.9
Schad | Teacher 2.9 3.5
Service () 4.4
Yechnical 21.0 9.7
Not Working .3 o7

REST COPY AVAILABLE
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TABLE 40: PERCENTAGES OF OOLLEGE-SOUND STUDENTS WHO PLANNED TO ENROLL IN SPEC IF IED
. FIELDS OF STUDY, BY COMPUTER SCIENCE OOURSE-TAKING PATTERN: 1981-82

Camputer Sclence Couru-hklgi Pattern

Flaid of Study

Particlpant Non-participant

Agriculture 1.5 2.5
Architecture and Englneering 13.3 10.1
Art and Music 2.2 7.1
Blological and Physlcal

Sclences 4.5 3.3
Busirness 24.0 20.8
Communications 1.5 3.6
Computer and infomation

Sclences 19.2 6.3
Sducatlion 3.3 4.1
English and Foreign Languages 2.0 2.4
Ethnic and Inter~

disclpl inary Studles .2 .l
Mes!th Qccupstions 2.3 5.4
Health S lences 4.7 5.2
Home Econamics .9 2,2
Mathematics 1.0 ‘ .7
Phlioscphy and Relliglon .l .4 ¢
Pre-Professional 6.0 5.8
Psychology and Soclal Sclierces 4.5 5,5
Yocstionsl/Technics!l Studies 5.3 7.3
Ot her 3.3 7.0

-84~
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CHAPTER 8
CHARACTERISTICS OF GENERAL EDUCATION STUDENTS

The findings of the snalyaes performed to determine the charscteristics of
general education studenta are reported in this chapter. Aa discussed in
Chapter 2, the analyses of general educetion students relied upon the de-
finitions of student program participstion established by the students
themaelves. Naticnwide, sbout 35 percent of secondary school students de-
fined ihoir high school progrem in this way. For compsrison purposes. the
characieristics of studenta participsting in all other types of progranms
wvere aggregated and analyzed. Tablea 41 through 49 preseant the results of
these anslysea.

8.1 Socio-demographic Attributes

A larger percentage of nales (38.4 percent) than of females (32 percent) had
perticipated in & general education progran (see Table 41). General educa-
tion students were slso more likely to come from & lower socio-economic
background than were students in other programs. High SES studenta were the
lssst likely to have participated ir a general education progran and were
underrepresented in thig progranm vrelative to their representsatiocn in the

totsl siudent population.

There wss no difference in the percentage of white and black students who
hed participated in a general education program. Moreover, sach wasa repre-
sented within this type of progrem about egual to their representaetion in
the atudent population. While the parcentage of Hispanic/other students
arong the populstion of genersl education students equslled their represent-
ation in the total student populastion, s larger percentage of these students
had participated in this type of program then had either white or black

students.

As the findings in Table 42 sugyest, general education participation was
related to the type of school attended. Public school students (36.7 per-
cent) were more likely then Cetholic school students (22.2 percent) or other
privete achool ltud.ntav(21.2 percant) to have participsted in a general
educetion program.
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TABLE &1: PENCENTAGES OF STUDENTS WMO TOOK A GENERAL EOUCATION PROGRAM, BY SEX, SOCI10-ECONONIC STATUS, AND

RACE/ETNICITY: 1981-82

Cenere!
Education ) Sex Sec fo-ecompmic Statws Race/Ethmicity
Stwdents Mele Female Low Middle HKigh White  Black  Kispanic/Oteer
Cenere! Education ».4 2.0 9.2 5.7 27.6 3.5 3.4 »,7
Stedents 5.0 (5.6 (29.5) (50.6) (19.9) (72.3, 0.1 (16.5)
A1l Other Studests 6.6 68.0 54.9 .3 72.4 5.5 65.6 6.3
(46.4) (583.6) (22,7) (e0.2) (2.1) 76.3)  (11,8) {14.2)

8 The figures 1 parentheses represent the percentage of students within each sr:um e possessed the

designated charscteristic,
46.6 percent wery fomale,

For exsmple, among gemeral education stedents,

.
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TABLE 42: PERCENTIGES OF STUDENTS WHO TOOK A GENERAL EDUCATION PROGRAM, BY SCHOOL
TYPE: [9RI-82

Schoo! Type
Publ ic Cathollc Other Prlnh__
Gerara}! Educetion
§$t wients 36.7 2.4 21.2
Al | Other Students 63.3 77.8 768.8
BEST COPY AVAILAGLI
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Genoral education students did more pocrly on the standard measures of
student performance--grade saverage and cognitive teat scores--than did stu-
dents in cthir high school programs (see Tables 43 and 44). Only 19 percent
of the general education students earned a B average or higher as compered
with about 34 percert of the other atudents. Conversely, 5% percent of the
general education astudents had s C average or lower, as compared with 38

percent of the other atudents.

Studants in a general education program were less than half as likely as
othaer atudents to neve received scorea thet Placed in the higheat cognitive
teat Juartile (15.8 percent versus 36.5 Percent, respectively), In con-
trest, about one-fourth of ‘he general education studenta had scoread in the
lowest quartile while less than cne-fifth of the studenta in other progranms
had similar scores on tests designed to measure verbal, mathematica, ard

vocabulary sbiiities.

General education students differed from other students with respect to
their participation in many extra-curricular activities (see Table 45). For
exanple, they were less likely to have paerticipated in varsity athletica,
honorary clubs, production of the school newapaper/yearbook, achool subject-
matter clubs, and student government. They were elsoc less likely to have
been involved {n youth community organizetions, service clubs, and community
service activities. Thus, their lower participation rates in these acti-
vitiss resemble those sssociated with general or limited/non-participsnts in

mathesnatica and science.

8.3 Postsecondary Plans and Aspirations
When students were asked about the activity that would take the largest
shere of their tise the year after high uchool grasduation, gsneral education
students indiceted more often than other students that they would work
full-time (39.3 percent: veraua 27.7 percent) (see Table 465). These two
categorier of students alsoc differaead with respect to .xp.ét.d attendance at
a 4-year college or university; generasl education students were leas likely
to indicate that their ahort-term plans included sttending a 4-year college
or university.
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TABLE 43: PERCENTAGES OF STUDENTS IN A GENERAL EDUCATION PROGRAM WiTH OVERALL
GRADE AVERAGES AT SPECIFIED LEVELS: 198182

Goneral Al
Overal | Grade Education Other
Aver sge Students Students
A o2 o3
A~ 4.9 13.0
8 4.1 21.0
8~ 25.8 27.3
C 32.8 24.8
C- 19.% 1.7
D 2.8 1.9
o- 0.0 0.0
F 0.0 0.0
BEST COPY AVAILABLE
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TABLE 44: PERCENTAGES OF STUDENTS IN A GENERAL EDUCATION PROGRAM
WHOSE COMFOSITE VOCABLLARY, VERBAL, AND MATHEMATICS TEST
SCORES FELL INTO THE LOWEST, SECOND, THIRD, AND HiGHEST
QUARTILES: 1981-82

Geners| Al
Test Score Education Other
Quartiie Students Student:
Lowest Quarriie 24.7 18.0
Second Quartile 30.6 20,5
Third Quartlle 29.0 25.0
Highest Quartiie 15.8 36.5
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TASLE 45: PERCENTAGES OF STUDENTS IN A GENTRAL EDUCATION PROGRAM WHO HAD PARTICIPATED IN
SPECIFIED EXTRA-CURRIOK. AR ACTIVITIES: 1981-82

I3

Gorw- sl Al
Extra~Curricul ar Educntion Other
Activity Students Students
Varsl.y Athistics 5i.l 36.6
Other Athietic Teams 39.8 41.2
Chewr lgading, Pep Club 12,7 14,4
Debsting ot Drams 1.4 13.8
Sand or Orchestrs 3.2 4.9
Chorvs or Nerce 19.9 9.9
HNobby Clubs 0.4 8.6
Monorary Clwds 8.4 20.4
Schoo! Newspaper/ 1earbook 13.9 20,1
$choo! Subject-Matter Ciubs 171 22.8
$tudent Cowc i I/ Gover rment 17,9 19.1
vocstiona! Education Ciubs 2.5 24,4
Youth Community Organizstions 13,4 18.4
Church Activities/Youth Groups 33.1 38.5
Juntor Achievement 5 4 5.8
Ser vice Clubs/Community Service
Activities 12.2 17.6
Sororities/Fraternities 2.8 2.9

BEST COPY AVAILABLE
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TABLE 46: PCRCENTAGES OF STUDENTS IN A GENERAL EDUCATION PROGRAM WHO EXPECTED
TO ENGAGE 1M SPECIFIED ACTIVITIES FOR TE FIRST YEAR AFTER
GRADUATION: 1981 -82

Activity That Wili Take The General Al
Largest Share of Time The Education Other
Yoar After High School Students Students
Working full=time 39.8 27.7

Mprentice or on=the=-jobd
training 2.5 i.9

Reguier uilitary service
(or service ac. temy) 5.4 3.5

. Full=tire homemaker 2.0 1.1

Taking courses tull-time
or part=time at:

A trade or business school 7.1 5.7
A Junlor or community
coliege:
Academic courses 9.4 9.8
Technic. | courses 4.6 4.4

A d~yoar coliege or
university 21,9 41.9

Norklng pert=time, Dut not
attending achool 3.2 1.7

Other (trawe|, take 8 breck,
no plans) 4.] 2.2
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A large percantage of atudenta in all types of high school progranms axpected
that college would play sone role in their future education plans (zee Table
47). However, & lower percentage o the general education students expected
to complete college Or to attain an advanced degree. On thNe othar hand,
general education studerts were more likely than other students tc expect to
attend a vocational, trade, or business achool for sone period of time.
General education students were also more likely than other students to
expect high szhcol to be the culm.nation of their formal education (25.6

percent veraus 14,1 percent).

The findings in Table 48 indicate that the job/cccupational expectations of
general education students were, for the most part, very similar to thoae of
other students. The largeat differences were with respect to professional
occupationa. A analler percentage of genaral education studenta (29.6 per-
cent) than other students (40.8 percent) expected to hold a rrofesaional

occupation by age 30.

In general, the planned fields of study of college bound general education
atudants were similar to thuae of other students (see Table 49). Buainess
was the most popular fi10ld for esach of these groups. Nevertheless, several
interesting differences were found. General asducation students were Jass

likaely tlan other students to plan to atudy architecture and engineering or
to engage in pre-prof.nsionnl atudisa. A larger parcentage of the genaeral

education atudentsa expresssd plans to pursue art and music.
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TABLE 47: PERCENTAGES G~ “TUDENTS IN A GENERAL EDUCATION PROGRAM WHO EXPECTED TO
OBTAIN SPECIFIED KINDS AND LEVELS OF EDUCAT ION: 1981-82

Geoneral Al
Zducational Education Other
Expectation Students Students
Less than High Schoo! Gradustion .7 5
Hlgh Sehoo! Graduation 2.6 id.1
VYocational, Trade or
Business School
After High School-
Less Than 2 vYears 9.8 7.4
Tvo or Nore Years 5.6 i0.5
Coliege ~ Less than 2 Yeaers 3.9 2.6
Colisge = 2 or More Years 15.% 5.5
College Compietion - 4 or 5 Year
Degree 18.5 26.0
Master's Degree or Equivalent 6.3 5.5
H’.D.‘ ".Dn. or Other lem.d
Professional Decree 4.4 10.0

BEST COPY AVAILABLE %
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YABLE 48: PERCENTAGES OF STVBENTS IN A CENEPAL EDUCATION PROGRAN WNO EXPECTED TO HOLD SPECIFIED
JOBS OR OCCUPATIONS WHMEN 30 YEARS OLD: 1981 -1982

Geners) AN

Educotion Other
Occupaticn Students Students
Clerica) 6.9 9.6
Craftomen .5 é.1
former, Farm Mgneger 2.3 1.0
Nomcwad ¢r 7 2.0
Labesrer 2.6 .9
Menager, Administrator 1.9 8.0
Mil1tary 2.9 1.0
Operetive 4.1 2.7
Prefussional - Ko Advenced Oeqree N0 8.6
Professions! - Adveaced Degree 5.6 12.2
Pregrietor or Cumer 5.4 4.2
Pretective Service 2.7 1.5
Sales 2.4 1.6
Scheol Teacher 3.6 3.3
Service 5. 3.8
Technical 10.4 11.6
Net Norking .9 .5

BEST COPY AVAILABLE
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TABLE 49: PERCENTAGES OF QOLLEGE-BOUND STUDENTS iN A GENERAL EDUCATION PROGRAM WHO
PLANNED TO ENROLL IN SPECIFIED FIELDS OF STUOY: 198!-82

Garera! Ail

‘ Education Otie
Field of Study Students Students
Agriculture 3.1 2.1
Architecture snd Engineering 8.5 1.7
Art and Music 8.8 5.1
Biocloglical and Physical

Sciences 2,2 4,2
Susiness 20,6 21.8
Communications 2,7 3.6
Computer and [nformstion

Sclences 9 8.3
Education S.1 3.5
English and Foreign Languages 2,3 2.4
Ethnic and Inter-

disciplinary Studies ol o2
Heaith Occupations 5.9 4,5
Neasith Sclences 4.0 5.7
Nome Economics 4.5 f.7
Mathematics o7 .8
Ph!ioscphy end Rellglon ol -
Pre=frofessions] 2.9 7.3
Psychology and Soclal Sclences 2.5 3.3
Yocational/Technical Studies 8.6 6.3
O her 8.7 5.%

BESTCOPY AvaiLagy ;
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TEQHNICAL APFENDIX

A. SOURCES OF THE DATA

Dete for the analysis of course-teking patterns in mathematics, sclencs,
vocatlonai education, cumputer sclence, ant general education ceme fran the
sophamore cohort of the Hign School snd Beyond (HS&B) Study sponsored by
NCES. Seversl camponents of the HS&B First Fol low-up Survey provided the
dats used In the analysis. The 1982 HS&B t+ranscripts collection provided
data which were used to define course-taking patterns. The data on the
characteristics of secondary school students came from the responses to the
school snd student questionnalres administered during the HS&B Base Yesr and
First Foliow=-up surveys.

All of the HS&E samples were designed tc provide natlionel estimates. The
sample designs of these surveys are described in the following socﬂons.‘

A.1 Hlgh School and Beyond Semple Designs /\——
A.1.1 Base Year Survey Sample Design

Base year data for the HS&B study were collected In 1980. A highly
stratified, fwo-stage probsbiiity sample was used to select over 38,000 high

1/ More detalled Information on the sample designs of the KS&B surveys &8s
well as Informstion on their data coiiection procedures and other survey

features Is provided In:
C. Jones, S. Knight, M. Butz, |. Crawford, and B. Sfophol:son, High
Chicago, Il1inols: National Opinlon Research .&nfor, 1883,

B. Stephenson, and R.

o Natlional m'rer or Education Statls-
tics (NCES 83-214), 1985.

c. Jones, M. Frankel, R. Toursngesu, H. McWillfams, F. O'Brien, HIgGb

1. Onlcago,
I1iinols: National Opinlon Research Osnter, 1983,

A-1
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school students (over 28,000 senlors and over 30,000 sophamores) from over
1,000 pubilc and private secondary schools. Over 1,000 schools were sele. -
ted during the first stage of the design with a prodabliilty proportional to
the estimated enrol iment In thelr 10th and 12+h graﬂos.z During the second
stage of sampiing, 36 senlors and 36 sophamores were selected In each
schocl, except In those schcols with fewer than 36 senlcors or 36 sophomores.
In the letter schools, all el Igibie students we-« drawn In the sample. This
report utilizes cnly date from the sophomore cohort members.

A1.2 First Follow=up Survey Sample Deslign

The HS&8 First Follow=up Survey sample design retalned the essentieai
features of the 1980 Base Year design, That is, It was a multi-stage,
stratifled, probabliity sample with schools selectad during the first stage
of sampling, and students oelected during stage two, Llisted below are the
Important features of the 1982 First Fol low-up sample design:

® All schools selected as part of the Base Year Survey ware con~
tacted for participation In the First Follow=Up Survey uniess They
had no 1980 sophomores, had closed, or had rorged with other
schools in the base yesr sample,

® 1980 sophomores st!!! enrolled In their 1980 schools were rets!ned
vith certainty, resulting In Gpproxinately 30,000 1980 sophamores
being Included In the saxple.

® 1980 sophomorrs cohort students who vere no ionger attending thelr
base year schools (l.3., dropouts, early graduates, and those who
had transferred ss Individuals 10 a new school) were sulsamp|ed,

2. Thls seiectlon criterion was not used urlformly scross al! strata In the
sample design, In certaln sample strata (e.9., schools with large
minority enroliments), study requirements resul$ed !n an oversmmpl Ing of
schools, For more Information on the Bese Yesr Survey sample design,
see M. Franke!, L, Luane, D. Buonanno, snd R. Tourangeau,

Beport, Chicago, I11inols: Natlonal Opinlon Research Qenter, 1981.



A.1.3 Trenscripts Survey Semple Dasign

The sample for the HSLB Transcripts Survey wes sslected fram among the 1980
sophamores who were ellgible for +he First Follow-up Survey. Prior to
selecting the sample, 1980 sophomores were stratifled sccording t0 a number
of student and school~level charscteristics. The sirata were partitioned
Into one of fwo major groups with different student selection probabiiitles:
one contained policy-relevant subgroups (e.g., students from private
schools, base year nonrespondents, high achlevemen. blacks, and high
achlevement Hispanics), and the other contalned all of the ramaining
sophamore subgroupings (e.g., other blacks, other Hispsnics, end alli other
students),

All stucents In the policy-relevant subgroups wers selected with c.irtalnty,
resulting In 12,987 students being Included In the survey sample, An
additional 5,440 sophomores were se’ected from the remalning subgroups, with
a selection probabllity equsl to approxisstely .32. A total of 18,427
sembers of the 198C sophcmore coiiort were selected for participstion in the
HS&B Transcripts Survey.

Ninety-one percent of the schools responded to the request for student
transcripts. Schools provided 15,941 (88 percent) of the 18,152 franscripts
requested (excluding the non-sampled co-twinsj.

The case weights for the transcripts dats were adjusted to take Into sccount
differential rates of response for a niumber of school types and student
statuses. The sverage nonresponse adjusiment factor wer 1,15,

B. ESTIMATION PROCEDURES

The goals of the analyslis wers 40 ldentify: (1) mathemstics, sclence,
vocational education, computer sclence, and general education course~taking
patterns In U,S. secondary schools, and (2) the characteristics of students
that are related to petterns of participation In these subject sreas.

3/ For more Information on this adjustment see
' pp. 12-17.
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Since these goals were directed toward understanding course-taking patterns
of U.S. secondary school students, estimates were expanded to represent ajl
or some portlon of the natlonal population of students, The procedures used
to produce the estimstes found in the study tables are described below.

B.1 Bmmﬂmmuadmmﬂ

The 1982 HS&B fram.cr!p? Survey was the source of dxta used to estimate the
nunber and percentage of students exhibiting varlous course-taking patterns,
As described In Chapter 2, course~taking patterns In nrathematics, sclence,
vocat!onal education, and computer sclence, were operationally defined,
totally or In part, by the number of credits a student earned In cectaln
courses. $ Only credits earned In courses where a student recelved a passing
grade werws tabulated to ostabl Ish these paﬁerns.’

In addition to the credits earned In a course, vocational educstion course-
teling patterns were based on e number of vocational education Instruc-
tional programs In which Ccredits were earned. When calculating each of
thess, courses that were falled and/or that did not result In credlts belng
earned (e.g., courses audited) were deieted,

course-taking patterns |n the subject aress were expanded to represent the
population of secondary school students, However, the estimates apply only
to the estimsted 3,260,382 1980 sophamores who were enrolled In school In
the Spring of 1982, or had gradiated early. The estimates do not apply to
those 1980 sophomores who dropped out of sct.ool prior to the Spring of 1982,

4/ Since the credit systems of schools vary conslderably, course credits in
the HS&B Transcript Survey data file were standardized using the proce~
dures of the Natlonal Longltudinal Survey of Labor Force Behavior, The
standardized credits (SCC) In the data flle are defined by:

$SC = CC/SC0
Where CC = Oourse credit earned by the student
SCO = Number of credits offered for completion of a one-ysear
course In a particuler school.

3L !t It was not possible to determine the number of credlts assoclated
with 8 particular course, thet course was not Included Ir the analysis,
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Dropouts were excludec from the anslysis because of the problems they create
for the Interpretation of the course=-taking patterns. With dropouts removed
from consicderation, all patterns are representative of the cour se-taking
pehavior of those students rho had completed high school or wvho had been
encolied In high school for four years. That Is, a stvdent's placement
within a pattern Is not contingent upon the nunber of ysars he or she has
attended school, but on the course-taking rehivior exhibited whiie &
student.

C. STANDARD ERRORS

Esch 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 dlfferent samples would vary. Standard errors for the
estimated totals and percentages measure the precision of these estimates,
l.e., the varliation of all the estimates around the theoretical, complete~
coverage values, The standard errors, together with the sample estimates,
may be used to define conf ldence’ Intervals, 1.e., ranges that would Inciude
the comparable complete-coversge value for @ specified percentage of all
possible samples. For exampie, the complete-coverage value would be In-
cluded In the range from two standerd errors above to two standard arors
below the estimate fer sbout 95 percent of all possible samples.

No standuird er: s were reported for the estimates presented In the tebles
in Chapters 5 through 8. Methods for spproximating the standard errors of
the ustimated totals and percentages presented In the tables are described
below.

All of the estimates of the number and percentage of student course-taking
pstterns and other student characteristics were based on sample datas. The
standerd error (SE) of a percentage (p) estimated from & simp.@ random
sample (SRS) of n students from the total population of secondary school
studerits (N) Is approximately:

SE¢py ~ pEFTY(1 = n/K) (p) (100=-p)/n



DEFT Is & correction factor used to compensate for the offect of the sample
design. Since the students |n the 1982 Hsss study were selected using a
disproportionate strat!fled sample deslign, simple random sampl Ing formu-
las will underestimate the variance and standard errors of simple statls-
tics such as percentages. For the student-based estimates reported In the
tables, the DEFT correction factor Is 2.0.6

The standard error of the estimated nunber of students wlth varying charac-
teristics Is computed by multlplylng the standard error of the estimated
proportion (SEP/IGO) by the number of students In the population of U.S.
secondary school students or by the number of students In a speciflic sub-
class of students (e.g., high SES students).

Since dlfferent tables In the report are besed on different subsamples of
students, It Is laportant that the appropriate sample (n) and population (N)
sizes be used In calculating these approximations of the standard efrors.

Estimates reported In Tables 1 through 49 were based on the responses of
those students participating In the transcript survey who were stil| otten-
ding thelr original base year schoo! (or who had graduated early). The
total and subclass sampie sizes (n) on which these ostimates were based are
reparted In Table A.1. Th|s table also contalns the veighted N for each
subclass,

8/ Exact standard errors calcuisted by the method of Balanced Repected
Repilcation are avaliable through NCES.
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Table A.1: Umwelghted and Weighted Numbers of Students, for ;ho Major Subclasses
Used In the Student Course-Taking Patterns Tables

0 N

Total Studants 13,948 3,260,382
Mathematlcs Course-taking Patterns

Concentrators 1,573 280,383

4-Year College Bound 5,400 1,194,149

Gerera! Mathematlics Students 6,371 1,632,021

LIm{ted Particlpants or Non-participants 602 151,924
Sclence Course-taking Patterns

Concentrators 1,488 303,543

4-Year College Bound 4,148 905,59

Generai Sclence Studants 6,312 1,538,554

J LImlted Particlpants or Non-participants 2,005 513,255

Vvocational Education Course-taking Patterns

Concentrators 2,99 806,605

LImIted Concentraturs 3,234 829,477

Samplers 6,893 1,476,712

Non-particlpants 823 146,188
Computer Sclence Course-taking Patterns

Particlpants 1,825 408,012

Non-particlpants 12,121 2,848,296
General Education

Generol Educat!on Studunts 4,412 1,092,308

All Qther Students 9,063 2,016,786

a/ In some cases, these numbers do not match those on which the table estimates

were based because of missing data. Consequently, approximations of the
standard errors assoc!ated with the recorded estimates calculated using these

numbers may be siightly blased. Exact standard errors of all estimates are
avaliable from NCES.
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Table A.1: Unweighted and Nelghted Numbers of Students, for the MaJor Subclasses
Used In Yhe Student Course-Taking Patterns Tables" (Continued)

o N

Sex

Male 6,914 1,607,686

Female 7,032 1,649,728
Socio-econamic Status

Low 3,803 778,428

Middle 6,135 1,538,307

High 3,484 781,641
Race/Ethnicity

White 8,365 2,365,595

Black 1,945 369,017

Hispanlc/Othor 3,636 525,073
School Type

PudlIc 10,762 2,920,301

Catholle 2,360 222,341

Other Private 842 113,989

Al In scome cases, these numbers do not match those on which the table estimates

vere based becauss of missing date. Consequently, approximstions of the
standerd errors assoclated with the recorded ostimates calculated using these
numbers may be siightly blased. Exact standard errors of all estimates are

avallasble from NCES.,
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D. Sub c Secon

Course Codes lsed tg Define Course-Taking Patterns

The sudbject areas =-- mathematics, sclence, vocational educatlion, and
computer sclence -=- vere subdivided for purposes of ldentifying student
course-taking patterns. The secondary school courses which constituted
these subdlvisions were grouped according to the codes for the Classitice-
t1on of Secondary School Courses (CSSC). The CSSC was originlally developed
tor use In coding transcripts of studenis participating Ir the Netlonal
Center for Education Stat!stics' longltudinal High School and Beyond study.
This natlonwlde !nventory of high school courses ldentifles each course with
a six=dlgli+ numerical code. Each subject area and Its subdivisions are
|1sted. The approprliate CSSC codes and their titles folliow,®

MATHEMAT ICS
Col lege Preparatory (For Glfted-Talented Students)

27.0417 Linear Algebra
27.0419 Caiculus
27.0477 Calculus, Advanced Pl acement

Col lege Preparatory (For Mathematics Concentrators)

'27.0400 Pure Methemetics, Other
Z7.0412 Analytic Geometry

27.0413 Trigoncmetry and Sol 1d Geanetry
Z7.0414 Algebra and Trigoncmet: y
27.0415 Algebra snd Analytic Geametry
27.0416 Analysls, Introductory
27.0418 Calculus and Analytic Geametry
27.0423 Mathematics 3, Unlifled
27.0424 Mathematics, Independent Study
27.0500 Ststistics, Other

27.0511  Statistics

27,0521 Probablllty

27,0531 Prcbabl!ity and Statistics

Col lege Preparatory (For 4-Year College Bound)

27.0404 Algebra 1

27.0405 Algebra 2

27.0406 Geomeiry, Plane
27.0407 Geametry, Solld
27.0408 Geametry

27.0410  Algebra 3

27.041%  Trlgonametry

77.0421 Methematics 1, Unlfled
77.0422 Mathematics 2, Unifled

*cach course Is ldentifled with a sIx-diglt numerical code. When all the

colr ses encompassed under a CSSC Instructional program are used,
foLr-diglt code associeted with that program Is |isted.
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Gener el

27.0108

27.0107
27,0402
27.0403
27.0409

Yocatlional

Basic

01.015%
07.017%
07.0172
07.0221
17 .0651
27.0110
27.0114
32.0108

27.0100
27.0105
27.0108
27.0114

Optlional

SCIENCE

11.0121
11.0122
27.0109
a7.0112
27,0113
27.0200
21.0300
27.9900

Mathématics 1, General
&{:aﬂcs 2, General
Algebra 1, Part 1
Algebra 1, Part 2

Gecmetry, Informal

Agricultural Methematics
Business Msthamatics 1|
Business Mathematics 2
Financlial Mathemat!cs
Nurse's Mathematics

M thematics, Vocatlonal
Technical Mathemat!cs
Methematics for Employment

Msthematics, Cther General
Mathematics, Basic

Sclence Mathematics
Consumer Mathematics

Computer Mathematics 1
Computer Mathematics 2
Methematics In the Arts
Methematics Rev!iew
Mathematics Tutoring
Actuarial Sclences, Other
Applied Mathematics, Other
Methematics, Other

Generasl Lite Sclences

26,0121
26.0131
26,0151
25.0751

Blolegy, Basic
Blology, General
Fleld Blology
Physlology, Human

Advanced Life Sclences

26.0141
2.0142
26,0161
2%.0171
%.0181
2%.0100

Blology, College Preparatory
Blology, Advanced

Genetics

Blopsychology

Blology Sem!Inar

Biology, Other General
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26,0711 Zool ogy

26,0721  Zoology, Vertebrate
26.0751  Zoology, Invertebrate
26,0741  Animal Behavior

26.0752 Physlology, Advanced
2%.0761 Pathology

26,0700 Zoology, Other

26.02 Blochemistry and Blophysics
26.03 Botany

26 .04 Ceil and Molecul ar Blology
26.05 Mlcrctlology

26 .06 Miscellaneous Speclal ized Areas, Life Sciences
26.99 Life Sclences, Other

General Physical Sclences

4G.01 Physical Sclences, General
40.0551 Consumer Chemistry
40.0611 Esrth Sclence

Advanced Physlcal Sciences

40.02 Astronomy

40,03 Astrophysics

40,04 Atmospheric Sclence and Metecorology
40,0511 Chemlstry, Introductory

40,0521 Chemlistry 1

40,0522 Chemistry 2

40,0531 Organlic Chemistry

40.0541 Physical Chemistry

40,051 Chemlistry, Independent Study
40.0500 Chemistry, Other

40.0621 Earth Sclence, College Preparatory
40,0631 Geology

40.0641  Mineral ogy

40.0600 Geological Sclences, Other

40.07 Miscel | anacus Physical Sclences
40,08 Physics

40.09 Planetary Sclence

40,59 Physical Sclences, Other

VOCATIONAL EDUCATION
Agriculture

01.01 Agricultural Business and Management

01.02 Agricultural Mechanics

01.03 Agricultural Productien (plus 01.0681)

01.04 Agricultural Products snd Processing

01.03 Agricultural Services and Supplles

01.06 Horticulture (A1l except 01.0681) (plus 02,0421 -
02.0423)

01.07 internstional Agricul ture

01.99 Agribusiness and Agriculture Production, Other

02.01 Agricultural Sclences, General

02,02 Animal Sclences

02.03 Food Sclences
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Agricul ture (Cont'd)

02.04
02.05
03.01
03.02
03.03
05.04
03.05
03.06
03,99

06.01
06.02
06.04
06.05
06.06
06,09
06.11
06.12
m."
06.15
06.16
06.18
06.19
06.99
07.01

07.02

07.03
07.04

07.05
07.06

07.07
07.99
Merketing

06.07
06.08
06.14
06,17
oe.a‘
08.02
08.03
08.04
08.05
08.06
08.07

Plant Sclences (All except 02.0421 - 02.04253)
Soll Sclences

Renevabie Natural Resources, General
Conservation and Regulation

Fishing and Fisherles

Forestry Production and Processing

Forestry and Related Sclences

Wildl1fe Management

Renevable Natural Resources, Other

Business and Menagement, General

Accounting

Business Administration and Msnagement

Business Econamics

Numan Resources Deve|opment

international Business Management

Lebor Industrial Relat!ons

Management information Systems

Management Sclence

Organizationa! Behavior

Personne! Managesent

Smail Business Management and Ownership

Taxat!on

Business and Msnagement, Other

Accounting, Bookkeeping, and Related Progr ams
(All except 07.0161 and 07.0162)

Banking and Related Financlal Progr ams

(plus 06.03)

Business Data Processing and Rel ated Prograns
Office Supervision snd Mensgement

(All except 07.0411 and 07.0412)

Personnel and Training Programs

Secretarial and Rel ated Programs (plus 07.0411
and 07.0412)

Typing, General Offlce, and Related Programs
(plus 07.0161 and 07.0162)

Business and Offlce, Other

institutional Management
‘nsurance and Risk Management

Marketing Msnagement and Research

Real Estate

Apparel and Accessorles Market: ng
Business and Personal Services Msrketing
Entrepreneurship

Financlai Services Mesrketing

Floristry, Farm and Garden Suppl les Market!ng
Food Merketing

General Market!ng
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Marketing (Cont'd)

08.08
08.C9
08.10
08.11
08.12
08.99
09.02

Heal th

17.01
17.02

17.03
17.04
17.05

17.06
17.07
17.08
17.99

Industrlal Arts
21,01

47.0651
48.0511
48,0711

Yechnologles

10.01
11.01
11.03
11.04
11.05
11.99
15,0400

15.0500
15.06

15.0700
15.0800
15.0900

Home and Off Ice Products Marketing
Hospltallty and Recrestion Marketing
Insurance Marketing

Transportation and Travel Marketing
Vehicles and Petroleum Marketing
Marketing and Disé¢ribution, Other
Adve-tising

Dental Services

Diagnostic and Treatment Services (All except
17.0211}

Medicsl Lsboratory Technologles

Mental Heal th/Muman Services

Misce!laneous Allled Health Services (All except
17.0561)

Nurse-Rel ated Services (All except 17.0611)

Ophthaimic Services

Rehab!! itation Services

Allled Heal th, Other

Industrial Arts (All except 21.01i0, 21 0111, 21,0112,
21,0114, 21,0116 - 21,0118, 21.0120 - 21.0124)
Consumer Auto

Metal !

woodworking 1

Communication Technologies (All except 10.01i1 - 10.0132}
Camputer and informstion Sclences, General

Data Processing

Information Sclences and Systems

Systems Analysls

Camputer and Informetion Sciences, Other
Electromechanical Instrumentation and Malntenance
Technologles, Other

EnvIronmental Control Technologles, Other
Industrial Production Technologies (All except
15,0611 and 16,0631}

Qual ity Control and Safety Technologles, Other
Mechanlca! and Related Technologles, Other
Mining and Petfroleum Technologlies, Other

Trade and Industry

06.20
12.01
12.04
12.99
43.0§
45.02

Trade and Industrial Supervision and Management
Drycleaning snd Laundering Services

Personsl Sarvices

OConsumer, Personal, and M| scel | ansous Services, Other
Oriminal Justice

Flre Protection
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43.99
45.01
46.02
46.03

45.04
£6.05
46.95
47.01

47 .02
47.03
47 .04
47 .06

47.99
48.01
48.02

48.03

48.04
48.05

48.06
48.07
48.99
49.01
49.02
49.03
49.99
21.0110
21,0111
21.0112
32.0104
32.0105
32.0106
32.0107

Trade and Industry (Cont'd)

Protective Services, Other

Brickmasonry, Stonemasonry, and Tlie Setting
Carpentry

Electrical and Power Transmission Installation

(plus 47.0521)

Miscel laneous Construction Trades (All except 45.0441)
Plumbing, Plpefitting, and Steamfitting

Consyruction Trades, Other

Electricel and Electronics Equlpment Repalr (pius
15.05, 21.0114, 21,0116 - 21.0118, 21.0120)

Heating, Alr Conditioning, and Refrigeration Mechanlcs
(plus 15.0511)

Industrial Equipment Melntenance and Repsir (Al| except
47.0321) (Plus 15.0911 and 15.0921)

Miscel laneous Mechanlics and Repair (Plus 15.0411 and
15.0441)

Vehicie and Moblle Equl pment Mechanics and Repalr (All
except 47.0651) (Plus 47.0321, 47.0511 - 47,0514)

Mschenics and Repalrers, Other

Drafting (Plus 15,0211)

Graphic and Printing Communications (plus 10.0131 and
10.0132)

Leathervorking and Uphol stering (Al except 48.0311 and
48.0312)

Precislon Food Production

Precision Metal Wark (All eccept 48.0511) (plus 15,0611,
15.0711, 21.0121 - 21.0124)

Precislon Work, Assorted Msterlals (plus 15.0631)
Woodworking (Al except 48.0711)

Precision Production, Other

Alr Transportstion

Vehicle and Equipment Operation

Water Transportation

Transpartation and Mater!al Moving, Other

Trade and Industry Cooperative

Industrisl Cooperative Work Experlence

Industrial Cooperative Work Experience, Advanced

Work Experience

Work Experlence, Advanced

Cooperative Educstion 1

Cooperative Education 2

Home Econamlcs

20.0113
20,0114
20,0115
20.0116
20.0118

20.0122
m.o‘zj
20,0124
20,0125
20.0133

hame Ecunc-lcs 1§

Howe Economics 2

Home Econamics 3

Home Econamlics 4

Comprehensive Consumer and Hanamak!ng Hone Economics,
Independent Study

Chiid Devel opment 1

Chiid Development 2

Child Development 3

Chilld Development 4

Clothing 1
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20.0134
20,0135
20.0136
20.0137
20.0141
20.0142
12.9900
20.0151
20.0152
20.0161
20.0162
20.0117
17.0219
20,0171
20.0172
20.0173
20.0134
35.0111
35.0121
35.0100
37.0111
37.0121
37.0131
37.0100
20.0185
20.0184
20.0185
20.0186
20.0187
m.o’”
19.0500
20.0191
20.0192
19.0400
45.0441
19.06
04.0511
04.0500
20.0100

20.0211
20,0221
42.0711
20.0231
20.0241
20.0251
20.0153
35.0111
20.0321
12.0100
12,0111
20,0311
20.0312

Consumer snd Home Econamics (Cont'd)

Clothing 2
Clothing 3
Clothing 4
Talloring
Consumer Education |
Consumer Education 2

Consuner, Personal, and Mlscellaneous Services, Other

Home Econamics Occupstions 1, Explaoratory
Home Econamlics Occupations 2, Exploratory
Famlly Heal th 1

Famlly Health 2

Adul ts Roles and Functions

First Ald

Family Relations

Marrisge Soclety and Change

Parenthood

Home Econamics Leadership

interpersonal Reiationships

Bullding Human Relationships
interpersonsl Skills, Othor

Personal Development Technliques

Coping with Persons!l Problems

Sel ¥ Perception

Personal Awareness, Other

Foods 1

Foods 2

Foods 3

Foods 4

International Foods

Nutrition

Food Sclences and Human Nutrition, Other
Nome Managament 1

Home Management 2

Fam1ly/Consumer Resource Management, Other
Home Malntenance and Repalr

Human Environment and Housing

interior Design

interice Design, Other

Consumer and Home Econaml!cs

Occupational Hame Econamics

Child Care Services

Child Care Alde

Child Psychol ogy

Child Core Management

Fcster Care and Family Care

Teacher Alde

Hame Cconamics Laboratory Assistant
Student Ass!stant

Clothing Maintenance Alde ,
Dry Cleaning and Laundering Cervices, Other
Dry Cleaning

Clothing Occupations 1

Clothing Occupations 2
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Occupational NHame Econamlics (Cont'd)

20,0513 Ciothing Occupations 3

20,0331 Commercis! Garment and Appare! Construct!on

20,0391 Clovhing Production Manajement

20,0341 Custamer Apparel Construction

20.0351 Customer Talior.ng end Alteration

20.0361 wedding and Specialty Consul ting

20.0371 Fashion and Fadric Coordination

20,0381 Text!les Testing

20.0300 Ciothing, Apparel, and Text!ies, Msnagement, Production,
and Services, Other

20.0411 Fcod Service Tralning 1

20.0412 Food Service Training 2

20.0421 Food Service Cooperative Tralning

20.0431 Baking

20.0441 Chef

20,0451 Dletetic Alde

20.0451 Catering

20.0471 Food Testing

20.0481 School Food Serv!ice

20.0511 Housing and Interlor Design 1

20.0512 MNousing and Interior Design 2

20.0513 Interlor Design Occupations

20,0521 Florsl Design

20.0341 Home Furnishings Alce

20.0551 Custom Drapery and Window Treatment Deslgn

20.0561 Custom Silipcovering and Upholstering

20,0571 Hame=-Service Ass!sting

20,0611 Custodlial Services

20,0621 Exscutive Housekeep!ng

20.0631 Homemaker's Alcde

20.0661 Theraspeut!ic Recreation Alde

20,0651 Consumer Alde

20,0641 Companlion to the Aged

COMPUTER SCIENCE
Conputer Sclence Languages and Programming

11.0111 Camputer Appreclation

11,9900 Computer snd Information Sclences, Other
11.0121 Camputer Mathematics 1

11,0211 Camputer Precgramming 1

11.0100 Camputer and Information Sclences, Other General
11.0241 BASIC Introduction ‘
11.0122 Computer Mathematics 2

11.0212 Computer Programming 2

11,0131 Camputer Appilcations

11,0132 Computer Applications, Independent Study
11,0141 Computer Sclence, A.P.

11.0221 FORTRAN

11,0251 PASCAL

11.0200 Computer Programming, Other

11,0257 oL
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Business Date Processing Appl ications

11.0311
07.0311
07.0321
07.0331
11.0312
11,0313
07.0322
07.0332

Deta Processing 1

Computers In Business

Busl.ess Deta Processing 1
Business Computer Programmic.g !
Deta Processing 2

Dstas Frocessing Advanced
Business Dets Processing 2
BusIness Computer Programming 2
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