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of basic skills instruction in our nation's schools. 1In 1978, a new

.research has shown a close association of basic skills (including verbal

I. BACKGROUND, PURPOSE AND SCOPE

Background. Recently there has been much concern for improvement

Title IT was added to the Elementary and Secondary Education Act of 1965,
to promoie establishment of programs of basic skills improvehent so that

"all children are able to master the basic skills of reading, mathematics

o

and effective communication both written and oral'" (Sections 201, 221).

In.1979, the National Commission for Employment Policy, in its fifth

&

annual report, wrote:

Many youth, especially the youngest and those from economicaily-
disadvantaged or minority backgrounds, are not ready for the
labor market and cahnot compete successfully with adults or
other youth for available jobs. . . . An individual who has
not mastered the three Rs and life coping skills is shut out °
of a large and growing share of the jobs offered in a modern,
technologically-sophisticated and paper-oriented society. As
unskilled laborer jobs continue to decline as a share of total
job opportunities, even entry-level jobs will become more dif-
ficult to find for people who cannot at least read. - Advance-
ment beyond the entry level will be less likely for such people.
(pp. 96-97) .

In the same year the Task Force on Education and Employment of the
Nati;nal Academy of Education (1979) stressed that an all-out éfforp is
needed in Federal programs related to education, work, and service to stim-
ulate more action in ”developing.basic skills" (p. 21). 4

Given_such concern it is not surprising that basic skills attainment
has been receiving substantial attention as a goal of yocational education.
Barlow (1971, p. 3Q) for exampfe, pointed out the special problems that
students "'who cannot read or write wellj who have failed to achieve occupa-

tionally acceptable communication skills including mathematics achievement'

pose to vocational education programs. Bottoms (1979, p. 8) observed that

°
"
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and mathematical skills) with employability skills. Thurow (1979) argued
that l.teracy skills ar; one of the primary criteria used by emplovers in
making employment and promotion decisions. As a result, he argues that
literacy shoﬁld be the ngmber one goal of vocational education today. His
view is that in a competitive job mafket with graduates from other curricula,
the vocational education curriculum gradu;tés will have to persuade emplbyers
that '"trey have literacy staﬁdards that are as high, i. not higher, than the

students who come from the standard educational paths' (p. 327).

¢

Around the same time, the U.S. Department of Education's Office o

of Vécational and Adult Eéucation (formerly the Bureau of Occupational and
Adult Education) noted that "Basic educational skills are essential to all
persons, and vocational education must complement basic skill remedial pro-
grams if persons are to succeed in vécational education programs . . .
[A]cademic and vocational programs should complement ;nd further one another

in producing persons who are prepared to function responsibly in‘é working

world" (Federal Register, June 13, 1979, p. 33961, cited in Corman, 1980, p.4).

stpite the recent interest in basic skills instruction in vocationél
educ;tion, it is worth noting that céncern for basic skills attainment as a
goal for vocational education has a long history in America. Colonial legis-
lation emphasized dual respongibilities for the master: the training in an
occupation for useful employmen;wand the teaching of a fundamental literacy

. 2 .

(Lannie, 19715. The importance of literacy skills for employment emerged as
a specific concern regarding vocational education in the 1960s. One onthe

needs of vocational education programs addressed by the Panel of Consultants

(1963, p. 221) was improvement in the basic skills of vocational education

»

ol
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- students. While previous to 1963, Federal funds were restricted to instruc-
tion in vocational courses, the 1963 Act expanded the' definition of voca- .

tional education to include "instruction related to the occuipation for which

’

- . the student is being trained or necessary for him to benefit from such train- -

s

ing" (Section 8). The Eduéatioh Amendments of 1968 authorized the provision

of "remedial or related academit" instruction.as part of federally-funded
3

vocational education. :

<

Purpose. In an earlier study (Woods & Haney, 1981), we reported

on outcdmes associated with participation in vocdtional education at both

the secondary and postsecondary levels. Because the main goal of voca-

- tional education since its inception has been to prepare participants for -

gainful employment, we focused especially on a variety of indicatdrs of

gainful employment. In this report, we-turn to focus on the relationship |

X

between vocational education and what is loosely calle? basic skills at-
tainment. In particul;r we seek to compare the basic sk£113 attainments )
of secondary vocational students with those of secondary.general program
students.* * However, before focusing oﬁ this general question, in Chapter

II we first review evidence Learing on the skill requirementsfof occupa- .
tions_&nto which secondary vocational graduates’ might. enter. ~THen°in

Chapters III and IV, we ex;mine the daéa sets in order to compare gasic

skills attainment of secondary .vocational with thbsé of seqqndary general P
'students. Having &one so, we turn in Chapter 'V to provide a summary éf’
our previous research on employment outcomes associated with participation
in secondary vocational progr;ms, and td consider selected evidence on the

relationship between basic skills attainment at the secondary level, and

subsequent employment outcomes. Chapter VI provides a general summary
) ¢

-

of the entire report. .

-

* For the explanation of why we think it more apprOprfate to compare
secondary vocational students with secondary general students, rather.
than with academic or college preparatory program students, see Woods &

[]{jk:‘ « Haney, 1981. ) ' )

2 - , .

)
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Scope. Before launching into the substapce of these issues, three

key aspects of this report should be explained.

-

First, this study focuses exclusively on vocational education at

the secondary .level. Vocational education programs. and students at the

postsecondafy level are not considered here for several reasons. One is  —

'a

that the vasttmajorlty of vocational educatlon students in the natign are

W

enrolled at the secéndary rather than the postsecondary level. Aecordlng

"

to the latest available data, approximately two-thirds of the 20 million

enrollments-in vocational education in 1978 were at the secondary level

(NCES, 1980 p 561).* A second reason is that basic skills attainment is
4

typically C0n51dered to be a goal of elementary and secondary levels of

our nation's educational system. In the past, it has commonly been assumed

“»

that students who graduate from high school haVé mastered basic skills. “In

recent _years 1ncreas1ng concern has been expressed over whether all students
e
graduatlng from h1gh school have in fact mastered basic skills of readlng,

- . ;

writing, and mathematics. Such concern was one of the motivating forces
. A

behind the minimum competency testing movement in the late 1970s, dnd thus,
. . g ] .
even though basic skills instruction is.surely a more widely recognized

responsibility of -elementary and secondary education, examining the basic

-

skills attainments of postsecondary vocational education would be of interest.

However, our third reason for focusing on the secondary level is that there

is simply no available evidence on the issue of-basic skills attainments of
s

B

-

postsecondary vocatlonal students that we know of. Indeed, as we pointed

out in our earlier report, there is relatively little ev1dence avallable
\

on outcomes of postsecondary vocational education in general. .

* It should be noted that the data cited refer to enrollments in vocational
education programs overall. If attentiom is restricted to occupationally
specific vocational education programs, in 1978-79 we find, that 3.0 million
were enrolled in grades 11-12, 1.9 million at the postsecondary level,
and another 2.8 million in adult vocational education programs of ‘an
occupationaily, spec1f1c nature - (NCES, 1980; p. 582).

')

1

¢ “ 2,
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. Second, in this report we use the term basic skills to refer to

the traditional 3R's of schooling, namely reading, writing and arithmetic

»

Al - - » N » - e . ~ L3
or mathematics. As indicated in some of the passages quoted above, ''basic
g skills" are sometimes conceived of more broadly, for example, to include ’

oral communication, and so-called life-coping skills. .Without gainéaying

the importance of skills beyond reading, writing and mathematics, we focus
& .
on these three broad types of skills for two reasons. First, these are the

.
>

three types of skills which typically are considered to be the basic

. '... skills of échboling.B For example, of the 31 states which iﬁstitutegx .

minimum competency testiiig programs in the 1970s, 307 set out competencies

o in reading and‘mathematics,~2f included competency in writing, but less -

n
s

. .
than 20 included’competencies,in other skill areas .(Gorth, et al., 1979,

. - t
.

summarized in Haney eg‘al.,’1980).

o

Third, even ‘though in Chapter II of this report .we focus only

-2

N '
. S

on the skills of reading, writing and math, we should point out‘that * + " ',
. ° [N «

.

Tal the measures available with which to assess such skills are nevertheless

limited in a number of important respects. In Chapter IIT, we will'dis-,

cuss the measures available in national longitudinal -data sets, upon

. . . . . ¥y " . . . . s
which we relied in conducting reanalyses concerning basic. skills acquisi- =~
a . . . ;

tion. But before we do so, let us turn in Chapter II to review what 1is

*

known about the'skill requirements of occupations. Chapter IV provides
: . . ) . . Ky,
an overall summary and conclusions.

-

-2
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II. BASIC SKILL REQUIREMENTS OF OCCUPATIONS 7 . - .

- -

. . o §
What skilds are needed for jobe? This question-is of obvious

. importance to vocational education in general, for in order to prepare .

. Y
~ » ¥

individuals for gainful employment above unskilled levels, vocational

educatlon must seek to impart the skills that are requ1red for JObS.

’ N e

More spec1f1ca11y relevant to the purpose«of this report, we would like
N - j\
to know what kinds of skills are requ1red for the sort of occupatlons for

v s
o - N ',

which vocatlonal education programs aim at prepar1ng students to enter.

.

The problem with such an inquiry is that secondary vocat10na1 educat1on

%

programs.aim at preparing students” for a wide range of occupations.

Vocational education program offerings are traditionally described in -

2 . - . : <

3

.terms of nine occupational areds:

Agriculture
Distributive .
Health ' ; -
~ Consumer and homemaklng
R Occupational home economics . .
Industrial arts
Office occupations
*Technlcai . v . 4
Trade and industrial

!

» v
o

Yet the NCES publication The Condition '0f Vocational Education (1980) lists
1 » . . - . v

nearly 100 occupationally specific instructional programs in which §econdary,

* [ N « <

. .
'vocational education students were enrolled in 1978-79.
ES . N 13 ¢ ‘ M
.Another problem in ascertaining the basic skill requirements of occu:
pations for wHich vocational education seeks to prepare students is that
= 3

Widelf varied approaches naﬁe been used iq‘the past to identify basic skills

? -
*

* and to assess them. As mentioned above, for the:purposes of this paper we

[
are restr1ct1ng the def1n1t10n of ba51c SklllS mainly Io those of reading,,

writing and math. Yet even for tnese three%v1de1y acknowledged "basic skills,"

3
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a wide variety of methods have been. used to assess what skill levels are *

. -

o
required for different occupatiohs.
. x “ b ~ ~
Despite these problems, we shall briefly reV1ew prev1ous research
on the question of what skills are requ1red for different kinds of «occu- ,
. ) . s
pations Our review is divided intd two parts. First we rev1ew, the Bureau
Q -
of LabO“S'Supplement to the Dictionary of Occupational Titles This supple-
| B
,Juent proviges estimates of physical demands, working conditions and training

requ1rements for each of more than 10 000 occupational titles listed in the

'y

Dictionarz and is probably the most widely used source of 1nformation on

%

the skill requiremeﬁts of jobs.. Second we review a variety of smaller scale

Lr >
~

research studies on .the skill and literary requirements of jobs since‘around

v

1970. It should be noted that this rev1ew is not aq altogether comprehensive

*e
» s

review of literature bearing on these topics. ‘Available time and resources

7.

. did not allow us to Teview as much of the literature bearing ‘on the questions

.
~ [y

addressed in this chapter @s ideally would have been desireablé.“ . ,
. N 1 *
- Supplements to the Dictionary of Occupational Titles. S s,
In 1977, the Bureau of Labor published the fourthaedition of’ the Qig} o

tionary of Occupational Tit]es. The two volumes of this Dictionar) describe

~
’

nearly 22,000 occupations -Each is coded using a six-digit %&assification

.
A

(e.g: 201.368) system to indiqate the kind and-level of work performed. The

/first digit indicates one of nine broad occupational categories.  The next two
digits refer to more specific oceupational categories and the fourth, fifth and

sixth digits indicate functional occupational relatiohships with data, people

and things. This classification schéme has been widely used in analyzing
Q . A\ H

5] F
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.. the structure of the American labor market but is in and of itself not ) .

directly useful for analyzing the skill requirements of occupations.

-]

For such an analysis, we must turn to the 1966 Supplement, Selected ‘ L

Characteristics of OcéhpatiénsLjPhysical Demands, Werking Conditions,: Train-
4 . . -
ing Time). This document provides estimates of  physical “emands, working
_conditions and education and training :equirements for each of appxoximétely

- 14,000 oezhﬁational titles listed in volume II of the 1965 edition of the Dic-

. tidhary. As Fine\(1968} points_out, anyone using these data on 'leducation and , "

training requirements" should be aware of the distinction between three alter- s

B by

. native definitions of the term "educational and training requirements"

o 5 .
Functional or Performance Requirements: These are the _require-
ments determined by objective job analysis as necessary and
sufficient to achieve average performance in' the specific tasks

performed in’relation to the things, the data, or the people

involved in those tasks. For example, they do nog include the

requirements for promotion to another jéb. The estimated re- ., - 5
quirements for tHe apprentice carpenter are for ‘the man per-

, formlng apprentlce duties; they are not the duties of the ]
. journeyman. This approach.was used-in arriving at the educa- | l

- tional and training’ requiréments in the present supplement to
. . the DOT. - L el . i

N . oy

, Employer or Hiring Requirements. These requirements reflect con-
. -~ ditions:in the labor market and may »r may not be related to the
. functional requirements’ described above. Thus,, for example, in
a loose Iabor market such as éxisted during the Depression, the
educational requirements for a salesg.rl often was "some gollege"
.or even, in some 1nstances, “college graduation.”" Today, in many

-

. factories, the requiremcht for an ordlnary assembly or fabricat-
ing job,is "hlgh school graduation," 1&rg91y because this amount

+  of education is-poss€ssed by a great many workers ‘who are available
in the labor market. It is.not necessarily related to thé pérfor-
mance requ1rements of the job tasks. Indeed, tasks for which high
school graduatLon may now be required are in many instances being
performed by workers with much less educatlcn and tralnlno*who
were hired in an earlier period. . Sl

) ‘ Educational Attainment: The median educational attainment of
@ workers obtaired from a sample census frequently is presénted.-in :
tables for various occupational groups. This attainment is then , "

. interpreted as peing the same as ''requirements''--an interpretation .

which is, or course, incorrect and which can be ex.remely confusing. !

’ , . ¢ . ) ‘ - (Fine, "1968, pp. 365-5) .

.~
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s .
“




-9-

o

As Fine implicitly suggests the distinction between these alterna-
‘ . tivé definitions of education and training requirements can be very impor-’
tant. Just because individuals ‘engaged in certain occupations at a particular )
point in timé possess certain skills ér levels of education does not neces- .
\ sarily mean that SEFh skills or educatizk\are functionally required for the
‘ jobs they hold. Distributions of skills and-e§ucation, qQuite apart from
fun%}ional requirements may be affected by hiring requirements, the laws of
supply éhd demand, and a variety of other factors.

How then did the Department of Labor go about estimating the func- -

.-
tional skill requirements of occupations? Briefly it was as follows. First

it

skill requirements were separated into two broad categories: general. educa- N

tional devélopment (GED), and specific vocational preparatidn (SVP). Since

-

we are concerned here with basic skills rather than specific vocational

skills, we will describe only the former and not the latter.

»

The GED requirements of occupations were considered in terms of

¥

three types of skill$, namely: reasoning, mathematics, and language. Skill

requirements in each of these three areas were estimated by trained raters

using task statements of the occupational definitions provided in the Dic-

——

tionary of Occupational Titles. Using a scale from 1 to 5 or 6,raters

>

Z N )
were asked to assess what reasoning, mathematics and/or language levels

* are implicit in workers' ability to carry out the tasks defining each occupa-
tion. Every occupation was rated for each skill by two raters, with diserep-

ancies in ratings resolved by a.third rater. The rating procedure was vali-

-

.

dated in a study of around 250 jobs in the clock and watch industry. In the

+

3 4 ~

- LG
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validation study, job analysts in the field made independeﬂt estimates

of skill requirements, and these were compared with the ratings made simply

on the basis of job task definitions. According to Fine (1968) the re- ;

sulting Spearman correlations for the GED skills averaged 0.84. . 1
Such GED ratings prepared in conJunctlon with both the third (1965)

and fourth (1977) editions of the Dictionary of 0ccupat10na1 T1t1es are the

source of information 8¢ skill requirements of jobs most widely used by
economists and other researchers (e.g. Rumberger, 1979, 1981; Scoville, 1969;t
Eckaus, 1964). Rumberger (1979) for example, from his analysis oé the distri-
bution of jobs in the United States and the skill requirements of jobs has
suggested that '"the general skill requirements of jobs have changed li;tle
over the past decade and a half -- a period of rapid growth and technological
develobmen%“ (pp. 17-18).* Comparing this finding with the markedly in-
creased levels of eaucational attainment of young Americane over the same
period, Rumberger, like several others, has recently expressed concern over
the problem of overeducation, which he defines as the condition in which
"workers possessing more education, and hence more skills, than their jobs
require are overeducated" (Rﬁmberger, 1981, p._S); What should be peinted

out about such a definition is that it defines the problem stfictly in terms
of estlnated functional skill requirements of occupatlons From other points
of view, for example education ror 01t12ensh1p or for self fulfillment, the
“problem'. of overeducation may be not a problem at all. Nevertheless, for

present purposes of analyzing the relationship between basic skills and voca-

tional education, Rumberger's analysis based on DOT data, clearly suggests

* It should be nated however, that as Rumberger points out this finding may
result partlally from "revisions in the estimates of sk111 requirements .
contained in the 4th edition of DOT" (p.17). »
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that when it comes to getting jobs, the major constraint for vocational
education graduates may not be whether they possess functionally required
i basic or general educational skills, but instead how their skills compare
! - with those of other potential workers. This is, of course, precisely the
l point made by Thurow (1979), cited in the introduction, namely that in a
' competitive job market, with more workers availgble than jobs for them,

the key issue is how the ll.teracy standards of vocational graduates compare
! - -.with those of other curriculum programs. . y

Other Reséarch on Skill Requirements of Jobs

Though the DOT has been quite widely used in analyses of skill re-

quirements of occupations, it also has been criticized in terms of its

utility for such purposes. Sticht (1975), for example,has suggested that

[}

the DOT ratings provide "onl& “he.coarsest differentiation' of literacy
requirements of jobs (p.90) and that‘in any case the procedures for deter-
mining skill requireﬁents using the DOT ratings were not objective. In
light of such criticisms, in this section, we review a variety of research

sirce 1970 on the basic skills requirements of occupations. Our review

-

+  draws heav11y on a previous review of relevant literature by Corman (1980)

but incorporates some literature not available at the time of this previous

review. ¥ .

Since around 1970, Sticht and his }olleagues at the Human Resources

Research Organization have conducted a variety of inquiries into the lit-

.

eracy requirements of jobs. 1In an initial study, Sticht et al, (1972) in- .

- vestlgated the relationship between scores on standardl ed readlng tests

and indicators of job performance. Estimates of the readibility (indicating

-
“

the difficulty of prose in terms of characteristics such as vocabulary and

ERIC ' o

P e
- ‘
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sentence length) were performed on written materials used in jobs such as

that of repairman and cook. They concluded that the difficulty of written

material exceeded the test performanc% of low-aptitude men by as much as

eight grade levels. Sticht (1975) and colleagues also developed a Job

keading'%ask Test for the U. S. Army as a means of estimating the general

reading level requirement to do military jogs. They used this instrument .
N and data on new recruits to estimate reading levels required for personnel

in different jobs. In a subsequent study, Sticht (1978) reported on a

reading task analysis for individuals holding a variety of Navy jobs. He

concluded that a majority of job-related reading tasks entail more innate

'cognitive demands than ones susceptible to improvement through typical '

reading training and instruction. Nevertheless Qticht concluded that reading

~

ability was stronély related =o performance if the jobs spudied. v -

In another study, the Canada Employment and Immigration Commission
(1977) investigated the so-called generic skills required in some 70 occu-
pations. %he term "'generic skills" was used to refer to ones ''which are
actively used in work performance [and] which are transferable from one job

or occupation to another and which are needed for promotion to supervisory

status" (p.1). The skills so defined és generic were:

Communications (reading, writing, listening and speaking) -
Mathematics (arithmetic, geometric figures, intermediate ‘
a mathematics)

Science (physics, biology, chemistry, general) .,
Reasoning (estimating, sort/classify, obtain job-related
information, work: tests)

3

To estimate skills required in each of these areas, both workers .

and supervisors in different occupations were surveyed.* It was reported

* The Commission report does not make it clear exactly what questions were
v posed in the survey, but apparently respondents were asked to rate skill
needs in terms of whether skill needs were required by ''nil, few, many
or most/all workers" in each occupation.

Lo

ERIC
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that "the coefficient of correlation between workers and supervisors' data

exceeded 0.95" (p. 3). Such a strong association between workers'and super-

visors' ratings seems to us almost too high to believe. However, it is un- O
’ clear what to make of the torrelation because the exact basis on which it was

calculated is not explaihed. Nevertheless, the Commission report goes on to

report the various ski;l needs for each of ten occupational areas: indicating* .

for example that reading, writing, listening, conversing and arithmetic skills

are needed in most/all clerical occupations.

More recently Mikulecky and Diehl (1979, 1980, and Mikulecky, 1980)
conducted a study of the literacy demands encountered in a range of occupa-

tions. A survey was carried out in a range of businesses and industries in .

< - -

and around Bloomington, Indiana: In the selected workplaces, individuals
were randomly selected within océupational categorie$S so as to obtain a sample

roughly comparable to the distribution of workers in the U.S. across nine

e

broad occupational categories (the ones represented by the first digit in the

DOT occupational code). Altogether 107 workers were included in the survey.

Each subject was“interviewed at his or her workplace in order to determine

&
-

scope of literacy démands, depth of literacy demands, amount of time spent .
per day on the job reading, plus a variety of other job and personal character-
jstics. Also analyses were made of the difficulty pf materials read on the

job using the FORCAST readibility formula. The following findings were noted:
- »
, Almost all [i.e. nearly 99%] subjects report some reading c
and/or writing tasks as part of their jobs . . . . ,
Subjects report an average of 113 minutes a day spent job-
reading. - *
, Literary tasks done on jobs tend to be highly repetitive and
an integrated part of other job tasks. . . .
. Reading tasks tend to be.viewed as “importamt, but not vital"
. N ~ to completion of job tasks . .:. -
Reading tasks tend tc be of a reading-to-do type signi-
ficantly more often than a reading-to-learn or
- . reading-to-assess type . . . .

LRIC 17
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Writing tasks on the job tend to also be brief in nature,
most often involving filling out prepared forms or

completing short memos or papers . . . .

[T]he difficulty of job [reading] materials tends to not
vary significantly améng occupational levels .

(Mikulecky and Diehl, 1979, pp. 59-63)

The latter finding, it was suggested may’be an artifact of fﬁe read-
ability formula employed. Also it was noted that "reading at work and reading
in school settingsomay~be quite diffefgnt in terms of egtralinguistic cues
available, cognitive ?emands and uses qf information gained" (p. 62) and that
measures of literacy demands are highl* predictive of occupational success

levels'" (p. 62, emphasis added): In addition to such overall results, Mikulecky

" and Diehl present more detailed data on the indices of scope and depth of

literacy demands,rreading difficulty of job materials, amount of time reading
on the job per day and a variety of nstrategies used to job literacy situa-

tions," bv respondents' income levels, job status and occupational categories

-

in appendix tables.

Mo;e recently, Mikulecky (1980) has written a wide-ranging paper on the

P
relationships betweer literacy and youth employment. He suggests, among

other things, that:

(1) Workers perform better on job reading tasks than they do
on general reading tasks. )

(2) Employers typically do not require that youths entering the
job market.have high levels of literacy, but instead generally °
seem to ask only that they "kiow enough to be trainable." An
exception to this general pattern appears to be the office/clerical
area, which surveys have shown to have ''clear-cut job literacy
testing' (p. iii). -

{3) There is little relationshig between 'school-type' learning and
li'teracy demands on the job (p. viii).

4(4) Little is known about the. relationship between job literacy and
actual job performance {(p. ix)..
At Purdue University Moe et al. (1979) conducted a study of the litéracy
(reading, writing, liéteningf speaking and mathematics) reqhireménts of
ten different occupations."Reading requirements w;re assessed by applying
readability formulae (specifically the Dale-Chall formula and the Fry

L3




1

~

readability graph) to samples of reading materials used in each occupation.

o

Recorded samples of oral language were used as the basis for assessing

speaking and listeniné requireménts. Writing samples were obtained~in order

to assess‘jdb writing demands, and mathematics demands were determings\“through
surveys of\&aterials ffbm the job sites." Though the exact procedures used

to derive skill requirements using these méthods are not described, Moe et al.

(1579) did prepare ten booklets describing the skill reddiremen;s of ten occu-

pations (such as account clerk, auto mechanic, and secretary) both on the job

&

and in training programs. Table 2.1 is a reproduction of Moe et al.'s summary

of occupational literacy requirements. » e

.

Summing Up. What can be learned from thﬁs brief, but incomplete survey,

of research on the skill requirements of jobs? First, it is worth noting that

a variety of terms have been used to describe skills apparently required in a

variety of occupations, including basic skills, generic skills and literacy

skills. However, some of these terms, most notably “literacy, have been used

in markedly different, ways by different researchers. Second, the range of

skills investigated is fairly broad, including:

»
[y

reading : )
writing

math

reasoning

speaking, and

listening skills.

Among research inquiries reviewed, reading seems ;o be the commonest
of the skills identified as requiréd for a broad range of occupations. Note,
however, that even for this skill, most commonly seen as necessary for occu-
pations, methods of inquiry vary mafkedly, ranging from ratings of what types
of reading'skills are necessary for different jobs (as in the Canadian inquiry),

to ratings on an ordinal scale of reading skill level required (as in the DOT

supplement) to analyses of the textual materials read on the job (as in the

Sticht, Moe and Mikulecky and Diehl analyses). Moreover even when common

methods of inquiry have been employed (e.g. readability analyses of textual

13
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TABLE 2.1 SUMMARY OF OCCUPATIONAL LITFRACY REQUIREMENTS
On The Job Training Program
Reading Mathematics Reading Mathematics
Account College to addition, sub- 11th grade addition, sub-
Clerk college traction, multi- to college tractioa, mul~-
graduate plication, divi- graduate tiplication,
level sion, decimals, division, frac-
. fractions, busi- tions, decimals.
ness machines algebra
Automotive 9th to basic processes, 9th to college basic processes,
Mechanic college decimals, frac- graduate level decimals, frac-
gradua:e‘_ tion's, measure- tions, measure-
level sent ) ment
Draftsman 10th grade basic processes, 9th grade to basic processes,
to college through geometry, college level through geometry;
. graduate algebra, trigonom- ot algebra, trigo-
e etry nometry

—

Electrician college to

basic processes,

10th grade to

basic processes,

college \“*:htégph geometry, college gradu- through geometry,
gruduate " algebra,trigo-  ate level elgebra, trigo-
level nometry T e aometry
Heating and 10cth grade basic processes, 11th grade :d‘°”‘“blnigrprocc:sel.
Alr condi~ to college ‘decimals, frac- college gradu- fractions;-deci-
tioning graduate tions, measure- ate level mals, measuresest.
Mechanic level ment, alpebra . - ’
Industrial 10th grade basic processes 10th grade to banic:processes,
Maintenance to college through college gradu- decimals, frac-
Mechanic graduate trigonometry ate level tions, measurasment
level '
Licensed 10th grade addition, and 12th grade to ‘addition and
Practical to college gubtraction~-- college gradu-~ subtraction
‘Nurse ’ level * more necessary ate level
to dispense
medication
" Machine 9th to basic processes, 9th grade to basic processes,
Tool college decimals, college level . ° decimals, measure-
Operator graduate measurement / ment
Secretary College to basic processes, 10th grade to basic procusses,
collége decimals, frac- college level decimals, bhusi-
graduate tions, business ness machines
. level ' machines !
Weldey few mater- ’ basic progessecs, 8th grade to, basic processes,
ials--read- fractions, deci- <college gradu- fractions, deci-
ing of single mals, measurement ate level mals, measure-
word informa- nent, algebra
< tion required N

Source: Moe et al, 1979, p. 53.

* *

y
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materials), fiﬁdings seem to have taried substantially. For example, Moe et al.
(1979) estimated that "college to college graduate' level reading skills are

requlred on the job for 1nd1v1duals holding secretarial occupatlons. Yet
"Mikulecky and Diehl (1980).found that the level of readlng skills required of

'clerical sales" personnel, as determined by readablllty analyses of job

materials, was ohly at the 11.2 grade equivalence level (p.-87), the

]
reading difficulty of job materials of '"professional, technical, and mana-
gerial' -personnel was .even 'slightly lower (i.e. 11.0).. Such apparent dis- o~

crepancies may result from several different factors; for instance, from

&

different ways of categorlzlng and sampling from different occupations, "and

from variants of seemingly similar methods of analysis (e.g. dlfferent read-
‘ [

ability formulae can lead to markedly different grade-level ratings of the

same, textual materials). But more fundamentally, we think they may-repre-

sent severe limits to the very idea of determining functional requirements
#

of jobs in -a complex labor market. Recall that Pine pointed out that the
1 .

education and training requirements may be defined in terms of "functional

or performance requirements,' "employer cr hiring requirements," and "educa-
. K N
- Lo
» - Q » - » - -
tional attainment' levels. Conceptually, these alternative definitions of

-

occupations can be distinguished. But in a complex labor market system they

clearly interact. Thus,gseveral'years ago when the U’S. Army found that

volunteer recruits could not read equipment repair manuals, the solution

13

was not simply to seek recruits with higher reading skills, but also to re-
write manuals at a level commensurate with the skills of individdals holding -

jobs as equ1pment repalrmen. In other words, the '"functional requirements"
N

of jobs can and do change in light of changing circumstarces in the labox

market?\\zpis point should really not be all that Surprlslng. After all,

classical e\OQ\\tc theory tells us that the utility.of things much more’ .

concrete than ski{ls, like physical objects (widgets are the examples com- .

’

Lt N\ . . .
monly used in economig textbooks), cannot be analytically determined in any
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.

definitive way, but instead must be determined indigggtly through their .

1y

t
value in competitive markets. This perspective should, of course,”not

1

=

>

be overstated, A variety of research indicates "that certain broad types

* .

of skills, such as reading, writing and math, whether they*be called

* “basic, generié, literacy or transferable skills, ‘are important to success “

in a wide range of jobs. However, it appears ,that determining what levels 5
- . of such-skills may be functionally required for specific jobs may be an

t
'jmpossiﬁle task because functional relationships may change in light of

alterations _.not only in the labor market, but also in the technology -

x

> 7 .
available to particular occupations. From a policy perspective too, the

issue of functiondl basic skill requirements may not be so important as

>

the other skill requirements (e.g. what Fine called hiring and educational

. . attainment requirements). In a.compétitive labor market, with fewer jobs oo
L .
- © * - . - . ‘
-available than individuals seeking iobs, the more relevant policy issue is
g @ )

how well vocational education prepares students with basic skills commen-
« surate with those of others with whom vocational education graduates must - ) i
- - ~ ) ' . N "
|
|

compete for jobs. In this light, we turn in the next section to examine

the basic skills attainment of secondary vocational students. -

’ -
. «

ERIC
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ITI. BASIC SKILLS ATTAINMENT OF SECONDARY VOCATIONAL STUDENTS .

o~

- ¢
.How does the basic skills attainment of secondary vocational students

~

compare with that of secondary general'stugints?'fThis is the'general .

L

question addressed in this section. Specif&callx,’ke—éeék td address .

- =
» . &
A . 2

this question in three forms: ' .
.. > B , Lt ?
1. Do students who select the yocational curriculum tend at
entry to the curriculum to be at the same level of pasic
skill attainment a% the students who Select the.general .
curriculum? ) ) T >, T |

.-
2

¢
2. Do students who graduate from a vocational program tend
© to be at the same level of basic skill attainment as the t
students who graddate from a general, curriculum?

Y

13

3. Do students participating in each curriculum tend fo im- . i
prove their basic skill competencies to the same extent !
over the duration of the high school program? - . ’

In order to answer these three questions, we sought data confaining .

basic skills test information on vocational and general high school students

*

for at least two time points, approximately entry to and exit-from these g
+* . & A ) .
two high school program areas, Unfortunately little high quality data of et

this sort were available. For example, *Mertens et &l (1980a,b), in their ) .

&

review of resedrch since 1968 on outcomes of vocational education, found that

’

-« -
~

it d%s impossible to conclude anything about the basic skills* attainment of ,

T - .

vocational students because of ﬁgthodologicajfproblems in the few rglevant
studies available. Nevertheless we identified two national déta.séts holding
! ;/ : ' + * * [y '
potential for kxamining the questions of interest,, namely;’ o
- - N - . *
- Project TALENT Special 1963 Retest.Sample . . .
- Intellectudl Growth and Vocational De?elopment<5tudy (called the |
Growth Study), specifically the cohort of .fifth graders in 1961 .
. who generally graduated from high school in 1969. .

Ed

No other longitudinag] data sets containing 5F1evant test data were ,

.

available for more recent years at the time of our study. .

« *




N
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. A

.. Given the vintage of the data sets reanalyzed, an obVious question '

- L]
arises about the relevance ofggata on high school expegience in. the
& ‘._ -

~ ”

1960s to educational policy in the.19805. Cleariy data which are more

1

. , than 10 years old are of only indirect relevance to current issués.. How-
. . s P s .

, evér, thereAare two reasons, other than the fact that they are the best

4 b [

. longitudinal data available pertinent to the questions to be addressed,

v Ll .
-

which make us think that these data are worthy ‘of reanalysis. -

» .

3 - . .
First, these data do permit describing the process characterizing

o

thé 1960s. One of the needs of vocational education programs identified

-

’ *~ . by the Panel of Consultants (1963),which prepared Tecommendations for the

1963 vocational legislation, was improvement;in the basic skills of voca-
. tional edlcation students. Yet empirical evidence substantiating this:
LI : . .

. need at the national-level was not provided at’ that stime.nor since then.

Further, as already noted, the Mertens et al (1980a,b) review indicates
that since the 1960s little or no emgirical evidencé has been available
)

. . . . %, . e
regarding~the basic skills attainment of votational students. \

Second, in examiping relationships of vocational education to subse-
L) L *

. quent empioyment outcomes, the best availablg\national longitudinal data ' .
set is the National Longitud}ﬁal Study of the High School Class of 1972

s (See Woods & Haney, 1981). Thus, the description of the basic skills

ot attainment of vocational students duriné the 1960s is actually not much .

% , .
older than the best available-data on the relatienship between vocational , .

v, »

\ P . - s R ’ . 5
éducation and employment outcomes. N , {
\

- N 1 . . |
In the following sections of Chapter IIl we describe the Project .

« v -

TALENT and Growth Study data sets, our reanalyses of them' and the findings

N
of these reanalyses. T, .

[AFuiTox provided by ERIC N 4
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- 3.1 Project *TALENT Retest Data and Reanalyses |,

Project TALENT was a longitudinal study of individuals who were

14

enrolled in grades %fne through twelve in 19607 The study was designed - .

-

to include a. representative sample of roughiy 5% of all such individuals
. epres ‘ p ghty )

'in"the United States. To achieve this goal, a stratified probability

.
i

sample of 1,003 public and.private high schools was selected for study.
When a ﬁigh school enrolled no ninth graders, junior high schools from

‘hhigh high schools drew their students were also sampled. Ninéty-threé

o

percent of the sampled schools agreed to“participate in the TALENT study,

and,- at least in theory, each student in these schcols was tested-and

-

answered a range of questions about their familie§<3plans for the future
and attjtudes (Jencks and Brown, 1975, p. 277; Wise et al., 1979).
In 1963, all of the twelfth graders in 118 of the 822 public high

schools originally saﬁﬁled in 1960 were tested with a portion (about half)

+

_of the original TALENT test battery. Approximately three‘faﬁrths of these
students/(N=7,678) had also been tested in 1960 when most of thé 1963 high
school seniors were in the nintﬂ grade (Wise, et al, 1979, p.21). For the
ﬁ963 fetest, p%ivate and pdfochial schools and "nonvocat ional schools in

‘the five.largest cities were excluded for "administrative reasons”  (Wise,

et al., 1979, p.21). Otherwise the retest schools were selected so as to be

~

representative of the orig nal 1960 national sample of schdols, and toward

-

that end were classified according to a taxomony which grouped schools by

>
<

region ahd type of community.** Seventeen of the 118 1963 retest samﬁ]e

. o . .
schools were - vQcational high schoois. = )

.

* Project TALENT was developed by the American Institutes for Research, with
support from the U.S. Office of Education and the National Institute of

Education. ) ! N
** Table 2.5 in Wise et al. (1979p p.20) shows the number of senior high .
" schools in the 1960 sample, the number selected for retesting, and the
number participating for each school classification.. A more complete
descriptiom of the Retest Sample along with the proceduges used in .
matching to the 1960 data is given in The High School Years: Growth in

Cogni¥tive Skills (Shaycoft, 196ﬂ).“ . \
22\) <
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Our re&nalyses of the 1963 TALENT retest sample focused on three tests

. !

which can Be copstrued as tests of basic skills,-nameiy r

13 B

* . ..

- reading comprehension - E ‘

- arithmetic reasoning
@ > » .

- arithmetic computations ' : -

A matrix sampling design was used in the 1963 test administration, with only

T . N
A

a subset of the sampled schools administered any,one test. Seven different ° .

test batteries (see Appendix C; Shaycoft, 1967) were used.” An abstract .

’
¢ '

€
reasoning test was inéluded in each battery as an anchor test, .,with eath of .

*
v o "
.

the other selected 1960 tests included in at 1east three of the seven bat-
teries. The Reading Comprehension tes ppeared 1? the batterles adwlnlstered
: ) to gﬁ schoo}s, and the Arithmetic Reasoning and Arithmetic ComputatiQn tests
appeared tegether in the batteries administeEFd to 66 schools.‘ All three of , .
these tests (reading cgmbrehensioh, arithmetic reasoni;é and anfthhetic'pom—\
. . * -
putation) were administered to 29 of these schools. ) oo

-~

Since the 1963 retest results were initially reported by Project TALENT

(Shaycoft, 1967), secondary analyses of these data have been reported in only

>

- ) one study (namely, Jencks and Brown, 1975). No public use file for the re-
:  test sample is available from the Project TALENT Data Bank For our purposes
o

£

a special work tape file with a specified subsét of varlables had to be pur-

*

chased from the TALENT Data Bank. * This retest work file contained a tbtal of
7,542 matched (longltudlnal) cases with test data fnr both lgéoﬁgnd 1963.%*

In addition to matchlng data for these two test collectlons, 1964 follow-up’
’ N ~

data as of one year out of high school were also matched‘ln,the file for any ,
3 F . . - N . ] .

# Project TALENT Data Bank is administered by the Ameriean Institutes for
Research, Palo Alto, California. Further information ou the Data Bank
is available in Wise, McLaughlin and °te91 (1979).

_ ** The"matching of the tést data for both the 1960 and 1963 test adm1q1stra— ';n *
tions was done by the Project TALENT Data Bank, In contrast, Jencks and ' )
Bran (1975) for their study had to do the matching themselves. .

N = N

»
. *
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cases who responded to this follow-up. The 1964 follow-up data appended

<o

to the file were limited to self-reported high school curriculum for reasons

.which will be explained later.

Y

Description of Variables. Before describing the way in which the 1963

i§§amp1e was used in reanalyses, it is necessary to describe
A

the variables used in the reanalyses. Specifically, we describe three sets ”

TALENT retest

of variables, namely curriculum self-report, basic skills test datz and
, . ’ \ -

o

background information.

Curriculum Self-Report is drawn primarily from the following item which

appeared in the student information blank (SIB) administered to all schools

»

in the 1960 sample (Q-91) and about one, third of the schools'in the 1963 re-

1

test sample (Q-52):

Which one of the following high School programs or curricu-

lums is most like the one that you are taking? . e
If you have not yet been assigned to a program, which do .

you expect you will take?. o

*

T A. General--a program that does not necessarily s
. prepare you either for college or for work, .but .
i.. which you take subjects required for gradua-
tion and many subjects that you like. .
I T e o B 2 y >
B. College Preparatory--a program that gives you
the training and.credits needed to work toward
a regular Bachelor's degree in college. -

C. Commercial or -Business--a program that prepares
you to work in an office; for example, as a secrg-
tary or bookkeeper.

D. Vocational--a program that prepares you to work in .

) ’ ‘ a shop or factory, or to enter a trade school, or

' become an apprentice after high school. ;

E. Agricufture

"F.7A prégram very different from the above.




-

We also used the following-(Q—é)’item which appeared in the one- .
year follow-up questigpnaire dated November, 1964; ) ' .
In high school what course of study did you take?

" General ' : .
College preparatory .
Commercial or business K
Vocational 1]

" Agriculture .

Other (please specify) ,

od .
¥ té It was necessary to use the 1964 item concerning high school program{of

study because only about one-third of the 1963 retest sample was adminis-
w’} * . -

tered the SIB containing the question regarding high séhool_curriculum

-

) program in 1963. . - .
Our general strategy for identifying high school curriculum program
was to base curriculum classirications on student self-reports at both

- ninth grade and end of high school (either the 1963 twelfth grade retest,

% + or the 1964 one-year follow-up responses). It should be noted that there

«were two significant problems in treating the curriculum self-reports for

N

. d the<1964 survey as equivalent to those in the 1963 twelfth grade survey.

)

First and most obviously the 1964 curriculum item, unlike Ebe corresponding

Aitem in the 1963 survey, did not define the curriculum response categories.

Second, examination of thé 2,509 cases for which both 1963 and 1964 curricu-
lum self-reports were available, indicated that about 23% overall gave
inconsistent résponses reéarding high‘gchool program of study. Table 3.1
shows the extent to Qﬁich the 1%64're;ponses were consistent with 1963
curriculum self-reports, for all cases in.which both items of data were

"available. As this table indicates, agreement‘ranged from a high of 88% .

for college preparatory, to a low of 36% (for vocational other than commercial,

1‘ o - ~ v
b . v




TABLE 3.1:
'y

1963 Twelfth

Consistency

3

-25-

K -

.of Curriculuﬁ Self-Réports Between TALENT 1963

Retest and 1964 Follow-up Samples

1964 Follow-up Responses

Grade Sample * Row
Responses General Col Prep Comm-Bus Vocational Agricultural Other Total
General 448 64 36 7 R 28 588
" 76.2 10.9 6.1 1.2 0.9 ° 4.8 23.4
Col Prep ' 97 1051 10 2 Y0 37 1197
' 8.1 87.8 0.8 0.2 0.0 3.1 47.7
Comm-Bus ~ - ° 90 13 377 4 , 1 37 522
T 17.2 2,5 72.2 0.8 0.2 3.1 20.8
{ocational 44 10 11 46 4 14 129
34.1 7.8. 8.5 35.7 3.1 10.9 5.1

Agricultural 14 2 0 2 18 3 39
35.9 5.1 0.0 5.1 46.2 7.7 1.6
Different Prg 18 7 4 2 0 3 34"
52.9 20.6 11.8 5.9 0.0 8.8 1.4

column 711 1147 438 63 28 122 2509

Total

N

Source: Analyses performed by The Huron Institute on retest work file.
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business or agriculture), Inconsistency may derive from both real changes
in curriculum programs oetween the early spring 1963 survey and Ligh school

graduatioﬁ, and from simple unreliability in self-reports of curriculum

2

& programs (see Woods & Haney, 1981, for a general discussion of the problem
- of unreliability in~ewrriculum self-reports). We,have no way of knowing

the extent to which these two factors may have contributed to the inconsis<

N LS

¥ .
\\\\; ‘ problems associated with inconsistencies between 1963 and 1964 curriculum

\

|

|

i

tencies. Nevertheless, two aspects of our reanalyses help to minimize |
|

|

1
self-reports. First,-most of our results focus on the general, commercial- |
g |

|

business and college preparatory curriculum categories, all of which showed

. consistencies of 70% or greater. Second, reanalyses were based, as already

noted,on cases %or which consistent responses were given at both ninth grade
and ena of high school (either 1963 retest or 1964 follow-up surveys). More
detail on this reanalysis criterion will be given later, but for the pre-

k \ sent let us note simply that it seems reasonable to assume that inconsis-

tencies between 1963 and 1964 curriculum self-reports would presumably be

1ess‘frequent for'those who gave consisteﬁt responses between 1960 and

‘ ﬂ either-of-the-later dates than for those who did not.
—— g !~ Test -data.- As.-mentioned, for the purposes of our stuay, attention'was

\ .

k\focused on three TALENT tests administered in both 1960 (to ninth graders) .

\and 1963 (to twelfth graders). Those tests, and their purposes were’ des-

1
|
1

|
\ G “‘kcribed as follows: - \
|
| ) : - ,
X Reading Comprehension. The purpose of this test is
\ ‘ to measure the ,ability to” comprehend written materials.
\ The test includes passages on a wide range of topics.

ERIC -
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Arithmetic-Reasoning, This test is designed to
measure the abildity to reason in’ the manner re-

> quired to solye arithmetic problems. Computation,
except at the simplest ley€ly-is excluded from the ’ -
test. )

Arithmetic Computation, The purpose o6f this test- .
i is to measure speed and accuracy of computation. \\\\T‘\\\\\\\\\\\\;‘
The test is limited to the four basic operatioils -

(addition, subtraction, multiplication, and divi- -
sion) and to.whole numbets,

L ]

-

The reading comprehension test contained 48 items;.érithmetic reasoning,.
16 items; and arithmetic computation, 72 items. These tééts;éeem to us to be
fairly typical multiple-choice tests of £he intended skills. The reading,
comprehension tesg.for example, is composed of reading passages of around
100-200 words, éollowed by five to eight questions about the passage. Thé
exact item content of each £est is provided in Proj?ctcTALENT test booklets
C-1 and C-2. 'Test reliabilities”reﬁérted.in Flanagan- et al. (1964) for ~
samﬁles administered the tests in 1960 are summarized in Tablé 3.2 for
' the reading comprehension and arithmetic reasoning tests. No estimated
reliaﬁilities were reported for the arithmetic computation test by Flanégan
et al. (1964) or subsequently by Shaycéft (1967). About 87% of the retest
sample were reported as being,administéred the tests during the period
Mérch 1 to April 15 for the 1960 testing (and another 11% were missi;g the’
testing data). No test date information for the 1963 retesting appeared
on the dqté file, gﬁt Project TALENT informed us that Marion Shaycoft re-

.

. calls that the retesting was conducted in a cofmparable period in 1963 (i.e.,

Background characteristics. The retest data file contained a socio-

|

|

\

|

|

.

-t principally during March and April).
economic index (P-801) computed for each student oun the basis of responses

|
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TABLE 3.2: Reported Reliabilities for Project TALENT Reading Comprehension
and Arithmetic Tests for 1960 Administration, Grades 9-12.
Boys - ’ . Girls . )
. _ Lo
Gr. 9 15 11 | 12 9 10 11 12 .
\-Readi'rlg ' . )
. Compreéhension - .
KR-212 —=3920.__ .922 .926 .925 .908 .906 .911 .914 *

, .
L) - &

Spearman—E?éwn QH”T‘“*~L~\hRHhRg ’
split-halfb .852 .853 .870  .859 833825846

Arithmetic ) :
~ Reasoning
KR-21¢ .711  .710 .738  .766 . .676 .706 .728

o

- a. Source: Table 2-5, Flanagan et al., 1964, pp. 2-14, 2-15.
Note to table states KR-21 inappropriate for reading comprehension test
because items are not experimentally independent and because the test
is slightly speeded (i.e., vecry slow readers did not finish).

s Values report?d should be considered overestimates.

b. Source: Table 2-5, Flanagan et al.? 1964, pp. 2-14, 2-15.
Note (e) to table tells how done. ) .

c. Source: Table 2-5; Flanagan et al., 1964, pp. 2-14, 2-15.

—_— \
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}Qv?ine items in the 1960 Sthdent Information Blank (namely, highest level
ofk;ducation of mother and father, father's occupation, family income, pre-
sent value of house if owned, and four houséhold item‘questions). Appendix E
of Shqycoft’(1967) summarizes the procedures use& in develoﬁing the index.

The inde&iappioximates a standard score, with a mean of 100 and a standard

‘ i deviation of 10.

1

In addition, students' responses to the items in the 1960 SIB asking

» e

for the Righest level of education of mother and father (Q219 and 218,
respectively) werg examined. Since only one third of the schools in the R

~‘;_h\‘—__h*"__"EEEEEE~33TEif~ffii~iiidminiStered the SIB in 1963, the examination was
' _ limited to responsesto-the-1960 SIB. * i

. . . T e—— c
Reanalysis sample. Four criteria were used to select—cases from

the 1963 retesg file for inclusion in the reanalysis file. First cases
included in the reanalysis had to have information on end of high school
curriculum. This datum was drawn either from the 1963 response regarding

curriculum program in the SIB or from the 1964 follow-up question. ‘It

-0

was necessary to use the 1964 curriculum item, because the SIB was admin-

B

istered to only about one-third of the retested sample. Thus if we had

-~ ° N -

. . . . w o L\
limited the grade twelve curriculum program identification only to the-

’ 1963 SIB, dbout sixty percent of the retest cases would automatically have - .

-
v

been eliminated. However, by drawing grade twelve curriculum information

from the 1964 follow-up as well as from the 1963 SIB, ;he number of cases

eligible for inclusion in reanalyses was raised from 3,349 (44.4% of the

cdses in the reanalysis file) to 6,400'(84.9%). At this stage'of reanalysis

sample. selection 1,142 cases were eliminated as not having grade twelve cur-

riculum information from either source.

13

-

Q ' d é}é}
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The second criterion fur sample selection was that cases had to
‘have matched reading comprehension or arithmetic test data for grade ] o
nine and twelye. Approximately 1,100 cases in the retest file-did not .

have such matched data for either reading comprehension or arithmetic

IS

(but did have grade twelve curriculum information) and were eliminated
- b

from the rea:alysis file. . ‘ .
The third criterion was information on race. As in our larger
study-(Wbbd; and Haney, 1981), we would have liked to conduct analyses™
separately by raqe,.at least for whites and blacks. However, in the -
Project TALENT survey individuals were asked to indicate their race '
only in the 1964 follow-up and ggi in either the original 1§60 survey
or the 1963 ;etést survey., -Thus, individual racial informétion was
available for only about 49% of the retest file cases. Therefore, we
ggzzzgzﬁzghiaﬁﬁifthe~stxa:gé employed by Jencks and Brown (1975), namély
to restrict the reanalysis sj;;;;N;;;;;;;ﬁzghgsggigTE‘fb“wh?tesaonle ‘
%his was approximated by eliminating cases which were indicated to be ‘
nonwhite (i.e., Bf:;k, American Indian, or some other nonwhite race) in
the 1964 follow-up, or who att%nded a school whose principal indicated
it td be 20% or more Black‘(Sch Q-98). About 480 cases were eliminafea
for these two reasons. Using these two criteria in &ieulof complete in-
formation on race at the indiv{duéﬁ level obviously is not ideal, but
seemed to us as it did éo Jencks§and Brown, beétter tﬁan basing ééanalyses
on a sample whose racial composition was even less well specified.

After application of these three selection criteria, we were left . -

with a sample of approximately 4,800 cases.

ERIC

Aruitoxt provided by Eic:




v -

»

The final selection criterion was to retain only those cases for )
: [4

which grade 9 curriculum self-report was the same as the grade twelve

[ - -

¢ report.- At grade 9, respondents iere asked "If y0ujhave“ho£ yet been : .

-

assigned to a [curriculum] program, which do you expect -to take?" This

fourth reanalysis sample selection criterion was used for two reasons.

Py

First as suggested already it was applied as a means of overcoming the
problem of unreliability in curriculum self-reports. Preéhmaﬁiy an

. 3 ‘\\ 3 . -. - . ’ .
individual who reports a particular curriculum at both points is more

liiely to actually be in thaf/curiiculum program than one who reports

el

- , i
it at only one point. Second, even if we were to assume away the problem

. - . ¢ . '
' of self-report umreliabi%ity, it would be %gpossible to interpret results

j for individudls who reported curriculum A at one time and B at another.
The problem is that in the TALENT data base, no. information is available
on wheén curriculum changes took place, i.e. at grade 10, 11 or 12. A

total of“2,808 for 58.5%) of the 4,803 cases remaining after application

- . 3
~

of the first three criteria met this last criterion.

N—h“‘ . * ) . .
T Description of Reanalysis Sample. Prior to adéressing the questions

b

of whether the basic skills attainment proéess appears‘tv'differqbynseg;~ﬂg__q

ohdary school curriculum programs, some description should be given of the
population represented by the reanalysis sample used to derive th; findings.

“ While the retest sample was.éesigned by Project TALENT to represent the nation's
schools, several limitationé with the representativeness of the reanalysis

! ) .
i .sample are noteworthy. In obtaining a "matched" longitudinal retest sample

Y of sgudénts, the TALENT retest ignored any individuals who had dropped out

of the sampled schools or transferred _to, another school between grade 9 and

e
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grade 12. -In addition, any student attending the same sampled school on
{ - S '°

both occasions who was absent at tﬁe time of one Oof the test administra-

4 N . .
tions was eliminated from the retest file. Due to the effects of dropout,
. transfer and absenteeism, the 1963 retest sample does not represént the
,same universe of individuals as that tested as 9th grdﬁérs in 1960.

Jencks and Brown (1975, p.280) estimated that about 15 percént of the

i\ .
students enrolled in the retest sampled schools dropped out between grades

t

* 9 and 12, about 15 pércent transferred to another school or repeated‘é
*grade, and'perhaps 8 percent were enrolled but absent on the day the

- twelfth grade was retested in 1963. They were unable to estimate the per-
cent of 12th graders enro%led in 1963 who weré absent on ghe day the ninth:
grade was test?d in 1960. While we have test data only for those with

matched’ data for the two time points, Jencks and Brown had data on all

> 9th gradéfs originally tested in 1960 in the retest sampled schools’. They

;\

concluded from an analysis of ninth graders w1th or without matched test

data in 1963 that the retest sample differed from the original universe

in the followlng\zays
Taken as a group, the absentees and transfers appear to have
been much likethe rest of the ninth-grade sample. Those who
failed to proviﬁe complete data in ninth grade and those who
"‘*“droppeduout_bQLESQB ninth and twelfth grade tended to come from
low-SES homes, to hay e'I‘w“test~scoresﬂkagg_gghhave less ambitious
ninth-grade plans than their classmates. The retéstsample-is._.__
thus more advantaged than the full pinth-grade sample. It is
also sllghtly more advantaged than a representative twelfth-grade
sample, since it excludes\those who omitted relevant items. How-
ever, the upward bias.in the means for the retest sample does not
appreciably alter either standard deviations or correlation coef~
ficients. The regr§551on resufts for the retest sample should
therefore approximate those for a\representatlve sample of seniors
enrolled in predominantly white comprehen51ve pub11c high schools

L

in 1963 . 4 \
(Jencks and Byown, 1975, pp. 280-281) -
\ v
AN
\\ .
o _ L2 T I i\ e )
(Y] 9 td © \
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While this provides some indication of how the matchéd retest sample

differs from the original universe, the next question to be answered is

Py
[ v o«

whether any of our reanalysis selection criteria further changgd the com-

position of our reanalysis sample. The two screening criteria we applied

o L4

with respect to the particular tests administered in 1963 to each retest

2

, school should not have significantly affected the representativeness of

the resulting sample, since a probability design was used in assigning
. the seven retest batteries to schools. However, the elimination of

blacks and individuals from schools with 20% or more blacks dbviously did

Ay

affect the composition of our reanalyses sample.

Cur final screening criterion was to restrict the reanalyses sample

to individuals who reported the same curriculum program in gradé 9 and 12.

- ‘ v * - .
How this screening criterion affected sample composition was not immediately

- -

obvious. Therefore, we examined the compositioh of the reanalysis sample .

before and after imposition of this criterion. Specifically comparisons’
were made separately by sex in terms of percentages reporting each of four

.curriculum programs (general, commercial or business, other vocational, and
~ A
college preparatory), average socioeconomic status, and average .test scores.

' . Results indicated that application of our fourth screening criterion led to

o x

. the following changes in sample composition - .

- for both sexes, slightly greater percentages of
“‘T‘“‘“ﬂm~~_M,_M»__‘*12§iyiduals id the college preparatory group (6-7%
Woxé}‘andﬁs%ightl¥ﬁ§méll§£kBEfSEEFages (4-5% less)

in the general curriculum group. ————

'« the female other vocational group (i,e. noncommercial)
showed changes in test scores of more than one-half
standard deviation. .

ERIC A | |
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T The first cnange seems to reflect a tendency for individuals who were

consistent.in reporting curriculum program of grade 9 and 12 to be college

£

preparatory students and for those exhibiting inéonsistgpt curriculum to
be general students. This difference in consistency of curriculum reports
may reflect both .factors already noted, namely unreliability of self-reports ) .
and actual changes @n’curriculuq programs. The second chaﬁge is explained by ) ~

the fact that there were only 28 cases in the female other vocational category
A

e

////é?ter“application of the fourth screening criterion, For this reason, we do

© not report results of reanalyses for this subgroup.

- -

t
Other than these two changes, imposition of our fourth screening cri-
terion did not change composition of sex-curriculum subgroups by as much

& >
as one-half standard deviation in terms of SES ‘index, or average reading
L4

comprehension, arithmetic reasoning or arithmetjc computdtion test scores .
. : .

. for either grade nine or twelve.

The matrix test sampling design used in?the 1963 retest resulted in two

different groups takiné the reading,and aritﬁmgtic tests, though a subset of

By

. . .. . %
students did take all three tests. Since basic skills attainment results.
will be reporibd by these two groups (i.e., c6mposed of students with matched

3

reading test scores and students with matched arithmetic test scores), back-

»

ground characteristics for the final reanalysis sample were examined for these

two groups sepaéately by sex and curriculum group. Table 3.3 ghows the numbers
{ of cases represénted in each of these groups, plus the aveﬁage SES and grade 9
1 . .

abstract reasoning (9AR) scores for each subgroup. Note that the SE§ and 9AR

scores vary only very little between the .reading and arithmetic samples, precisely

what was\expecred since the schools administered the reading and arithmetic rests

at grade 12 were selected probabilistically. We also examined the averages

ERIC
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TABLE 3.3: Project TALENT Retest Reanalysis Sample. Size, and Average SES and
Ninth Grade Abstract Reasoning Scores*

v -

’ Reading - Arithmetic .
- Test Sample Test Sample Total Sample ¢ N
N NSES° 9AR ~ N °  SES 9AR N SES 9AR °
Male-General ' 184 94.7 7.82 189 - 94.3 ‘7.95 326 94.6  7.96
Commercial 34 94.4 6.76° 27 96,3 6.93 - 45 94.6 6.98
Voc other 109 | 92.9 8.19 107 '92.2 8.04 70 92.3 7.99

b

Coll. Prep. 520 103 6 10.39 » 475 102.6 10.20 823 103.2 10.28

-
a L]

©

. I .
Female-General 92 95.3 8.04 122 94.7 7.43 189 95.2 7.64 . N

L: = ¥
- Commercial 308 96.0 8.3l 271  95.2 8.42 480 95.5  8.32

) Coll. Prep.450 104.9 . 10¢16 424 104.7 10.10 748 104.7 10.05

[

Totals v 1719 100.2 9.08- 1639 99.5 917 2808 99.9 9.23

* The female other vocational group has been deleted, as explained in the
text due to small sample size. The within sex curriculum group standard
deviations varied from 8.6 to 9.6 for SES, and from 2.2 to 3.0 for grade 9
Abstract Reasoning Test Scores. )

4 N «
A\

61
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on four other variables across the 21 subgroups listed in Table 3.3,
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3

-~

specifically . &
. . ® ’ .
- Grade 9 reading comprehension - . g
' ‘ Grade 9 arithme.ic computations . . ',
. Grade 9 arithmetic reasoning - »
F . . 4 e
Grade IZ abstract ‘reasoning.

T . [N
P
.o

As w1th SES and 9AR,on these var1ab1es we found only very small

- " . ) ? s .

d‘fferences between ‘the read1ng test, math test and total- samples for

A} - 3 -
each of thegseven sex-curriculum subgroups. Thus, it seems reasonable

to conclude that if the pattern of basic skills attainmént varies among

»
B

the curricular groups we intend to compare, differences are not very

*

likely due to the‘way in which we se}ected the vzanalysis sgmple, in
particular by seiecting cases which had matched reading or arithmetic .

test scores. 'In this regard, note ‘too thaﬁ the average SES scores for a

the reading, arithmetic and total samples wveported “in Table 3.5,,vary

by no more than about one twentieth of a standard deviation from the
N

overall grand SES average of 100 for the total 1960 TALENT sample ThlS

suggests that our reanalysis sample 1s fa1r1y typ1ca1 of the nationally

representative total TALbNT sample of 1960 ninth graders, except o0f course

- n

for our restrictions on the reanalysis sample with regard to race.

Two types of analyses were perforned on the Project

Reanalyses.

TALENT reanalysis«sample,iwhat we call cross-tabular analyses and re-

-

We w111 descrlbe each and the results of each separ-

x

gression analyses-

Also we will descrlb( results of a graph:cal analysls even though.. .

ately.

for the sake of econpmlzlng on space we will not actually present graphs

. *
of score dlstrlbutlnns. K R

. . 153

as well as, reanalysis sample file preparatlon were- per*ormed
SPSS, was usaed in all statis-

~

* All analyses,
at the Harvard Un1vers1ty Computation Center.
tical calculations, and SAS was used to prepare some graphs.
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. which the data presentéd in these three tables could be compared We °

9

Cross-tabular analyses. For these analyses, we simply calctlated

means, standard deviations and raw score differences between grade 9 and

P

° . \ NP
12 for all seven sex-curriculum subgroups for each of three tests examined.

Results are shown in Tables 3.4,"3.5 and“3.6. There are.inany ways #n

’

will discuss them in.a manner correspond1ng to the three questlons set

out at the beginning of chapter 3, concerning grade 9 comparisons, grade 12

<
-

-comparisons, and grade 9-12 changes.

.

Con51der1ng grade 9 average scores between curriculun- subgroups, we

-

see that dlfferences between general and vocational groups, compared /

-

"

separately by sex, are relatirely‘small. Across all three tests such

:

differences never come close to equaling one-half standard deviation,of

the total sample. The largest difference between general and vocational

subgroups at grade nine is between the male general subgroup and the male

-

commercial subgroup, where the difference of 3.51 in average arithmetic

1

compotation scores is equivalent to .47 standdrd oeviations in terms of
the rariance_of the total reanalysisvéample on arithmetic computatio;
scores. Ohe caveat should be noted;aith respect to the male commercial
subgroup, however. As reported in,%able 3.3, this subgroup.has a fairly:
low number of cases, speciffcally’27 for arithmetic scores and 34 for
reading compreéension scores, . .

In contrast to the similarity of grade nine test scores between gen-
eral and various vocationél sobgroups, it is worth noting'thét'the colleée

, ’ .

+

preparatory subgroup is consistently higher -- about one standard deviation

higher than general for reading comprehension and arithmetic reasoning test

scores for both sexes and around.one-half standard deviation higher than

* general on arithmetic compuLation test scores.

LI
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TABLE 3.4: -Reading -Comprehension Test Scores, Grade 9-12, By Sex-

Curriculum Subgroup*

Male General~_
Commercial
9
Other Voc

Coll. Prep.

.Female General

Commercial

*

Coll. Prep.

Grand Total

*

-

Grade 12 : Grade 12-9

R

* Project TALENT Reanalysis Samp

Table 3.3.

42

le, for sample

sizes of subgroup, see

Grade 9 ! )
Mean St.,Dev. Mean _ St.Dev. Difference
23.36 9.24 - 30.43  9.20 7.07
23,62 8.23 27.50 8.55 3.88
| _ CP
20.69 7.67 27.66 8.58 6.97 -
33.74  _ 8.80 39.52 8.16 5,73
o’ Y :
26.43 ©9.27 32.16 9,67 ‘ 5.73
25.67 8.35  _31.64  8.19 5.97
[
35.35 7.81 40.91 5.98 5.56
30.03 9.98 35.95 9.36 5.92



TABLE 3.5; Arithmetic Reasoning Test Scores, Grade 9 and 12, By Sex-
Curriculum Subgroup* .

<~ Grade © Grade 12 Grade 12-9
Mean St.Dev. Mean 5t.Dev. Difference
Male General 7.16 2.98 9.18 3,22 2.02
Commercial” 6.32 2.84 . 9.22 3.08 2.90
Other Voc 6.50 2.81" 8.32 3.55 1.82
Coll. Prep. 10.47 - 2.89  12.35 3.07 1.88
Female General - 6.89 2.69 8.39 3.47 1.50
Commercial 7.23 2.85 8.85 - 3.12 1.62
. 5, «
Coll. Prep. 9.8 . 2.98 11.53 2.96 1.67
\
~

Grand Total 8.78  3.33 10.52 3.54 1.74

* Project TALENT Reanalysis Sample, for sample sizes of subgroup, see Table 3.3

a
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TABLE 3.6; Arithmetic Computation Test Scores, Grade 9 and 12, By Sex-
Curriculum Subgroup* T

Grade 9 ' Gradék12 . Grade 12-9

Mean- St.Dev. Mean St.Dev. Difference
~ Male General 33.58 8.48 41.19  10.00 7.61
‘ Commercial 37.09 7.35 42.30 11.92 . s.2i
Other Voc 32.60 7.62 37.79 11.23 -+ 5.19
Coll., Pregf <« 38.24 7.49 © 46.25 9.82 ‘ 8.0L
Female General 36.39 7.88 42.14 10.28 5.75
Commercial  38.00 8.05 44.21  10.18 - 6.21
Coll. Prep.  41.13 8.58\ 47.54  ‘8.97 {» 6.41
Grand Total 37.93 8.45 44.65  10.27 6.72

w Project TALENT Reanalysis Sample, for sample sizes by subgroup see Table 3.3.
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At grade twelve a similar pattern holds. Average test scores between
general and vocational subgroups are fairly similar (consistently within
a half-standard deviation), but the college prep subgroups on average tend

to score one-half to one standard deviation above both general and the

various subgroups.

When we iook at average grade 9)to grade 12 differeﬁzes, a slightly
different pattern emergeé. For reading comprehension, all subgroup differ-
ences are in the range of 5.6 to 7.1 with the exception of the male-commerc.ai
subgrouﬁ, with a differencéﬁof only 3.9. quevef as previously noted this
subgroup‘coniains oply'é4.cases: Fot arithmetic reasoning, gain.scofeg are
likewise similar: 1.50 to 1.67 for the. three female subgroups, and 1.82 to
2.90 for the male subgroups -- with the male-commercial subgroup haJing only
a small number of cases ﬂn = 27). Arithmetic computation difference scores
show a slightly different pattern, with the male vocational subgroups‘showing .
a slightly lowgr increase (5.21 and 5.19 for commercial and other vocational
males respectively) than éenefhl (7.615 and college prep (8.01), males. These
differences are, however, eqpivglent to less than one-third of the stanéard
deviation of grade l2 arithmetic coﬁputation scores. Female subgroups showed

even less variation in grade 9-12.arithmetic compuration difference scores

ranging from.only 5.75 to 6.41 points.

Graphical Analyses. Prior to .conducting regreséion analyses on the
. % > .

reanalyses sample we constructed and examined graphs of the distributions:
13

of reading comprehension, arithmetic reasoning and arithmetic computations

-

of both grade 9 and grade 12, for all seven sex-curriculum subgroups. We

do not present all 42 distributions here so as to save space. but instead

-~
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simply present overall findings from our examinations of these graphs.
As expected from the cross-tabular results, test score distributions

-

for all three tests and all seveh*sex—curriculum subgroups showed a

‘shift to thejfight between grade 9 and grade 12 «- simply a reflectiond i

of the fact that scores on all three tests tend to increase notably:
between entry into and:exit from high school. From the graphs of
test scoreﬁdistributions we also:hoted that most distributions were
relatively normal in appearance. However, two exceppiqns from normall v
distributions were apparent. First, in several cases outliers were
apparent. For example, in one/twelfth grade reading comprehension

- scorefdistributidn with a mean of 30.1, and 98% of the cases scoring
between 9 and 48, two cases showed a score of only one. Second, four

distributions were markedly skewed toward the right, that is with rela-

¥ .
1

tively large numbers of cases bunched together near the higher end of )
- \ N X e
the score range. The four score distributions showing this phenomenon

were:

Grade 12 Male College Prep Reading Comprehension
_Grade 12 Female College Prep Reading Compréhension
) Grade 12 Male College Prep Arithmetic Reasoning
. ) Grade 12 Female College Prep Arithmetic Reasoning

R A LY
Another way of describing this phenomenon is to say that there was a

ceiling effect on these tests, with most grade 12 college prepistudents —,
getting most of the items on these tests correct.’ In other words, there

were not.a sufficient ﬁumber of hard items on these tests to produce a

normal distribution for some groups of twelfth graders.

-

The phenomenon of ceiling effects on grade 12 TALENT tests was pre-

viously noted and discussed by Jencks and Brown, who. observed that

r ~

«
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" results do not, for example, correct for any initial differences in the

»

i
- N Iy . i

in some cases there were negative correlations between grade nine scores
¥ t

%

and gains between grade nine and twelve:

This suggests that there may have been teiling effects on
these six tests. Yet very few twelfth graders got every
item on every test but one correct. - The ave§§ge reliability -
was, moreover, as high for twelfth grade as for ninth grade .
scores.. \ Any ceiling effects must, -then, have, been of a . . -
fairly unusual kind. Whereas 'easy" items on)these tests ) :
must have:.been such that dlmost everyone who did not know . -
them in ninth grade learned them by twelfth grade,’the '"hard"
items must have been such that even clever students were not
likely to-master them between ninth and twelfth grades. *

. (Jencks. § Brown, 1975, pp.282--83)

- -
t

It should be noted that in their analysis, Jencks and Brown did not .
differentiate. students by curriculum subgroup. Also, they employed more N

than. just the three basic skills tests we are using.*

&

Regression reanalyses. Results repgrted so far are the products of
- . ]
fairly primitive methods of analysis. Simple descriptive cross-tabulation
characteristics of the various tsex-curriculum shbgroups. Therefore, we
undertook a set of regression analyses which would help account for such
differences. Our strategy was to use data on general students to develop

1 4
¥ .
equations for predicting grade 12 scores. These equations were then

applied to data on vocational and college preparatory students to produce

. . ®
. .

- 2

* One pu-zling aspect of the relationship between ceiling effects and cor-
relatvions between grade nine scores and grade 9-12 gains relates to the.
arithmetic computation test. While Shaycroft (1967, p.5-10) reports the
grade 9 x grade 12 correlation to be even more negative for the arith-
metic computation test (-.52 and -.42 for males and females) than for *
the reading comprehension (-.26 and ~.29) and the arithmetic reasoning
(-,05 and +.08), the grade 12 arithmetic computation scores do not appear
to be nearly as skewed (i.e., not as much ceiling effect) as do the other
two tests. ‘ :

¢

e
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predic@ed grade 12 scores. We then looked ;t differences between pre-
dicted and ;ctual grade 12 ;cores.'to determine whether roational students . \
gained any more or less tkan predicted on the basis of performance of gen-
erallpfograﬁ stu&ents.

This was our general strategy in performing regression anaiyses on the
TALENT reanalysis s;mplev However, before presenting the results of fhese d
reénalysés several details should be explained. First; it should be noted
that prediction equations were constructed and applied separately for maléé .
and females. Second, in constructing prediction equations, we dropped out-
lying cases, ginpe sucﬁ outliers can strongiy influence and potentially

bias regression results. Third, three different prediction equations were

developed for each sex and type of grade 12 test score. The three types of

-

. prediction equations were intended to control for increasing amounts of

_information 4n students. Specifically, the three prediction equations con- .

trolled for:

(1) grade 9 test score; . - ) &

(2) grade 9 test scores and student SES ‘ i

(3) grade 9 test scores, SES, and a cluster of school characteristjts

(specifically percentage of school student body which is black,
school size, retention ratio, and population size of community
in which school is located).

Table 3.7 shows summary statistics for all eighteen prediction equations
employed. As these data sugggst, among those variables tried, the most im-
portant in predicting grade 12 scores were the corresponding grade 9 scores.
Also. females'grade 12 scores inyariably were predicted with greater precision -

v ) .
(i.e., higher R2) than males twelfth grade scores, and reading comprehension
: 4

[ - s q s - - 2 “ .
scores showed more predictability (i.e. higher R”) than either of the arith-

metic scores. Als® it should be noted that in all instances the number of cases

< L\ * A »
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TABLE 3.7: Summary Statistics for TALENT Prediction Equations. Developed Using Data On General Program Students*

Test Scofe Predicted

and«Prediction Variables - Males _ _Females
¢ Reading Comprehension-Gr 12 N Constant _ b (gd.9 test) R R2 N Constant b(gd.9 test) R R2 ‘
Equation 1 Grade 9 RlComp. 169 16,240 . .638 .691 477 85" 10.022 .847 - .874 .763
2 Grade 9 R.Comp. 168 : .630 .692 ,479 85 .839 874 .764
- g SES” [ . - :
3 Grade 9 R;Comp., 133 .625 .689 .474 59 - -+ . 864 .895 .801
SES andj School < : .
vars.?® ' ‘ : '
Arithmetic Reasoning-Gr 12'
. d ‘
-, Equation 1 Grade 9 Arith Reas, = 184 4.623 .668 -.5857.342 110 3.363 797 .640 .409
2 Grade 9 Arith Reas. 183 ..640 °  ,592 .350 110 .731 , -684 .467
§ SES ] . : )
3 Grade 9 Arith Reas., 115 .624 .595 .354 67 .805 .710 .505
SES, and Stch.Vars? :
Arithmetic Computations-Gr 12
" Equation 1 Grade 9 Arith Comp. 178  14.056 ©..819 - .611 .374 114 13.022 791 7. .649 421"
’ 2 Grade 9 Arith Comp. . 178, .~ 819 .611 .374 114 . .779 - - .662 .438
. & SES , , o : _ B
3 Grade 9 Arith Comp., 109 : .878 .655 .429 70 . £922 .807 .652____

SES, § Sch. Vars.9

F

* Nunbers of outlying cases deleted prior to developing the prediction equations were reading comprehension 9M,
6F; arithmetic reasoning 4M, 10F; "arithmetic computation 10M, 7F. 1In all regression equations, pretest scores
wefe statistically significant (at the 0.05 level), but in only some cases were other predictor variables signi-
ficant. Specifically, SES was significant in prediction equations 2§3 for females for arithmetic reasoning, and
community size was significant in equation 3 for females for arithmetic computations.

A School variables included: Fercentage of school student body which is black; school size; retention ratio; and popula-
)

tion size of community in which school is located.
14 - .
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kS -

drops Substantially from the second to the third prediction equations.

This was because of missing data on some of the school variables used

in the third type of prediction equation,

These prediction equations, developed using only data on general
curriculum students were then applied to predict the grade 12 test

scores of other curriculum program students. Predicted grade 12 test

scores were then subtracted from individuals' actual grade 12 test scores

’

to give residuals which gndicate how much more or less other curriculum

- £

program students scored in grade 12 than predicted on the basis of perfcrmance
of general program students. These residuals were calculated in two forms, in

terms of raw scores (number of problems correct on each type of test) and Z-

scores (raw score residuals divided by the standard deviation for each type of

N 5

test).

~ “

Table 3.8 shows the avetrage residuals, both raw score and ®-score, »
for each of the following types of curriculum programs:
N - commercial
\ - other vocational

" - academic ) .

except that, as previously noted, results for the fémale "other vocational

\
\,

categé;y have been deleted due to small sample size.

TwS\aspects of these results are striking. First, very few of the
average résiduals are as large as one half standard deviation, and these are
almost all fQ; the male commercial group, a group comprised of a relatively
small sample,\qply 20 to 34 individuals depending onh which test and which

prediction equation is considered. If we discount the male commercial

group because of these relatively small sample sizes. We see that average
L -




N

TABLE 3.8: Average Residuals for Grade 12 Test Scores, By Curriculum Program
Sex, and Type of Prediction Equation.* -

Raw-score residual, Z-store residual and sample sizsg.

ReaHiqgﬁComprehension Mal#s Females LR
Comm. Other Voc. Coll,Prep. Comm, Coll.Prep.
: ~3.8 -1.8 . 2.1 -0.1. 0.9
. Equation . 1 -0.7* -0.3 0.4 0.0 0.2
' 34 109 515 307 447 -
. v -3.8 -1.5. 1.8 "-0.1 0.7 '
v 2 ~0.7* ~0.3 0.3 0.0 0.2
N 34 107 : 514 307 447 .
-2.8  ~1.0 3.2 0.7 0.6
3 -0.5% 77 -0.2 0.6* 0.2 0.1 ‘
25 63 349 222 307 -
\
Arithmetic Reasoning . . |
: ' * 0.6 ~0.5 1.0 -0.2" 0.5
A . Equation 1 0.2 -0.2 0:4 -0.1 0.2
27 106. 473 269 423
0.5 -0.5 , 0.8 -0.2 -0.1
: 2 0.2 -0.2 0.3 -0.1 -0.6 .
X7 106 473 269 422
- 1.5 -0.2 1.0 -0.7 -0.2
" 3 0.6* -0.1 0.4 -0.3 -0.0
20 71 296 210 258 N
Arithmetic Computations A
o -1.5 -1.8 0.6 1.0 2.2
Equation 1 -0.2 -0.3 ° 0.1, 0.1 0.3
\ 27 106 474 271 424
- -1.4 -1.8 0.6 1.0 I.0
2 -0.2 -0.3 0.1 0.1 0.1
27 106 474 - 27 423
°© -0.5 -1.3 -0.2 1.3 2.2
3 -0.T -0.2 -0.0. 0.2 ° 0.4
20 71 296 212 258

* s_score. residuals of 0.5 or greater .are marked with an asterisk.. Sample sizes
within sex-‘curriculum group vary because of missing data. )
LY
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’program students with comparable grade 9 test scores, SES, and school

résiduals for other curriculum groups consistently are less than o§e~
Lo

half standard deviation different than predicted (on the basis of general

L x>

characteristics.) Second, it is worth nofing how 1ittle the residuals

L4 Ny . .
change across the three different prediction equations. This result is,

¥

however, not terribly surprising given how little additional variance SES

v

and scﬁ%ol characteristics were shown to explain above and beyond grade 9

pretest scores in the regression analyses for general program students,

which pruvided the predictien equations used in deriving the results shown

in Table 3.8. There apbears to be a slight tendency for males in the
college prep. curriculum group to perform slightly better (0.3 to 0.6
residual s-scores) on grade 12 reading comprehension and arithmetic re?§on;

ing tests than comparable general program males; and this difference pre-

Al

sumpbly ﬁight have been greater if there had been no ceiling effect apparent

> o

on these two subtests for college prep males. But in the comparison of

primary interest for our purposes, namely vocational program students with

<

gener%I brogram students, we see that other vocational males and commercial
feﬁales scored gnAgrade 12 readipg comprehension, arithmetic reasoning and |
arithmetic computations tests, very similarly (i.e. within 0.3 residua1\25
scores, on ave;age) to what Qas predicted on the basis of comparable generél
program studen£s. We inférbret these results tp mean that evidence available
in ghe TALENT reanalysis sample indiéates that vocational program students
gained about the same in basic skills (as represented in TALENT reading compre-
hension, arithmetic reasoning and arithmetic computations test scores), on

hyerage as did general program students.

93




<

\ e

3.2 The Growth Study Data Set and Reanalyses S
\ ' |
The Stady of Academic frediction and Growth, under the sponsorship

of Educational Test%pg Service and the College Entrance Examination Board,

. g o= \ ia - ~ .
was designed in 1959. The‘maJor external‘suppcrt for continued research
\ (

A ‘
of the study (under the name” Study of | Intellectudl Growth and Vocat1onal

Development) was provided by the U.S. Off1ce of Educatlon for the period

Apr1l 1, 1966 to June 3, 1970. Other $ources of funding are summarized

by Hilton (1979). ’
. . ! L. )
A probability sampling design was not used to select the schoo]s

5
which participated in the study. A purposive sample of 27 schoels (repre-

sent1ng 1y commun1t1es) was_ selected to "prov1de a range of geographic
X~

locations,, slze of system and proport1on of senior class graduates who -

subsequently attended college" (H1ltoﬁ 1971, p. 9). Although the schools

"'were not randomly selected from the populat1on of high schoois in the

>

United States, compar1sons that have Aeen made with national probab1l~ty

V4
samples indicate that the Growth Study sample fairly closely approx1mates

1

randomly selected samples in apt1tudq and achlevement. (e.g., the Coleman

i .
EEOS survey)"(Cook and Alewander, 979 29) However, while tne charac- |
p.

ter1st1cs of individuals attend1ng‘the sampled schools appear to aporoxi-

)
*

mate ohose of national propability amples, the characterlstlcs of the

sampled schools dd not. Hilton (1979, p. 29) reported that a comparison

£ the school characteristics of The {Growth Study Sample with the demo-

, graphic characteristics of the nation\s schools indicated the Crowth, school

sample is deficient in 1ts representatliveness of small rural high schools.*

=
* Hilton also suggested however that‘"th1s is not regarded as serious
for most analytical purpose< " . o

13
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Although all the sampled,public high schools were compréhensive; the - - -
. f R .
proportion of students enroLleh in a vocational education curriculum

);aried markedly among the schools. The average enrollment in, vocational
programs in the s;mpled schools was repoétedly about 40 percent (Hilton,
1971, p. 9; Hilton,.1979, p-29). The high schools in the sa%ple, grouped
by regioﬂ of the country and 12th grade ennollmént, are listed in Table
3.2.1. The Growth Study sample consisted of the students in these pub}ic
high schools and in all-the junior high schools and elementary school§
feeding into them.

Test @a;a were collected in the sampled schools in the fall (Sept-Oct)
and winter (Jan-Feb) every two years beginning in fall 1961 through fall -
1968. tIn f£all 1961 all students in grades 537,9, and li wereltested;
subsequently, the same students who were still in attendance, were tested }
avery two years until they graduayed from high school. Thus a total of

four cohorts underly the study's longitudinal design:

\ Cohort Grade in fall 1961 Anticipated Graduation Class Year

: 1 11 1963
2 9 ' 1968 .
3 7 1967 '
4 5 1969
: |
Tﬁ% testing plan for these cohorts is described in Table 3.2.2. N \

Whenever test administrations were conducted after fall 1961, all
sfudents enrolled in tﬁe designated gra&es in;the sampled schools were
tested, except those not in attendance because of prolonged illness or
those classified as '"mentally retarded." In this way cross-sectional

data were collected at each time point. In all, 45,961 students took

one or more tests as part'of the in-school data collection (Hilton, 1979,
. X \’c\

p. 31).
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TABLE 3.2.1: The Growth Study Sample of High Schools®

New England and Middle Atlantic North Central
Over 200 Qver 200 :
Erie# Pennsylvania: - . Akron, Ohio: J
East High School . South High School
Memorial Technical High School Hower Vocational High School
Academy High School . Kenmore High School
Strong Vincent High School Buchtel High School /

|
Firestone High School (added to
. sample in 1963)

100-200 ) 100-200

. Lynnfield, Maryland: (dropped out Mt. Healthy, Ohio
' © in 1962)
N under 100 Under 100
‘ Ipswich, Maryland ) Frazee, Minnesota : ;
' Warwick Valley, New York Bronson, Michigan ) } \
. Cohasset, Maryland W. Lafayette, Indiana i
.
\ South Atlantic and South Central Mountain Pacific - &
- ‘«‘ R : \:
\ gver 200 Over 200 . : ] :
Atlanta, Georgia: Oakland, California:
: ; W.F. George High School Castlemont High School '
) : (dropped out in 1965) Oakland High School
| Dykes High School (dropped out . .Skyline High School . )
{ /7 in 1962) ’ \\\;\
. | .
| 100-2 _ 100-200 . . . i
‘x Yazoo Clty, Mississippi ' La Junta, Colorado i
| / ' . N /
|Under 100 ' Under 100 ) . .
K : N
‘ Havre de Grace, Maryland Elma, Washington N P
Lampasas, Texas Burton, Washington N/
"~ ,Canyon, Texas (dropped out in ’ N
1963) //\\\

public schools described above. the students in six independent gchools
were tested in grades 9, 11 and 12. These schools were Baylor School,
f Chattanooga, Tennesseg; Choate School,Wallingford Connecticut; Culver Mili- *\\
tary Academy, Culver, Indiana; Harvard School, North Hollywood, California; .
T Loomis School, Windsor, Connecticut; and Phillips Exeter Acqéemy, Exeter, ™~
' New Hampshire. Relatively few stud1es:haVe made use of the independent

Q school data." /
ERIC ‘ - 06
A . e /

S S S S S 2

/a Source: Hilton 1979, ppj 29-30. Hilgon also noted, "In addirionlfg the o
|




TABLE 3.2.2: Testing Plan for the Grbwth Study: Cohorts 1-4

Grade in which 1961 1963 1965 1967 1968
Tested Sept-Oct Jan-Feb Sept-Oct Jan-Feb Sept-Oct "Jan-Feb Sept-Oct *  Jan-Feb

»

Grade S
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Most analyses based on the Growth Study data file have been restricted

. to Cohort 4 wh1ch 1nc1udes students,whoﬂuere~£}4xt-testéﬁ as oth_gréder<

in fall 1961 and last tested as 12th graders in ‘winter 1969 (see Table 3.2.2).
A total of 8,939 fifth graders were tested in 1961 for Cphort 4. Of these,
3,476 (38.9%) in Cohort 4 have complete data for grades 5,7, 9, 11, and 12

(Hilton i979, p. 31). Tnis shrinkage of about 60% reflects not only the

of students from high schools. Some of the shrinkage is also due to some

"students missing one or more test administrations. Hilton (1979, p. 30)

high mobility of students from one school to another but also ithe drop out
. ;

\

|

\

|

estimates that 'by the time of each subsequent testing, about 20 percent
of each cohort had left the sample school system or, for one reason Or

another, were not tested.” When students left the "Growth Study" schools, .

no effort was made to follow them, primarily for financial reasons (Hilton, ’ ‘

1979, p. 30).

A tape copy of the master data filé}for Cohort 4 was acquired from
ETS for our study. ETthas frequently released copies of(;his file to™
qualified researchers (see Hilton, 1979, pp. 36,42).

Description of Variables N\

Test Data. The test data 'exawined in our reanalysis are the reading, |
mathematics and writing tests of the Sequential Tests of Educational Pro-
. * v
gress, which were administered in grades 7, 9, and 11.  Forms of the STEP

administered ta Cohort 4 were as follows;:

Grade STEP
7 FormESB
9 Form 3A

4T , Form 2B

* )
Cohort 4 was also administered the STEP in grade 5. Aptitude (PSAT/SAT)
and achievement test (CEEB) data were also collected from Cohort 4 as
12 graders.
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Lower level STEP forms are=s cor‘aﬁbn the same continuous scale as hlgher
N ARt . . ‘

=£$S‘“‘Z:3:"““1ev31“formsu(r—e ;- the forms are,ventlcally equated).

|
i
|
. -

The STEP reading, mathematics and writing tests were designed tp

'

measure the following skills: ‘ /

Reading comprehen51on ab111t1es to reproduce ideas, to tranléte
ideas and make inferences, to analyze motivation, to analyze -
presentatlon and to criticize. .

Mathematlcs mastery of the following broad mathematics concepts,
number and operation, symbolism, measurement and geometry,
function and relatioa, deduction and inference, and prepablllty
and statistics. . /

Writing: ability to think critically in writing, to organize materials,
to write material appropriate for a given purpose, to/write effec-
tively and to observe conventional usage in punctuation and grammar.

Little documentation on the STEP tests is provided in gﬁe Growth Study

reports. However, the Technical Report for the STEP reports the following
{ .
reliabilities (KR-20) for the STEP tests used in our reanalyses:

Test Form =~ - ~Grade-- - - Reldability . .« v o e,
Reading 2A 11 .92
: 3A 8 .90 ’

Writing 2A 11 .85 .

J3A . 8 .88 N

~

Math. 2A 11 .84

A 8 .83

Reliability for B forms are not reported, though the Technical repert
notes that the form A "results should characterize the B forms reasonably well,
since the A and B forms are yery similar in content" (ETS, 1957, p. 9-10).
Reviewers have given the STEP battery generally favorable reviews (See Buros, i

1959, 24, 207, 438, 653), though some haye questioned the extent to which’the

STEP measures specific skill achievement as opposed to more general scholastic

ability.

6U
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Hilton (1979) described the collection of test data for the Growth

Study as follows: -

. » hhid & -
The data collection was conducted essentially as a small
ETS testing program. Test materials and questionnaires were
shipped to the participating schools in the early fall with
instructions that the tests be kept under secure conditions.
Each administration consisted of approximagely fifteen hours
of testing. The tests typically were administered-by class- ‘
room teachers who were provided with detailed instructions
on exactly how to handle the materials and conduct the testing.
A coordinator in each school, usually a member of the-.guidance
départment, supervised the test administrations. The very
small fraction of unusable answer sheets received suggests
that the test administrators were unusually successful in con-
- ducting orderly test sessions.

i >

THe scheduling of the test administrations was left to the
schools, some of which set aside two or three full days for
the data collection while others spread it over several weeks.
Typically, the schools conducted one make-up session for stu-

- dents who were absent from a particular test administration.
Some schools-used auditoriums, gyms, .or.cafeterias for the test
administration while others -used—classrooms - —rmrmrmes e s oos oo o e

. . (pp. 34-5)

The years of the test administration for Cohort 4 were reported in Table 3.2.2.

The specific testing intervals for this cohort were:

| Grade 7 ° Sept-Oct 1963
9 Sept-Oct 1965 I

. - 11 Sept-Oct 1967

Curriculum Identification., A Background and Experience Questionnaire

»
'

(BEQ) was admin?stered to Cohort 4 as 9th graders in fall 1965 aqd as 1llth

3
Y t

ERIC
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. . x
graders in fall 1967. In this BEQ, students were asked to identify their

course of study as folldws:

|
a |

(1967 Grade 11) 125. Fro$ the list bé10w, which course of study are

. . Yyou taking in hilgh school?
x .
B A. Academic or college preparatory
B. Agricultural
C. Business or commercial
*D. General
> E. Home economics
' F. Vocational
. ' G. Other '
H. Undecided i
In 1965, the item for 9th graders read: "Whi%h course of study do you ﬁlan .
to take in high school." The same options were provided.

In addition to the reports of the students' curriculum drawn from the

e e We W LGk = mom wemra ot R———— e -

BEQ, the master data tape for Cohort 4 contained another source of curriculum
information for each of grades 9, 11 and 12. ?he tape documentation identi-
. fied these curriculum data as '"obtained from student reports independently ,

from the student reports obtained in the BEQ instruments." No further

|
\
|
. |
. N
* The twelfth grade form of the BEQ was given only to 1963 seniors. The
|
|
|
\
|
|
\
|
\

1965, 1967 and 1969 seniors completed a shortened form. in which they .

were not asked to identify their course of stu g (Hilton, 1979, p. 32).
However, the raster data tape recorded responses to the 12th grade BEQ .
curricuwlum question for 616 students in Cohort ig

) \




. |
information on the latter source is provided. For purposes of this
’ |

study, in order to identify the curriculum for as many students as N o=

possible, both sources were drawn on, with the BEQ response given

priority. If a valdd code was not reported for the BEQ 1tem, the

\

- : ‘

- independent source rasponse was used. Although the overall curricu- |
L \

|

*  lum classification was improved by drawinz on both sources, missing
data on the final classification for each grade level ranged from a

low of 44.3% for grade 9 to a high of 58.9% for grade 12 for the

4

total cohort 4 sample (see Table 3.2.3). . .

As described above, students identified their curriculum program . E\
-~

from a list of seven categories. Our reanalyses are based on four-
* ‘categories, with four of the original ones pooled into "other voca-

tional" as follows: ’ : s N
» . + L4
1. General
2. Business or commercial
. 3. Other Vocational (i.e., agricultural, home
. economics, vocational and other pooled) ‘
' - 4. Academic (or college preparatory) ) ) : |

i

The reason for collapsing the categories noted into a general '"other
N vocational" rubric was ¢he small number of casés within the smaller e

categories.

Most of our reanalyses are based on the grade 9 curriculum item and
*a curriculum composite variable derived from the grade 11-12 curriculum
information. Of the total cases in the 1{initial r;analysis sample, abour

93 percent of the grade 11-12 data were based on the grade 11 information,

A A

with priority given to the BEQ response in cases in which information was

reported from both the BEQ and the independent source.

. 6 |

m

= ||m Provided by ERIC
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: ~ Source of Self-Report Curriculum Classification of Grand
Total Cohort 4 (N=14,706)

cwrmem——. . . Curriculum BEQ Item _ "Independent' Item Missing Data .
N Classification (Stage 1) (Stage 2) ;
Grage 9 N 6505 1681 6520 . )
: \
% 44.2 . 11.4 . 44 .3 -
R . ) -
Grade 11 N 6786 142 7858
% 45.6. ) 1.0 53.4 .
Grade 12 N 616 5428 8662 ~ oA
> % 4.2 36.9 58.9 . .
- .
-~ ‘ ' -
4 source: Analyses peiformed by The Huron Institlite on Master data file. t D
4 d
o : , ,
i . -
o
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Race. Treatment of racial information in the Growth Study was described

»

as follows: .

emmerenm e e e os Because—at thetimethe Growth Study was begun the
socigpolitical climate was such that it was not feasible
to include an item for self-identification of ethnic
group, the identification was accomplished several years -
later by engaging school guidance counselors who knew
the students to make the identification from school ros- -
ters. After the students were graduated from high school
in 1969, the Growth Study staff repeated the process, 1“>
. using high school yearbooks ‘as the source of identifying
»information. In the few cases where there were disagree- ’
. ments between the staff and the counselors (less than 1 . <
percent) the. student in question was classified as white.
Thus the "white' category--while mostly‘White\students--
also includes Mexican-Americans, Orientals, Latin-Americans
y; . and students whose identification was uncertain.. .
. (Hilton, 1979, p. 33)

¢

About 60% of the students in the Cohort 4 sample remained unclassified
at the end- of this process (see Table 3.2.4). ;

.
hd '

|
\
\
‘ Analyses in this study are restricted to two categories: Black and ‘
|
\

"predominantly' White. The latter category was f?rmed by pooling those

- i “
reporting they were white with those for whom no classification was obtained. °

Those who reported they were Oriental were deleted from the analyses, as

. will b€ described in the next section.

. o
Background Characteristics

Questions on the students' background included in the BEQ focused on'‘:
* i * »

~

the education and,occupation of their parents and the amount of encourage-.

\
ment and support given by parents (Hilton, 1979, p. 32). The 9th and 1llth \

grade data are drawn on in this study. Specifically father's and mother's

\

%
highest educational level was reported in the BEQ in response to items

TTTike the following: -

.

-
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TABLE 3.2i4: Race Classification of Grand Total Cohort 4 Samplea -

2

White- - 47155
Blacék i‘f’ 1063
Oriental ‘ | /160
x;Iigsing f)a‘ta _8768
: 14706

~

y

32.1
7.2 " |
1.1
59.6

<4

Institute on master data file.

e
.




How much formal™education does your father or male
guardian have?

Grade school
: Some high school
. Graduated from high school
Some college, junior college, busiress or trade
school (after completing high school)
Graduzted from college
Some. graduate or professional schocl (e.g., law,
medicine) ) .
G. Obtained a graduate or professional degree
H. Don't know .
- " I'4 "
One composite variable for the educational level of each parent was con-

,
O Ow >

T m

structed frgm the grade 9 and 11 BEQ responsss, with priority given to
the 11th grade ;esponse. Even drawing on both sou;ces, about 40 percent
+of the total Cohor} 4 sample did not re;pond to either the grade 9 or
grade 11 item or responded they did not know (see Table 3.2.5).
In aadition, the master data file contained a variable referred to
as-"family press'' score. This.sc;re was reported:for Cohort 4 as 9th
- graders (1965) énd 11th graders (1967]. Scorés ranged fro& 14-51,
No description of the construction of the "family press'" variable
is’péovided in Growth Study documentation, but presumably it is some
aggregation of data concerning parents encouragement.and support of
_\ ’ students, ' as reported in the BEQ. No "family press" (FP) score was re-
ported for 49.4% of Cohort 4 as 9th graders.or for 57.2% as 11th graders.
‘ The Growth Study provided no composite SES‘variable, so as will be

explained below, we tried using the FP data as a control variable in some °

s of our regression reanalysés, If a student had an FP score reported for
w4

: both grade 9" and 11, the grade 11 score was used in these analyses.
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TABLE 3.2.5: Highest Educational Level of Mothers and Fathers, Grand Total

£

1

4 -
7

Cohort 4 Sample® I
A, Mather's EQQCétion' B, Father's Education
as of Grll oxiGr 9 as of Grll or Gr 9 g
. . Relative ‘ Relative
S Absolute Fgeq . = Absolute, Freq
Category Label Code Freq (Pct.) Freq © (Pect.)
Grade School 1 598 . 4.1 860 - 5.8 )
Some H.S.  ? T2 2111 T 14,4 2130 14.5 -
H.S. Grad 3 3545 24.1 2673 18.2
Some Sch  H.S. 4 1459 " 9.9 1358 9.2
v * i
College Grad 5 871 “ 159 1012 6.9 T
“Some Grad, Prof 6 190 . 1.5 200 1.4 N
Grad, Prof Deg 7 259 R - * 595 4.0 e
. : " , i
0 5105 ¢ 34.7 missing 5149 35.0 rissing
. t ¥
Don't Know 8 568 ! 3.9 missing 729 5.0 uissing
. i o T
TOTAL 14706 } 100.0 . 14706 100.0
: e o
! 38.6 % un- g 40.0 % un=
: classified classified
- 13
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Reanalysis Sample

€ “«

The Growth Study masfer data file for Cohort 4 which we obtained
from ETS contained a.total of 14.706 cases. Our goal in ‘reanalyzing
the Growth data was to compére the basic skills attainment of vocational
and’general studénts between ninth and e}eventh grades. The 9th and 11th
grade daté boints correspond roughly to entry into ;nd exit €rom high.

| - \ - \ < - .
. school curriculum programs. However, it should be noted that the timing

‘ ’ of the Growth Study testing was not ideal for our purposes. Recall that
the testing was done in Sept-Oct of each school year. Thus both 9th and ) -

» 11th grade data represents start of school-year information. Core courses
\ ' . ) . -
in vocational education p}ograms usually are offered in grades 10 to 12.

> This raises two problems in terms of using the Growth Study grade 9 and 11

data as approximations to data on entry into and exit .from vocational

' programs. E§£§£Lﬁph¢ gridde 9 data represents information nearly a full- Y

o
e

-+ *“Tyear prior to entry into a grade 10 vocational program; not nearly so
. .

e - advantageoﬁs as the M;rch:April ninth grade data provided in the Project

%ALENT data éet. Sécoﬁéj‘the Sept-Oct graﬁe 11 data represénts a time

‘poiﬁt presumably only about half way through a grgde 10-12 vocational

progra@ career. Again, for our purposes this timing is much less advan-
) tageous than the March-April grade 12 testing employed in the rroject )
TALENT survey. These two points should be clearly képfvin mind with re-
Vo speét tp\our reanalyses, They mean at a minimum tha; GLr reanalyses of

.GROWTH‘data are more pertinent to the basic skills attainments of vocational |

E

students in grades 9 and 1Q, than to their attainments across the full high

school span of grades 9-12 or 10-12. o .
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1 With this key point in mind. here is how we/Went about selecting

--a reandlysis sample., Our strategy in developing/the reanalysis sample

'

was analogoué to that used regarding Project T%QENT; that is we first

selected on a set of/initial criteria (stage j) and then selected only

ORIy

-

Y

< ! \

- ! - - / - - -
those cases which showed a consistent currlqulum classification between .

R

N i ! ‘
‘ '+ grade 9 and 1l. Oﬁr initial (stage 1) selection criteria were:
/ : <
s 1)xSTEP test data for gradeée 11
2 Currlculum information, for grade 11 or 12
(reported in terms of e1ther the BEQ~or |
the independent source)

&) Race classified as wh1te or black; or |
unclassified. h ~ .

/

The first selection criterion was a key;one. Of the 14,706 cases in the

i
e ——— i . .
.
e

Cohort 4 file, inly 7,365 had grade 11.test data. The reason for the ~
, .

difference is that the file contains cgses for all individuals for whom

\
i data were available at grades 5, 7, 9f2£ 11. Thus even though 7,365 repre-
' sents only about §0% of the total coHort 4 Growth population, it represents

nearly the entire population of stude1ts who were in grade 11 in the 17

- : /

‘ sample schools in Sept-Oct of 1967., Application of our next twu selection

»

‘crlterla (i.e., regaﬁslng race and currlculum 1nformat10n) reduced the
i‘ample only slightly;\from 7,365 to 6, 914. In other words, the last two
tof our initial select)&n criteria . (end of stage 1) led to deletlon of only

451 or 6.1% of the case w1th grade 11 test data.

Our final selection cr1ter13n was the analogous to that used with the

l
TALENT data set, namely that cases had to have consistent curriculum program
‘ i : !

° t

fdentifications in grade\ and ?n grade 11-12. This criterion (what we call

4 \ \ -

selection stage 2) further reduced the sample size from 6914 to 3155 (or

-t

g

‘o . ’

1
|
i
|
1

e
% rJKLmately 54%). $ ‘J N
\,

—..

l’

A
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Description of Reanalysis Sample

Since our case selection criteria reduced sample size substantially ’,
(from the grade 11 test sample of 7365 to stage 1 of 6,914 to stage 2 of 3155%),
we now present a descripéion of the reanalysis sample in order to provide
some indication gf how application of thé selection criteria may have .
changed the composition of the reanalysis sample. Since the geverest
reduction of sample size took place with application of the final selection
|
criterion, we present data to compare characteristics of stage 1 sample }
(after appliéation of the first three selection criteria) with those of

our stage two or final reanalysis sample: o i .

Table 3.2.6 describes the composition’of the stage 1 and 2 samples, -
by sex and curriculum program. As this table shows, the overall ;sex dis-
tribution of these two samples is very similar. Note, however, that the

¥

distribution.in terms of curriculum program was not soO stable. ~ Curriculum
program enroklments by sex varied by as much as 20% between stage 1 and
stage 2 samples. "For example some 67-69% df males and females in the

stage 2 sample were academic or college prep as compared with only 46-49%
in the stage 1 sample. This mean;_simply that consistency Bf grade 9
curriculum identification with that of grade ll was more common ambng
college prep students than among those who reported other curriculum ﬁ&o-
g;ams af grade 11. Note, however, that apart from the college prep group, Y
reductions in relative sizes of the other group were of similar size, that
is with stage 2 g;oups being approximately”SSaZO% the size of the corres-
ponding stagesl groups. The most notable exception was'the male business-
commercial group reduced from 308 -(or 9%) of males in stage 1 to 45 or 2.9%

in stage 2. This simply means that the majority of males self-reported




3 - g

TABLE 3.2.6: Growth Study Stage 1 and Stage 2 or Final Reanalysis Sample
Composition by Sex and Curriculum Program

Final Reanalysis

Stage 1 Sample Stage 2 Sample
Males ?emalés Males  Females
(N=3423) fN=34911 (N=1542) (N=1613)
f
General 20.0 14.4 11.9 8.2
Business-Commercial 9.0 30.7 2.9 19.8
Other Vocational 21.7 8.5 16.0 5.3
Academic - 49.3 46.3 69.3 66.8

Total Sex 49.5 50.5 48.9 51.1
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as business-commercial majors in grade 11 (or 12) were not so identified

*

in grade 9.

To further explore the implications of safiple restriction for our
final reanalysis. sample, we gompared the stage 1 and 2 samples, by sex,
race (black and predominently'white) and cufficulgm group (general,
business-commercial, other vocational and college prep) in terms of the

» ufollowing variables: .
grade 7 .STEP Reading Score ‘
STEP Math Score*
_ STEP Writing Score
grade 9  STEP Reading Score
- . STEP Math Score
STEP Writing Score | «
_Mother's education (grade 11 or 9 report)
Father's education (grade 11 or 9 report)
Family press score (grade 11 or 9 report).

Rather than presenting data tables for each of these comparisons, let
us simply describe overall findings from thém. Blacks comprised a smaller
proportion of the stage 2 sample, though differences aéross sex-curriculum
subgroups were less than 5% with one exception (i.e., there were 5.5% less
black\females in the business group in the stage é’sample than in the stage
1 sample). Comparison of averages on mother's and father's education indi-
cated that stage 1 and 2 subgroups were fairly similar,.and likewise the
family press variable showed no notable differences (i.e., no differences
between corresponding stage 1 and 2 subgroups of as much as one-half stan-’

dard deviation). With respect to grade 7 and 9 test scores, there was a’

slight tendency for stage 2 subgroup scores to average slightly higher.

Hiowever differences between corresponding subgroups rarely excé€eded 4 stan-

fdard scale points. In light of standard deviations in the range of 14-16 .
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points, this means that the largest differences were on the order of one-
quarter standard deviation. ’ .-
In suﬁmary from our examination of background data on stage 1 and
stage 2 subéroups, we conclude that while some differences were apparent,
these tended to be fairly small (i.e., almost invariably less than one-
half standard deviation). Moreover, the largest differences were apparent
for those groups which had very small numbers of cases in the stage 2
sample (Black males in the bdsiness group n = 11, Black females in the
other vocational group n = 13, and Black females in the general group
n = 21. Because of such small sample sizes’ and their apparent effects
on characteristics of such subgroups we do not report regression results
se;ara;ely for these subgroupslg
Reanalyses
As with our treatment of Project TALENT data, we performed three types
of analyses on the Growth Study Data Set, namely cross-tabular analyses, graphi-
cal analyses aﬁq regression reanalyses. Before describing these analyses and
their results, three key limitations of all of these reanalyses should be ‘reit-
erated. First, with respect to the tiTing of the test data examined, it should.

be emphasized that the data which we are treating as- pre- and post-test data

are drawn from tests administered in Sept-Oct of grades 9 and 11 rgspectively.
Therefore the comparisons drawn pertain mainly to the first half of high

school experience, rather than to the whole high school experience. Second,

« ¥

it should be recalled that with respect to racial identifications, we would
have liked to treat race groups separately in reanalyses of Growth data, as

we did in our larger study (see Woods and Haney, 1981). However, we were

7. . .




only able to approximate this goal. The category we call "white" or '"pre-

dominantly white," for example. is compri;ed of‘both those directly identi- .-
fied as white and those for whom no racial identification is available.

Also, the sample sizes for some subgroups of Blacks are too small in our

opinion to allow for meaningful regression reanalyses (a sample size of 25‘

1 individuals per subgroup was ouracriterion in this regard). Th;rd, although
|
|

data on college preparatory or academic high school students are presented,

7
it shauld be emphasized that the major comparison of interest is vocational

students tend overall to be far more similar to one .another than either group
is to thé college prep or academiC group.* With these caveats in mind, what
were the reanalyses we conducted on the Growth data set, and with what results?

Cross-Tabular Analyses. These analyses consisted simply of calculating

the means and standard deviations of scores onm the STEP reading, math and
2
5

1

writing tests separately by sex-race-curriculum subgroup for both'the grade 9

and grade 11 time points. TheSe data were calculated for both the stage 1
N s

o

and the stage 2 reanalysis samples. The stage 2 sample is simply a subset of

) the stage 1 sample for the two time points. Cross-tabular test results for

~y 2

*

program students with general program students because general and vocational
the reanalysis samples, both stage 1 and 2, are shown separately by sex, race

and curriculum subgroup in Tables 3.2.7 - 3.2.12. Specifically these six tables”

L

N

show the averhge STEP reading, math and writing scores, first for males and then for

* See Woods and Haney 1981 for a full discussion of why we give primary emphasis .
to the vocational-general comparison.

-
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TABLE 3.2.7: Growth Study Reanalysis Sample, Stage 1 and 2, STEP Reading
Score Means, Grade 9 and 11, and Mean Differences, Males By
Race and Curriculum Subgroup.

L

Grade 9 . v Grade 11 - Grade 11-9
Means . Means " Difference 11-9
Stage 1  Stage Stage 1  Stage Stage 1  Stage 2

White Males
Geneéal
Commexrcial
Other Voc.

Acad.

Black Males

| General
Commercial*
Other Voc.

Acad.

* Stage 2 sample size less than 25.

3
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TABLE 3.2.8: Growth Study Reanalysis Sample, Stage 1 and 2, STEP Reading
Score Means Grdde 9-11, and Mean Differences, Females. By :
Race and Curriculum Subgroup. . :

¢ e .-

Grade @ " Grade 11 Grade 11<9 .
Means Means Difference 11-9
Stage 1  Stage 2 Stage 1~ Stage 2 - Stage 1 Stage 2
White Females | ‘ ‘
General 279.2 278.3 288.8 288.2 9.5 9.9
Commercial 279.4 280.3 289.5 290.2 10.1 9.9 .
Other Voc. 276.3 276.0 285.6 283.1 . 9.3 7.1
Acad. 292.8 293.8 .304.3 205.9 11.5 12.1 -
Black Females
~ General* 266.2 270.8 273.9 279.5 7.7 8.7
Commercial 269.4 269.1 278.7 278.4 9.3 * 9.3
Othez Voc.* 259t8 254.0 ‘ 273.0 265.8 13.2 11.8

Acad. 281.2 283.2 290.3 793.3 ¢ 9.1 10.1-

A4

* Stage 2 sample size less than 25.

.
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Q ‘ . < . .
Growth Study, Reanalysis Sample. Stage 1 and 2, STEP Math

Score Means, Grade 9 and 11, and Mean Differences, Males,
By Race and Curriculum Subgroup. = . -

TABLE 3.2.9:

Y

Grade 9 Grade 11 Grade 11-9
Means Means “"Difference
- Stage 1. i?age 2 SEage 1 Stage Stage 1  Stage 2 .
, Wﬁite Males , )

- General 263.8 264.6 271. 271. 7.5 6.9
Commercial  261.0 261.9‘ ) 2%1. 272. 10.2 "10.3
Other Voc.  264.4 266.1 - 270. 274. 6.4 ¢ 8.0 o
Acad. 277.4 279-1 285. 287. . 7.9 8.1

Black Males ’
General .  255.1  254.7 260.7  260.9 5.6 6.2
Commercial® 254.2 255.8 259.8 260.6 5.6 4.8
Other Voc.  256.9 256.2 261 .9 260.0 3.1 5.8
Acad. 264.3 268.9 260.0 - 275.2 4.7 6.3

* Stage 2 sample size less than 25.




TABLE 3.2.10;
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Growth Study Réanalysis Sample, Stage 1 and 2, STEP Math

Score Means, Grade 9 and 11, and Mean Differences, Females,

3 By Race and Curriculum Subgroup. ) . -
! i Grade 9 ; Grade 11 “Grade 11-9
' o Means ~ Means " Difference
Stage 1 Stage 2 Stage 1  Stage 2 Stage 1 Stage 2
White Females ;
‘ . General . 263.9 262.5 267.8 268.4 3.9 5.9
Lo Commercial 2631 263.3 268.7 269.9 - - 5.6 6.6
, Other Vo¢.  261.0 261.7 ,265.3 266.2 4.3 4.5
E Acad. 275.8 277.0  281.5 283.0 5.7 6.0
y BRI ¢
F . s
Black Females '
General* .  250.2 253.6 253.9 256.7 3.7 " 31
Commercial ..254.3 __ 252.9 255.6 254.6 S 1.3 1.7
Other Voc.* -248.3 240.3 . 253.7 250.8 5.4 10.5
Acad. 262.6 *  264.2 264.4 266.4 1.8 2.2

* Stagé 2 sampl

e size less than 25.
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TABLE 3.2.11: Growth Study Reanalysis Sample, Stage 1 and 2, STEP Writing
Score Means, Grade 9 and 11, and Mean leferences, Males, l
By Race and Curriculum Subgroup.

5 l PS

e
: - Grade 9 Grade 11 Grade 11-9 .
Means Means Difference
"Stage 1  Stage 2 Stage 1  Stage 2 Stage 1 Stage 2
» //’
White Males
General 264.4  265.2° 273.5  272.7 9:1 7.5
‘_ ]
Commercial 261.7 264.4 274.1 278.4° 12.4 14.0
} Other Voc. 264.8 _265,8 274.3 275.3 9.5 9.5
\Acad. 281.0 283.2 291.4 294.0 " 10.4 10.8
BN . g
Black Males
\ General 255.6  254.9 266.2  266.6 10.6 11.7 .
{ , |
i Commercial* 258.5. 257.4 267.9 270.6 9.4 13.2 - o
. \
\ Other Voc. 1 256.8 255.1 268.2. 267.9 11.4 12.8
* Acad. 267.8 272.3 281.3 286.2 13.5 13.9 °

* Stage 2 sample size less than 25,
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TABLE 3.2.12: Growth Study Reanalysis Sample, Stage 1 and Z,KSTEP Writing

Means, Grade 9 and 11, and Mean Differences, Females, By .

Race and Curriculum Subgroups.

) 4

l.’
/ )

Grade 9 Grade 11 Grade 11-9
) Means Means Difference
Stage'l Stage 2 Stage 1  Stage Stage 1  Stage 2
White Females
General . 276.0  "275.1 284. 284, 8.0 9.3
Commercial  275.6 276.4 284. 284. 8.5 7.8
Other Voc. 271.6 272.0 280. 279. 9.2 . 7.4
Acad. 290.9 292.2 301. 303 10.3 10.8
Black Femalés
General* 259.0 264.0 271. 271. 12.0 7.7
Commercial  263.0  263.9 274. 271. 11.6 7.7
y Other Voc.* 257.2 255.1 272. 267. 15.0 12.1
Acad. . 213;? 278.2 287. 289. 11.1 11.6
, '25.

= Stage 2 sample size less tlidn
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females, for grade 9 and grade 11, together with the average difference :

+

scores for each subgroup for both stage 1 and stage 2 samples. .

~

Before commenting on the apparent differences between curriculum

subgreups, let us first discuss differences apparent between stage 1 and

-

'stage 2 reanalyses samples. The stage 1 sample represents individuals
who reported particular curricuié at grade 9 and at grade 1], whether
or not the grade 9 and 11 reports were the same. The stage 2 sample,

however, consists of only those individuals who reported the same.

curriculum at grade 9 and 11. Table 3.2.13 presents the differencesﬂih;y

test scores b;tween the two samples by sex, race and curriculum subgroup b
for each of the three Sfﬁ? tests aé grade 9 and 11 and also for grade 9-11
gains (i.e. difference in the stage 1 and 2 change scores). As can be seen
from this table, average scores for the two samples differed by as little '
as zero and as much as 8.0 standard score points (for the femalé Black
other vogétionql subgroup in grade 9 math scores). The average agsolute
differences rénged from about 1.8 to 2.5 for the grade 9 and 11 aver;ges,‘
and were slightly lowe; for the sample differences in gain scores (i:e. 0.8,
1.0, and 1.6 for reading, math and writing). Note also that sample differ-
ences ieﬁded to be largest for subgroups with the smallest numbers of cases
(e.g. the female glack other vocatio;al subgroup with only-13 in the stage 2

sample). This fact illustrates our concern about the subgroups with' sample

sizes of less than 25, for which simple sampling variation can cause rela-

tively large changes in average test scores. Nevertheless. the overall finding

&2
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TABLE 3.2.13: Stage 1-2 Sample Mean Differences (Stage

o

>

2 Minus Stage 1) STEP Reading,

\Math _and Writing Subscores, By Sex, Race and Curriculim Subgroup.

Male White Sfﬁge 1 Stage 2 9 Gain
‘ . N
Gen. 561 148 0.6 0 0.8 0.2 6 0.8 -0.8 -1l.
_Comm. 233 33 4.7 0.7 0.9 1.0 1 2.7 4.3 1.
Other Voc. 638 219 1.3 1.0 1.7 3.3 6 1.0 1.0 0
Acad. 1,549 1,006, . 2.3 0.3 1.7 1.9 .2 2.2 2.6 0.
Male Black
Gen. . 123 35 .1 -0.4 0.2 6 -0.7 0.4 1.1
Comm. 75 11* .0 1.6 0.8 .8 -1.1 2.7 3.8
Other Voc. 105 27* .6- -0.7 -1.9 .7 -1.7 .3 1.4
Acad. 139 63. .2 4.6 6.2 .6 4.3 .9 0.4
Female White *
Gen. 408 111 .4 -1.4 0.6 2.0 -0.9 0.4 1.3
Comm. 869 © 276 .2 0.2 1.2 1.0 0.8 .1 -0.7
Other Voc. 251 72 .2 0.7 0.9° 0.2 0.4 .4 -1.8
Acad. 1,427 975 * .6 .1.2 1.5 0.3 1.3 .8 0.5
.Female Black
Gen. 95 21* 3.4 2.8 -0.6 5.0 0.7 -4.3
Comm. 204 43 -1.4 .0 0.4 0.9 .0 -3.9
Other Voc. .47 13* .4 -8.0 .9 5.1 -2.1 .0 -2.9
Acad. 190 102 1.6 .0 0.4 2.2 .7 0.5
6,914 3,155
Sum of Absolute 30.3 28. 26.
Differences ,
Average Absolute 1.9 1. 1.
Difference
Source: Dorived from Tables 3.2.7-3.2.12.
©  *Stage 2 Sample n less than 25.
8 ~
)
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: | from Table 3.2.13 is that -simple samp11ng variation bqtween our stage 1 and

[ *

stage 2 samples can lead to test¢score differences of as much as 4 or S i

. - 1
standard. scale points.

. In comparison to these sample differences, subgroups show somewhat larger

, ¥ Iy

A \ .
gains in test scores between grade 9 and grade 11, and average gains are of
! \
| . |
similar magnitude for stage 1 aﬁd stage 2 samp&es. Specifically out of 48 com-
H
. / . ° LN . ;
parisons, only four cases showed differences in, gain between stage 1 and 2
/ 3

samples of 3.0 standard scale points or more and three out of four of these con- o~

\\cerned instances alrea.y noted in which stage 2 eubgroup samples hadfﬁess than
( A .
25 case?.* Given the similarity of gain scores a&ross stage 2 and stage 1 sam-

. . . . : | .
ples, the rest of this discussion will focus on stage 2 samples since these are
the :amples employed in regre551on analyses descrlped below. Across the sixteen

sex-race- currlgulum subgroups average gain scores were 10.3 points in reading (or

.63 standard deviation of ‘the pooled grade 9 stage 2 sample scores), 5.9 points

1

in math (or .42 SD) and 10.5 p01nts (or .58 SD) in ertlng test scores. In other

. |
words, there appears to be a slight tendency for students to gain relatively less
e Vo .

in math scoreswthan in reading or writing, when gain scores are compared in terms
i

’ of variations in the pooled sample of grade Y scores
|
With these general points in mind, let's return

4 .-

.interést, namely: how vocational student's test scores compare with those of :

to the general question of

ge%eral students. Relevant data, summarized from Tables 3.2.7-3.2.12 are shown
] N

in Table 3.2.14. Specifically this table shows the differences in test score

.

* 3.0 standard scale points is equivalent to .16 - 2} standard deviation of
pooled grade 9 test scores depending on whnch STEP rest is considered.
|

% 1 !
| :
1

|
L
1
!
i
1
|
|
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TABLE 3.2.T4: Average Differences Between Test Scores of General Program
Students and Other Curriculum Program Students, STEP Reading,
Math and Writing, Grades 9 and 11, and Gains, By Sex and Race
Group (Stage 2 Sample). .-

®,

2

Reading , Math Writing
Male-White 9 11 Gain 9 11 Gain 9 11 Gaip
Comn. 2.6 3.4 0.8 -2.7 0.7 3.4 -0.8 5.7 6.5
_Other Voc. -1.4 0.2 1.6 1.5 2.6 1.1 0.6 2.6 2.0
Acad, 17.5* 18.&* 1.1 14.5* 15.7* 1.2 18.0* 21.3* 3.3
Male-Black 0
Comm. ** -0.9 3.0 3.9 1.1  -0.3 -1.4 2.5 4.0 1.5
Other Voc. -3.5 1.2 4.7 1.5 -0.9 -2.4 0.2 1,3 1.1
Acad. 16.5*% 21.7* 5.2 14.2* 14.3* 0.1 17.4* 19.6" 2.2
Female-White
Comm. 2.0 2.0 00~ 0.8 1.5 0.7 1.3 -0.2 -1.5
Other Voc. -2.3 -5.1 -2.8 -0.8 -2.2 -1.4 -3.1 -5.0 -1.9
Acad. 15.5% 17.7* 2.2 14.5* 14.6" 0.1 17.1* 18.6" 1.5
Female-Black*** ¥
Comm. -1.7 -1.1 0.6 -0.7 -2.1 -1.4 -0.1" -0.1 0
Other Voc.** -16.8%-13.7* 3.1 -13.3* -5.9 7.4 -8.9 -4.5 4.4
Acad. 12.4% 13.8* 1.4 10.6* 9.7* 0.9 14.2* 18.1* 3.9

Source: Derived from Tables 3.2.7-3.2.12, specifically orher curriculum éroup
averages minus general students’ average.

* Asterisk indicates average difference which exceed one-half standard devia-
tion of pooled grade 9 reading, math and writing scores (i.e. 8.13, 6.99,

and 9.06 respectively). ™

** Srage 2 sample size less than 25.

-

«*x Stage'2 sample size for female-Black general subgroup less than 25.

4
<o
<t




averages between gene”al program students and other currlculum students,

separately by sex and race group, at grade 9 and 11, and for gain scores

as well, for STEP reading, math and writing tests. Perhaps most obvious
“in this table is that across all four sex-race groups, academic program

3

students score h1gher than general program students at both grade 9 and 11.

“

Speczflcally at both grade levels academic program students, on average,

x

score ten to eighteen points higher, on all three tests than general program

students; differences which are around one standard deviaticn. of grade 9

scores in magnitude. In contrast, in the .comparisons of primary interest in

+

our study, vocational subgfoup scores de not on average, differ markediy

from those of general program students. Focusing first on grade 9 and grade 11
averages, we see that out of 48 comparisons between the two vocational groups
and the general group (separately for the four sex-race subgroups, two grade

levels and three tests), in only three cises do the vocational subgroups vary

on average, by as much as one-half standard deviation of pooled grade 9 scores

"from the general program group averages« Moreover all of these cases are for
> Y

the female-Black other wocational subgroup, the one for which as already noted
considerable caution is necessary because of the small size of this subgroup

sample. Turning next to gain scores, we see that there is even more similarity.

Across all 36 comparisons in gain scores represented in Table 3.7.14, the
'k“

average absolute difference between other curriculum groups and general pro-

gram group gain scores is 2.2, or well within the range of error directly

+

attributable to sampling vaoafies. In only three cases do other curriculum

N

groups show a gain uf more than five points different than the respect1ve
géneral curriculum subgroup: Male-Blacks in the academic group, gained ¢

points more than male-Blacks in the general group; female-Blacks in the

~ - . L
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other-vocational g}oup gained 7.4 more points than female-Blacks in the

general groups; and male-whites_ in-the commercial group gained 6.5 points .

more than the correspondlng general group. *

”

Thus from these cross-tabular data we draw the follow1ng three con-

3

clusions. In terms of the data represented in our Growth Study reanalyses

samplé, - s
(1) across all four sex-race groups, academic program students
score substantially higher on all three tests then general
program students at both grade 9 and grade 11.

(2) vocational students, on average, score about the same as
general students, at both grade 9 and 11, on the STEP reading
writing and math STEP tests; and

" (3) all three types of students, general, academic and vocational,
on average, show similar gain scores in all three tests between
grade 9-and 11.

-

Graphical Analyses. The cross-tabular analyses described above ére

of course quite crude., Average gain scéres take the relationship between
grade 9 and grade 11 scores into account in only a very primitive way. There-
fore as a preliminary step toward the goal of regression analyses we carried
out graphical analyses of the Growth Study test data. Specificaily, we pre-
pared scatterplots showing the relationship between corresponding test scores ,
at grade 9 and gréde 11 for eaéﬁ of sixteen sex-race curriculum subgroups.
To save space, rather than presenting all 48 of these scatterplots, we simply
summarize the correlations between corresponding grade 9 and 11 te¥ts in Table

2.15 and discuss what our examination of the scatterplots revealed. Table 3.2.15
indicates that the correlationsubetween grade 9 and 11 test scores generally fell

in the .55-.80 range \spec1f1ca11y 33 or .69% of the 48 correlatlons shown). The

median of, the correlations shown is .66, meaning that on average, grade 9 test scores
\ . - .

* Again it Should be noted that the female-Black other vocational subgroup had
only 13 cases. .

re , .
8 ( L ‘ ¢ '




TABLE 3.2.15:
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Correlations Between Corresponding Grade 9 and 11 STEP Tests,

o By Sex, Race, Curriculum Subgroup (Stage 2 Sample).

Correlations and Sample Sizes

Reading Math Writing
Male-White ———7T n by n T n
Gen. .66 133 .62 138 .63 ) 138
Comm. _159 28 .54 31 .66 32
Other Voc. .71 212 .57 215 .72 212
Acad. .68 888 .?2 893 .69 889
Male-Black
Ge¥. . .58 34 .47 33 .68 34
Comm.* .91 10 .40 11 .82 11
Other Voc.* .34 26 .25 24 .20 24
Acad. .80 61 .52 62 .70 61
Female-White ) :
—_— A4
Gen. © .76 105 .70 107 .74 107
Comm. .65 266 .48 269 .65 264
Other Voc. .69 68 <67 65 .67 67
Acad. .69 841 .68 840 .68 837
Female-Black '
Gen.* 65 19 01 20 62 20
. Comm. . .66 39 .31 41 .53 39
Other Voc.* .70 13 .21 12 .52 13
Acad. .77 98 .60 96 .68 99

* Sample size less than 25.

v
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explained about 44% of the variance in grade 11 test scores within the

Stage 2 reanalysis sample sex-race-curriculum subgroups. Note, however,

that the sex—race-curgiculum subgroups with small nﬁmbers pf cases (i.e.
less than 25) account for a disproportionate number of extreme values of
the correlations shown (specifically 9 of 15 instances outside the .55-.80
range). ‘This battern clearly serves to reemphasize the caveat already ex-
pressed about interpretation of results for subgroups having less than
25 cases% " }
gInAéxamining scatterplots of grade 9 and grade 11 test scores, we '
looked for two things. First, we sought to identify any outlyihg values,
in the general cufficul&m subgroups, so that these could be deleted prior

to using the general subgroups' test data to develop prediction equations

to apply to the other curriculum progf¢m subgroups, as explained in the
‘ ..

'ngxt section. Second, we examined histograms and scatterplots to identify

any cases of ceiling or floor effect for either grade 9 or grade 11 test

-

scores (that is cases in which test scores appeared not to be normally dis-
. N . L4
tributed, but instead to be bunched up toward either the higher or lower

v

end of the scale). Among the 48 test score distributions examined there

was some indication of ceiling effects on White grade 9 reading scores for,

the college prep group (male and female) and of floor effects on five grade 11
math distributions. However, in none of these cases were distributions skewed

as greatly as the four distributions noted regarding Project TALENT test scores.

J

.
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The visual inspection of test score distributions was carried out
independently of (actually prior to) analysis of the grade 9-11 test cor-

; relations, but the seven cases accounted. for four, of th~ outlying

correlation coefficients shown in Table 3.2.15 (specifically cases in which

the grade 9-11 correlations were .47,..01, .31, and .21).
. 2

What else might be implied by such skewed.test score distributions? First,
referring back to the cross-tabular results presented in Tables 3.2.7-12 and

3.2.14, we noted that four of five instances of apparent floor effects in-

volved Female Black curriculum subgroups, previously noted to be less trust- ?f

worthy because of relatively small sample sizes. For these reasons (and

particularly because prediction equations were developed on general program

curriculum groups which for female Blacks had less than 25 cases), we do not
present regression results for female. Blacks in the next section. Second, note

\ that slight ceiling effects were apparent for White dcademic students both

-

male and female for grade 9 reading scores. This raises problems in inter- *

preting regression results for these groups on reading ‘scores, but recall

that test scores of academic students are not a primary focus of concern in

<

our inquiry.

<

Regression reanalyses. Having conducted cross-tabular and grgphical

analyses of the Growth Study reanalysis sample data, our next step, as with

=

the TALENdeata, was to conduct regression reanalyses. , Specifically, we used
data on general program grade 9 ‘and 11 test scores (after” deleting outliers)

to develop regression equations for predicting grade-11 test scores. The

prediction equations were developed separately by sex:race group. except

that the female Black group was omitted from these analyses, because it con-

[' tained so few cases (n = 19 or 20, depending on which test is considered) in
|
|
|
|

- ( N
o ‘ JU :
. . ; -
. ERIC- ‘ :
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the stage 2 sample. Thus, prediction equations were developed separat?Iy

_for the three sex-race groups'of general students namely male-Whites, female- ]

" Whites, and. female-Blacks. For each of these groups, separate predictipn

7

‘equations were developed for each of the three STEP tests, namely reading,

- M N
math and writing. For each of these nine cases (three sex-race groups, and

three tests each) the first prediction equation simply used the grade 9 test

s;&ges to predict the corresponding grade 1l test scores. Next, grade 11

tést scores were predicted using both the corresponding grade 9 test score,.

‘% and the "family press" (FP) score described. above on p. 61. Thus a,

total of 18 separate ‘prediction equatipns’were developed, ;11 based:on data -
for general program Students in our stage 2 sample. Table 3.2.16 shows the
summary statistics for all éighteen prediction equations. Several points

are worth noting about these results., First,. the grade 9 test scores explain
some 40 to 60% of the va;iance in'correspon&ing grade 11 test scores ‘{the
exception is math scores for male Blacks, for which only 26 cases were avail-
ablé). Second, addition of FP scoresvto the prediction equations explains

.
very little variance in grade 11 scores above and beyond that explained by

grade 9 scores. This corresponds with what we found in TALENT regression

>
.

breanalyses jnamely that SES and school variables added 1ittle predictive power

beyond that afforded by grade 9 scores, see pp. 44-45). Third, White femalegt
grade 11 scores were predicted with greater preciéion (L.e. higher Rz) Qhan
dhite males' scores, again p;;alleling what we found with TALENT data. 'F;urth,
grade 11 reading scores were predicted with more precision th;n grade 11 math
scores (again what we fouﬁd'in the Project TALENT data), but for the fwo male
groups‘gradg Il writing scores showed higher R2 thanigrade 11 reading sgores.
Comparisons between Growtb results and TALENT resulgs need to be viewed with

some caution. however, for two reasons. First, the intervals spanned by the
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TABLE 3.2.16: Summary Statistics for Growth Study Prediction Equations, Developed Using Data on General Program Students

Males-Whites ’ Females-Whites
: y w i
Test Score Predicted and ‘ b*(gd 9 5 b*(gd 9 5 b*(gd 9 )
Prediction Variables N Cnst.* tést) R R° N Cnst.”™ test) R R® N Cnst.” testPR _ R
R

« 0.79 .632 .400

Reading Gd 11
.808 .693 33

125 93.90 0.69 697 .486 94 61.67 0.82 814 .603 33 61.37 0.80 .628 .394

0.79

—98_

LEquation 1
Gd 9 Reading
- 3
0.70 .700 .489 93

M

Equation 2
Gd™Y Reading & FP L 121

125 67.65 0.78 .694 .482 93 75.09 0.74 .780 jfos 26 170.85 0.37 .434 .188
.440 104

I, Math Gd 11
: 5
0.72 .785 .616 26 0.35

Equation 1
Gd 9 Math
0.77 .706 .499 93

a2

Equation 2
Gd 9 Math. & FP 121

-

Writing Gd 11
0.78

¢

.790 :624 31

132 85.02 0.70 .713 .509 98 61¢37 0.81 .790 .624 31 71.08 0.77 .684 .468
\ M
0.81 .689 .475

Equation 1
Gd 9 Writing

Equatién 2 , .

Gd 9 Writing & FP: 127 0.73 .728 +.531 98

-

[Note: Equations not developed for female Blacks because of small number of cases)

2 x
* Standard score metric.

94
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2,
g

two sets of data are different: TALENT from March-April of grade 9 to

March-April of grade 12 or about 36 months, and Growth from Sept-Oct

-~
S

grade 9 to Sept-Oct grade 11 og'about\24 months. Second, the STEP reading
| . .
and mathematics tests are designed to,tap.a broader range of skills than

the TALENT reading comprehension and arithmetic computations/reasoning

. . .
tests respectively. . .

As with the TALENT regressidn reanalyses, the prediction equations dev-

eloped using data on general program students in the Growth reanalysis (stage

2) data set, were next applied to data for commercial, other vocational and,

=

academic or college preparatory students, separately by sex-race group, to |

produce predicted grade.11 scores. Predicted grade 11 scores were then sub-

* E
-

LY . . :
tracted from actual grade 11 scores to produce residuals showing how much

more or less the commercial, other vocational, and academic students tended

v

to score on grade 11 tests than was predicted on the basis of performance
e

» . ) ./ .
of general program students. Residuals were calculated in two forms: 1n
- . 7

terms of the STEP standard scores and in terms of Z scores (the standard

scale scdre {%§idua1 divided by the appropriate standard deviatiou).

2

. - \ -
- Results are shown in Table 3.2.16. ‘The first noteworthy finding is that

results from our first and second prediction equations differ very little. In
) -

other words, adding the FP scores to prediction based on grade 9 test scores

changed results very little. This is of course not terribly surprising given

that FP added very little to the predictjon equations developed on the data

for general program students. Second, only 19 out of 48 Z-score residuals

- were 0.50 or greater. Thirteen of these were for college preparatory groups.

For Whites. both males and females. college prep students scored higher.than
\ .

- L4

predicted on the basis of general program students' performance on both reading

.

2l
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TABLE 3.2.16: Average Residuals for Grade 11 TeSt Scores. By Curriculum
‘ Program. Sex=Race Group. and Type of Prediction Equation

Used. ™
Standard score residual. Z - score residual, and sample size .
White Males White. Females '
Reading Comm. Other Voc. Coll.Prep. Comm. Other Voc. Acad. '
1.53 1.29 6.25 -0.17 _ -4.41  4.30
: Equation 1  0.14 0.12 0.58* -0.62  -0.52*  0.51*
: 28 212 890 T 267 69 . 841
: 1.70 1.34 " 6.05 . -0.24  -4.99 4.15
. Equation 2 0.16 0.12 0.55* -0.03 -0.60* 0.50*
28 195 878 263 66 829
Math ' . o S
e 0.24 -0.42 2.42 0.09 -2.86 2.89 .
S Equation 1  0.03 -0.05 0.29 0.01  -0.41 0.41 . P
- : ] 31 215 895 270 66 840
b P 0.43 0.24 3.50 0.14  -2.49 2.31 :
; . Equation 2 0.05 °~  0.03 0.42 0.02  -0.36 0.33 .
* , 30 198 8853 267 64 828 S
Writing . g |
, - 6.16 " 2.83 8.65 -1.01  -2.99 4.74
'Equation 1 0.61% 0.28 0.86* -0.10  -0.31 0.0 =~ _ .-
} N 32 . 2.2 891 265 68 837 N
L ) . 6.01 2.54 7.16 -0.94  -2.31 4,85 .
i Equation 2 0.61* 0.26 0.72* .10  -0.24 0.50% . . 1
31 195 879 262 6 8§26 ;
; . Black Males . 1
Réading : Other Voc.. coll. Prep. W
. ! — 2.03 . 7.56 l
.. §Equation 1 0.16 0.61* . |
LU . 27 ., 61 B
- ‘:‘ .
' Equation 2 1.69 8.34 -
0.13 0.66* .
- - ’ 24 57 . |
Math . i
- 27,92 464 ‘ . |
Equation 1 -0.98* Q.57* :
A : 26 Y62 ’ . . l
/ I
-7.13 4.01 |
'Equation 2 " _0.87* 0.60% ;o
i } 24 58 : ' .- -
Writing , ’ ~ . Yo |
} R 031 6.76 |
Equation -1 0.04 0.75* . < ,!
26 61
‘ 0.01 6.95 . l
" Equation 2 0.00 0.81%
. 25 57

* Z-score residuals of 0.50 or greater are marked with an asterisk. Sample sizes
. " within sex-curriculum test sGore group vary because of missing data. Data for
- all female Blaek groups and for the Black male commercial group are omitted due

o small, sample—stzes. ~
t‘ . 1“/b p Z 80

s Yoo




-89" = . PR

.

1

? >

and'w?iiiﬁgitests, and Black Males scored higher than predicted‘on all

|

three tests. These results may be partially explained by the ceiling
i effects on grade é reéding scores for both the male and %emale White .
B i :
collegé prep group%. )
. It is worth commenting, at least briefly, on hhy tgese regression , i‘

results (Table 3.2.16) for academic groups appear quite different than

IR, -

the gain score results (Table 3.2.14). In both cases, changes in academic

e
e REA L,

groups scores between grade 9 and 12 were compared with those for corres-

.t

pggding groups of general program studerits. Yet the average gain score

differences showed changes to be quite similar for academi¢ and general . :
- * #- A

. * . ol . .
- _groups, while the residuals suggest that most of the academic subgroups R

P
%

aired more than predicted on the basis of general groups' patterns of,
g 1Y groups” p

performance. We did not explore these contrasting findings in any detail

*

because performance of academic program students was not a primary focus
- . o N

of our study. Nevertheless, the most opvious explanation seems to us to ] -
be-the—foliowing. Although average gains in test .scores of academie/ana
. general groups were highly similar,sit should be recailéd that at both
: grade 9 and grade 11, the academic grouﬁs' scores were Oon average one

' standard deviation above the scores of the corresponding general groups on

all three tests. Given such differences at the two time points, extrapo-

¢ ™~
.tatrng- the performance- of one group to predict that of the other is some- . -

»

what hazardous. Hence, the academic groups' yesiduals should not be taken

3 . *

at face value without further investigation of background factors which

m?ght explain both grade 9 score diff@renceé and grade 9-11 changes as well. S

-

L7 ’ - s . . N
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Turning to the comparisons of primary interest for our study, namely the
vocational groups with general groups, we see that fa; fewer of the Z-score re-
siduals were 0.50 or greater. Specifically, out of 30 Z-score residuals shown-
for vocational groups, only six were equal to or greater thah 0.50. These were

for the following groups and tests:

White males in the commercial group had writing scores about
6 standard score points greater than predicted.

Black males in the other vocational group had math scores -
7-8 points lower than predicted.

White females in the other vocational group had reading
scores which were 4-5 points lower than predicted.

It should be noted, however, that for two of these three groups caution
should be exercised wiéh respest to interpretation, because of small sample
sizes. Specifically the White male commercial group had only 31 or 32 cases
(depending on which prediction is considered) and’ the Black male other voca-
tional group had only 24 or 26 cases.

Also, it is noteworthy that results for 12 of the vocational groups' out-
comes (across the three types of tests) indicate actual grade 11 test scores
varied little from what was predicfed on the basis of general program students’

test scores. Specifically,

For whites, male and female, in both the commercial and other
vocational groups, math scorés varied less than 3 points
from what was predicted (though there appears to be a slight
tendency for commercial groups to show higher gains than
other vocational groups). &

White males in both commercial and other yocational scored less
than 2 points different than predicted on the STEP reading
test.




I3

-»

White females in the commercial group scored less than 0.5
points different than predicted in reading.

.

White males in the other vocational group and white females
in both commercial and other vocational groups scored less
than 3 points different than predicted in writing.

Black males in the other Vocational group scored only 2 puints
different than predicted in both reading and writing.

Comparing thesé differences to differences in scores between the;
stage 1 and stage 2 samples, it is reangfPle to conclude that residuals
of these magnitudes might eaéily result from vagaTties of sampling.

These are the specific results from our regression reanalyses cof the
Growth Study reanalyses sample. What we make of these results more generally

will be discussed in the next chapter, after we summarize the goals and

methods used in our overall study.
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IV. SUMMARY AND CONCLUSIONS REGARDING BASIC SKILLS ATTAINMENT

In this chapter, we briefly recount portions of this report before summar-
izing in section 4.4 our conclusions concerning the relationship, between
A

vocational education and basic skill attainment.

4.1 Background, Purpose and Scope

Amidst growing worries over basic skills achievement of our nation's

students generally, specific concerns have been expressed over the basic
skills‘attainments of vocational education students. The purpose of this
report therefore has been to examine avaiiable evidence on the basic skillsc
attainments of students enrolled‘in secondary vocational education programs.
Before doing so, we also briefly review selected evidence on the basic skills
requirements of occupations. Though basic skills learning of postsecondery
vocational students is a question of potential interest, it should be noted
that this report focuses on the secondary level. We use the term basic
skills to refer to the traditional three R's of schooling, namely, reading,
writing and arithmetic or mathematics. Even though we focus on only these
tﬁree general skills, available tests provide only imperfect measures of
these skills.

4.2 Basic Skills Requirements of Jobs

In past research a wide v¥riety of methods have been used to identify
the basic skills rgghirements for theysort of jobs for which secondary voea-
tional education seeks to prepare students. These methods have included
analyses of job descriptiops, self-reports by people holding various jobs,
analyses of written materials used on the job, and observations of people

actually performing jobs.

Probably the most widely used source of information on the skill re-

S

quirements of jobs is the Department of Labor's Supplements to the Dictionary

33




of Occupational Titles. These provide estimates of the physical demands,
%
working conditions and training requirements, for each of more than 10,000

occupational titles listed in the Dictionary. Skill requirements of

* €

. %

» occupations are divided into two broad categories: General Educational Dev-
elopment (GED) and Specific Vocational Preparation (SVP)}. The former en-
ﬂ;pmpasses the skills of reasoning, mathematics and language. For each of
. ; these skills, requirements were estimated by trained raters using task
“ statements implicit in. the Dictionary.
Several limitationg of the DOT ratings are apparent for our purposes.
Sticht (1979) criticized them as providing "only the coarsest differentiations
- of literacy requirements of jobs." Fine (1968) has pointed out that it is
important to distinguish between "functional or performance requirements' of
jébs and "employer or hiring" requirements. The latter may reflect labor
market conditions and thus may or may not be closely related to functional
or actual performénce requirements. This distinétion, together ‘with the
conclusion reached by Rumberger (1979) that the skill requi~ ments of jobs
have changed little d;er the past decade and a half, even though general ;
educational levels of American workers have been increasing, suggest that hir-

ing or employer requirements concerning basic skills may be more important for

job-seekers than are strictly functional job requirements for basic skills.

£l

A variety of other research has also been carried out over the last

decade concerning the basic skills requirements of jobs; including analyses

of literacy requirements, so-called generic skills requirements (communica-

tions, mathematics, science and reasoning) and necessary speaking and lis-
’

tehing skills as'well.

O . ‘

~FRIC . S . 3
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A range of skills thus seem to be viewed as necessary~for a broad
range of-.occupaticns. Among the research literature reviewed, reading is
the skill most commonly investigated. However, even for this one general
skill ; range of methods have been used to investigate skill req;irements
of jobs. Moreover, even when common methods have been employed (e.g. read-
ability analyses of materials read on the job) findings seem to vary sub-
stantially. Ong study, for example, ;stimated that '"college to college
graduate" levéi readiﬁg skills are required for secretarial jobs, while
another study found that "professicnal, technical and managerial' personnel
need reading skills of only around the eleventh grade in readability level.
Su¢h apparent discrepancies lead us to-conclude that while a range of basic
or generic skills seem to be quite important for a wide range of occupations,
it appears that determiningIWhat levels of such skills are functionally
required for specific jobs may be an impéssible task. We reach this conclu-
sion not only because of limitations evident in previous efforts to es£i$a£
functional requirements of jobs, but also because it is clear that require-
ments;may change in light of both changing labor market conditidns, and
changing technology available to particular occupations. Yet even if we
cannoﬁ determine the basic skills necessary for jobs for which secondary
vocational education seeks to prepare students, it is still relevant to
inquire into the question of how well yocational education prepares students
with basic skills commensurate with those,of others with whom vécational
education graduates might compete for jobs. As Thurow (1979) has suggested,

in a competitive job market with more workers available than jobs for them.

the key issue is not absolute standards of literacy or basic skills but

10;




/
¥

«

N

-95-

»

-

instead how the skills of vocational graduates compare with those of graduates

from other curriculum programs.

4.3 Basic Skills Attainment of Secondary Vocationdl Students

We thus sought to address the question of how basic skills attainments
of—sééondary vocational studenés compare with those of secondary general
students. Spécifically, we sought to éO@pare attainments at entry into the
different secondary curriculum programs, at time of graduation from them,
and also gains in basic skiils while in the programs. Though little good
evidence is ava@lable with which to address these questions, we identified
two national data sets with potential for answering these questions, namely

- Project TALENT 1963 Retest Sample

- Intellectual Growth and Vocational Development Study, cohort which
graduated from high school in 1969.

Our reanalyses focus on these two data sets which, though somewhat old,
seemed to:offer the greatest potential of any data available at the time of °
our stdﬁx for d&hﬁaring the basic skills attainments of national samples
of seconda{y ge?efal and secondary vocational students. -

4.3.1 Project TALENT-Retest Data and Reanalyses
" “

Project TALENT was a nationally representative longitudinal study of

students enrolled in grades 9 through 12 in 1960. In 1963, twelfth graderé .

in 118 public high schools included in the 1960 survey were retested, and

* .

A
our TALENT ,reanalyses focused on this 1963 retest sample, which included
over 7,000 cases of students who had been tested in both 1960 as ninth
graders and 1963 as twelfth graders. .

Our reanalyses of the TALENT retest sample drew on three types of data:

curriculum self-reports, test data, and background information. In both 1960

*

. 102 .
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and in a 1964 follow-up survey respondents were asked to identify their

[

planned or actual high scﬁoo{ program as general, college preparatory, com-

’

mercial or business, vocational, agriculture, or other. Since there were

discrepancies in curriculum identifications for some individuals aqro;;

these two survey points, and because of other .considerations, we focused

our reanalyses mainly on individuals whose, purriculum self-reports were

consistent across these two points. The test data we used were the TALENT
» * 1

tests of reading comp}phension, arithmetic reasoning, and arithmetic compu-

tations, Also used were data on individual's socioeconomic status, parent's

education, and characteristics of the schools attended-

Four criteria were used in selecting cases from the TALENT retest sample

.

for our reanalyses. Specifically cases included in our reanalyses had to ,

3

%

have
é

3
N L

- information on end-of-high school curriculum program

- matched reading comprehen51on or arithmetic test data for grades,
nine and.twelve (that is pre- and post-test data on readlng or
on arithmetic)

——t

- racial identification as whlfe or attendance at a school -
whose principal identified it as having a racial composition of ’
less than "20% Black (it was necessary to limit the rearalyses in
this way to a '"mostly White" samplé’because individual racial
identification is available for less than half’“the retest file.
cases) ) .

- grade 9 curriculum identification the same as the grade 12 ident-
ification.

.

-

from about 7,500 to 3,808. Since the reanalysis samplé was so much reduced

in size from the original TALENT retest sample, we examined the way 'in which

* our selection criteria might have changed the composition of the reanalysis

Application of these four selection criteria reduced the number of cases
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sample from that represented in the original TALENT sample. Examining

data on sex, curriculum program, SES and test scores, we found that college
preparatory students represented a slightly larger proportion (6« % larger)

of the reanalysis sample than of the more general TALENT retest sapmple, and

that one group of females showed a relatively large change in average test

Wl

scores after application of oun final selection criterion. Because of the

latter finding this group was deleted from reanalyses. Otherwise, the Te-

.

analysis sample seemed similar to the larger.sample in terms of'SESQ and

v

test scores at both grade 9 and 12.

%

% 4] -
As a result. of these considerations reanalyses were performed separately °

on seven sex-curriculum groups, namely
male - genera} . .-
comnercial
other vocational
.college prep
’ .
female - general .
commercial - Y

- -

college prep - . Y
R & ! ’ 2, » . o .
The othei vocational category was composed of cases identified in the

TALENT data as vocational or agriculturé. Pooling across these categories

A

v . . ’
H . . .
was necessary for males because of small sample sizes. The other vocational

<

group was deleted for females however both because of small size ( n for

vocational and agriculture equaled only 28) and because average test scores of

the female other vpcational group in the final reanalyses sample differed nét-

- B

ably (i.e. by more than 1/2 standard deviation) from those of the female other
vocational group in {he larger TALENT sample.

,%hreé types of analyses were conducted on the TALENT data: cross-tabular

N R

analyses, graphical alanyséé and regression analyses. Cross-tabular analyses

a *
~
»

I lO‘i o .. ‘ v

-
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of grade 12 test ‘scores (€xcept for comparisons with low numbers of cases which

t

o5 ,!‘98- ’ ) .

" v . .

indicated that at both grade 9 and grade 12, average test score differences

1
<

between vocational groups (i:e. commercial, for both males and females and

other vocational for males) differed relatively little from the average test

scores of corresponding. general turriculum program groups. However, on

average,  college preparatory groups scored one- half to one standard deviation

t

greater than general students at both grade 9 and grade 12 {with differenceg

tending to be larger on arithmetic reasoning and reading comprehension than s

- ¥
on arithmetic computations). In contrast to these differences, cross-tabular

results indicated that average gains between grade 9 and grade 12 were_ similar
. . N
4

'

Specifically, gain score differences

- .

across curriculum groups var1ed by less than one-third of a standard deviation -

across all of the currlculum groups.

a EY
o

13
made any associated gains suspect). . . .

L]

Examination.of graphs of test scores for the TALENT reana1y51s sample
T .
showed an upward shift in grade 12 test scores in comparlson to grade 9 test L ,
e . LY
’ [

scores across all sex- ~-curriculum groups. Also, however, it revealed that

-

grade 12 read1ng comprehen51on and arithmetic reasoning test scores for both .

male and female colLege prep students were not normally dlstrlbuted but 1nstead

4

tend to bunch toward the Eiéher\end of the, scale, indicating that many grade 12

. ¥. . - .
college prep students marked most items on these tests correctly (or what is’

.

sometimes called ceiliﬁg effects). Scattergrams of.grade 9 vs. grade 12 test ,

>

scores also revealed a number of outlying cases, which were om1tted for the

-

purposes of developing predxctlon equations (51nce small 'numbers of outliers

4
can bias regression .results). < PR ,

B

. . 3
Regression analyses were employed to develop prediction equations-based

on patterhs of grade 9 and,k2¢test scores of general program students. These

F

. - M ¥ . K
prediction equations were then applied to the data, on other curriculum program -
2 “ .

[
,
.
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students (i.e. commercial, other vocational, and college prep . for males, Ty

v [N

and comﬁ;rcial and college prep for females), to.show how they would scofe

. at grade 12 if their rates of attainment had been the same as that of cor-

-
o ~ . -

responding .general program groups. Three different prediction equations were

empldyed Iusing only grade 9 scores; grade 9 scores and SES; and then grade 9
scores, SES and data on schools). Predicfed sébresfﬁere then subtracted from

X

actual grade 12 scores to produce residuals which showed how much-more or

less other curriculum program students scored than predicted on the basis . :

- N . . .

‘of performance of general "program students. Results indicated chat almost’

’ o > . L6

all #esiduals were less than one half of one standard deviation of grade 12

]
.

+ scores. Though results for the coullege prep group must be viewed cautiously \

“ *

LI
Y

because of apparent ceiling effec'ts on two of ‘thegrade 12 tests, these’

cresults lead us to conclude that evidence in}the TALENT reanalysis sample indi-

.
4

‘cates that among White female and male commercial stuqbnts and male otﬁeg voca- .

-

P

. € .

tional students, gained about the same as general students in basic skills, as

’ : represented in TALENT reading comﬁrehension; arithmetic réasoninggandearith-ﬁ
+ . ' N ) :‘* ’ ’ * n
A} [N

metic computations tests. ’ .

s

. X v
o . * 3

4.3.2 Growth, Study Data and Reanalyses
b . -

i x %

*r

. The Study of Academic Prediction and Growth was based on a sample of \ :

4 - -
27 schools' across the nation, though it was not a strictly representative
” k ’

»

" nitional sample as. was the original TALENT sample. Our reanalyses of Growth ,

x

~ ) data focused on the fourth cohort of students who were in ninth grade id
hY . 3

. . fall. 1965 ahd in érade 11 in fall 1967. These stude?ts were administered . -

the'$equéntia1 Tests of Educational Progress in fall of grade 9 (Forh 3A)
[N . * N . N

L . i - . ) Lo
and in fall of gradg 12 {Form 2B). Our reanalyses focused on the -STEP tests .

\
1
& - ] x

- .
- S

of reading, mathematics and writing, oL ’

-

- ERIC -
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- Our selection of a Growth reanalysi s .sample was based on criteria
: - "
roughly comparable to those employed in the 1ALEVT rganalyses. Specifically
<
, cases included in.our Growth reanalysis sample had to.haye: '
- STEP*test data fer grade 11 . ot a
. €’ Je LY
. f ‘ . . . DAY . . .
- curriculum identifjcation for grade 11 or 12 .
- - 3 ¥
. o z, Tace class1fiedaas white, black or untlassified (about 60 of
. ’ ", Growth cohort’ 4 were unclasstleg as to race, so it was necessary -
. to pool the unclassified cases W1th white cases to form a "pre, *
. dominantly White" category so ag- to retain a-sufficiefit number
_ : of cases-to allow analysis - . .
- grade 9 curriculum idéntification consistent with that for grade
. 11 or 12. '

., .
.%o
. he »

Appllcatlon of these selectlon criteria reduced sample size substan-,

tLally (spec1f1ca11y of the 7,365 cases with grade 11 data, only 3

° the other three criteria).

3,155 met

Thus we examined descr1pt1ve data’ on our f1na1

iy

.

Y = ' ) et
* reanalysis sample in cohp@rison_to data on a larger GrowthtStudy sample in

* -

.
-‘

Lo

affected the gomposition of the GroWLhareanalysis sample.

I

We found that

: an effort ¢o determine how application of our sélection criteria might bave

»

I3

2 -

4

.
* ,»
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be 'th¢ sawre as grade 11,

H
applicatiQn of the criterion of the grade 9 curriculum 1denL1f1cat10n to .

. L

1ncreased the pr0portlon of colleqe prep ,students from

; . # -

around 46~ 499 to 67- 69 Changes in proportions of the ether curricuium

- rl

groups (general business-commercial, and other vocational) represented\rn

the final analysis sample tended to be fairly similar.’ Also examined were

data on parents' educa%ion, grade 7, 9 and 1l test scores and A "family press"

variable. In sum, we concluded that differences in background characteristics

between our final Growth Study reanalysis sample and the larger Growth sample

@
- .
K . =

ténded to be fairly smalf, except for three sex-race-curriculum subgroups

<z

[

. -
7.

'




.
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represenfed in the finil sample by small numbers of cases (i.e. less than .

-

’

35)..'For this reason these groups (Black females.in general and other vocational
* o

groups, ana Black males in the commercial group) were deleted from reanalyses.
As with the TALENT data set p?ree types of analyses were performed
on the Growth data. First were cross-tabular analxses,’consisfing ‘simply

-

of calculating means and standard deviations of all three types of STEP

‘Y e \ ’

test” scores for both grade 9 and 11. These were calculated for boyh our

b
.
PO

final reanalysis sample (total n = 3155) and for the larger sample (n =,69f4)
: N e, ,
which existed prior to application of our final selection cTriterion (i.e.those

cases with grade 9 curricuium identafication the same as graag 11 or 12): Re-",

.
-

sults indicated that application of our final selection criterion changedi

average subgroup test scores by as much as 3.0 points, but tended to change

- -

. \ s ’ el LR
grade 9-11 gain scores byisomewhat less. For our final reapalysis sample,

. % .

‘average gains between.grade g'and'}l,,pooled across the sixteen sex-race-

" points in math, and'10.5 points-in writing.

-

curriculum groups examined were 10.3 standard scale points in reading, 5.9
. Al * ) -~ -
‘\"
. ~ -
. ". » ‘o . * . . N * N
Turning £o comparisons between curricuium .groups, we found that across
. * Al

. 1

all four sex-race groups, college prep averaged substantially higher on all

three tésts than general program students .at both grade 9 and 11, with'dif-{

A

x . L] . - > bl > >
ferences of about one standard deviation of’grade 9 scores in magnitude.

¥

a “ o N PO . . N »
In contrast..vocational subgroups' averige scores did not differ markedly ..

- ~

from those oy general program students (except primarily for subgroups

.
= ~

already noted having small samplersizes), Average gain scores differed even )

less across all types of. curriculum groups, with notable differences again
N . . . ']

-y . » .

apparentc5nly for Black subgroups having’ small numbers of cases. N

- v - N
. [y
. . ® .
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Out next step was to examine graphs of grade 9 and 11 test scores. As
. .
with the “TALENT daéa, this was done both to identify abnormal test score
disfribufions and so as to delete outlyingocases in the various general
» program subgroups, prior to development of prediction equations.
.Prediction equations were deviloped on the male-White, male-Black
and female-White samples of general students (the femile—Black group was
omitted due to small sample size) and these prediction équations were then
applied to corfbspgnding comé%réial, other vocational\aﬁd academic groups

* (except for the male Black commercial group which had too few cases). Two

different tybes of prediction equations were employed, one predicting grade

=

11 test scores only with corresponding grade 9 test scores and the othcr | E
using both grade 9 test scores and the family press variable. Predicted
- grade 11 scores were than subtracted from actual grade 11 scores to produce -

residuals. Results indicated that for White males and females college prep

students scored higher than predicted on the basis of general program stu-
. t -
K -

dent's performance on both reading and writing tests, and Black males college
prep students séored higher than predicted on all three tests. In all of these
cases residuals were more than one-half standard deviation. Another way to
interpret these findings is to compare the residuals with the average gains of

the corresponding general groups.* Doing;so indicates that the college prep

residuals, indicating how much more college prep students gained than predicted

on the basis of general students' scores, amount-to some 40 to 100% of the
average general students' grade 9 to 11 gains. . However, as explained previously,
these results need to be viewed cautiously because the grade 9 score averages of

general and academic groups differed by as much as a full standard deviation or \

-

0 ) x
more.

v

*-Compare Tabfe 3.2.16 with Tables 3.2.7-3.2.12.°

o - C 10y
x ] N I - -
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Far fewer of the residuals for vocational subgrouﬁs were as large
(specifically only six of 30 were as large as 0.50 standard deviations).
Moreover, most of the larée residuals for vocational groups were for ones
(i.e. the Black male other vocational and White male commercial groups)
which had relatively small sample sizes. Otherwise tﬁe only vocational
group residual exceeding 0.50 standard deviations was for white males in
the commercial group who scored about six points higher than predicted on
the STEP writing test. For all other vocational group comparisons (12
groups and 24 comparisons based on the two types of prediction equations),
in only one case was a residual as great as 0.40 standard deviations.

From these results we conclude that evidence available in the Growth Study

indicates that betw%gn fall of grade 9 and fall of grade 1I, vocationalu

program students' gains in basic skills as measured in the STEP reading,

math and writing tests were not substantially different than gains of gen-

~

eral program students.

4.4 Conclusions

Evidence reviewed in Chapter 2 substantiates the common belief that the

basic skills of reading, writing and mathematics are important for a wide

range of occupations. However, unlike some other investigators we conclude

.

that it is, practically speaking, impossible to’determine empirically the

exact levels of basic skills which are functionally ‘required for specific

.

occupations. We reached this conclusion for three broad sets of reasons.
First is the problem of methodology. There appears to us to be no cléarcut
and reliable method for assessing various basic skills® requirements of jogs.

Second, it is clear that functional requirements of‘specific jobs can change

.
>
€




v . 3
over time with changes in technology. Third, it is extremely hard to

distinguish between actual performance or functional requirements of jobs. .
and requirements which are the products of a competitive marketplace. If

many skilled applicants are available, employers naturally may hire ones

with greater skills even if those skills are not actually, functionally

required for the work they will be doing. :
|

i

Nevertheless, the question of the basic skills attainments of voca- .

! tional students is still an important one. Even if we cannot determine

|
precise levels of basic skills necessary for jobs for which vocational ‘
education seeks to prepare students, it is clear that skills in reading and

writing are required for a wide variety of such jobs. In a competitive

) job market, it is relevant, as Thurow pointed out, to inquire into the

»

comparative question of how vocational students* basic skills attainments
compare with those of students in other curricula, with whom they may have
, h :

to compete for jobs. In this light, we used the TALENT and Growth Study

data to compare the basic skills attainment of secondary vocational students
with those of general program students. ) . .
A .

Before stating_the overall conclusions drawn from this investigation, let

P .
. . us first point out six important limitations of these data sets, for the pur

poses to which we have put them. First is the yintage of the data we have re-

4

d analyzed. The TALENT retest file contains data gathe;ed in the period 1960-63, .
and the Growth data we analyzed wére gathered in the 1965v67 period. These data
thus obviogsly are.noz directly pertinent to énf exéﬁination of the basic skills
. attainment of.vocational students now enxolléd in the nat{on's schools. Second,

the grade spans covered by the TALENT and Growth data are not ideal. TALENT

i

WJ:EEE - . v
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data are available for the span of March-April grade 9 to March-April

-

grade 12. Growth data cover the period Sept-Oct grade 9 to Sept-Oct
grade 11. Since most secondary vocational programs aimed at preparing
students for bccupétiogs (i.e. occupational as opposed to nonoccupational
vocational education) are offered in grades 10, 11 anq 12, yg would havg
preferred data spanning these grade levels. -

" Third, ‘méans of curriculum identification availablé in these two~
data sets were limited. Student self-reports were the only séurce
available for identifying sfudents programs, and so these had to be used.
Nevertheless, ¥t should be noted that in our previous study (Woods § Haney
1981) we found that estimates of employment outcomes associated with parti-
cipation in vocational education differed depending on‘whether curricula .
weré identified on the basis of student sglf—réﬁorts or‘on the basis of
course transcript information. Also, samples sizes were such as to allow
oply the broédest sort of differentiation among different types of secondary
vocational education, namely between business or commércial and other voca-
tional programs, and not even both of these distinctions-could be drawn for
some subgroups because of small sample sizeg. Lack of greater differentia-
tion is an important drawback because we know fram previous work that outcomes
may vary as much between different types of secondary vocational programs as
between vocational and general programs. In part because of the prob{em of
unrel@ability in self-reports- of curriculum program we adopted the strategy
of basing most curriculum comparisons on groups of individuals who gave con-

sistent reports on the curriculum program enrollment at early and later survey

points (grade 9 and 11 or 12 for Growth data, and grade 9 and 12 or one-year

"follow-up for TALENT data), This strategy was adopted also because, even

112 ' ‘

o,

A . . -
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aside from the problem of unreliability, when different curricula were

reported at two time points, we had no way of knowing when a program

stransfer might have occurred. Thus our ‘analyses largely do not take into
i account cases in which Students,rrported different curricula at the early

.and later reporting dates.

Fourth, data for identifying the mace of cases represented in the
. two data sets were Highly imcomplete. We would have liked to keep
analyseg of different race'groups (or at least White;and Black) separate
because, however regrettable, it is clearly true that indiyiduals of dif- -

ferent races often receive different treatment in our nation's schools.

-

8 - "
* , - Also, it is well-known that test. scores often differ substantially by :
race. However, individual racial data are highly incomplete in both of ° .

.

the data sets reanalyzed. Therefore we were forced to adopt the strategy

of basing most of our analyses on groups which were predominaﬁtly White --

that is for TALENT, .identified as White or who attended schools reported
to be less than 20% Black, and for Growth individuals classified as White

»
or unclassified (that is not classified as Black or some other racial group). .

To as great an extent as reasonable given available sample sizes we examined .

results separately for Blacks with Growth data, but in several instances,

analyses for Blacks were not carried out because of small sample sizes.

.

Fifth, tests available in the two data sets are not ideal measures.of

»

the basic skills of reading, writing and math. Indeed no measure of writing

skills at all is available in the TALENT data set, and the STEP writing test

-
y re
has been criticized as, | eing based solely on multiple choice items and not
employing actual writing samples (though it is worth noting that a STEP essay
e 113 .
Q . N

ERIC . ,
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writing test is available). Nevertheless, whatever the weaknesses in general

of standardized multiple choice tests as measures of basic skills, the TALENT

tests and the STEP tests are certainly no worse than the genre, and in the
k3 - ~

opinion of reviewers cited perhans better than most tests of this type.
Sixth, the data analyzed are strictly nonexperimental, that is they are
not based on any experimental manipulation of things, for example, random

. . . y .
assignments of students to different curriculum programs. This means that

although we can compare grade 11 and grade 12 test sc&fes of students in

different curriculum programs, we can never be sure whether or not apparent

A
b = P

differences are due to the programs in which students enrolled, or to pre-

N -

I ’ L 1 . . .
existing dfg}erences in the students who enter into deféant programs. To

some extent we can control for preexisting differences; for example, by

&

.

treating sex-race groups separately, by,ca}tulating gain scores and by doing’

regression analyses that include some measures of background characteristics.

2

¥ -
But with such non-experimental data, we &an never be sure to what extent end .

3
s

of program differences are actually due to programs in which students enrolled
) L)

¥

and to what extent they are dug to unmeasured differénces in the character-

.

istics of students who entered into differént programs. For this reason we .

have slanted this study heavily toward description and have avoided the sort

of causal inferences implied in phrases such as the effects of programs on

’

basic skills test scores.

So given these six broad limitations what do We make of our findings?

Broadly our conclusions, reviewed already in the foregoing sections of

<«
<

Chapter 4, are these. First, comparing test results for predominantly

.

White samples of TALENT and Growth Study students, we conclude that on .

-

grade 9 and grade 11 or 12 tests of reading, math and writing (Growth

Study only), scores were roughly equivalent for secondary vocational

B
z

and geheral students. Second, by examining changes in test scores, )

114~ o

. A
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in terms of both average gains and residuals of regression analyses, we con-

clude that test score gains of commercial program students and other vocational

students, both male and female in our predominantly White samples, were not \\\\\ :
™ T

notably different than gains evidenced for géhetal program students. Results

for Black students in the Growth Study were far less clear{rbdt’wherg;ggmple

sizes were sufficient to allow reasonable comparisons for Black males, we;rr o }
found that the saﬁe general pattern seemed to hold, namely a rough equivalence

in test scores in grade 9, grade 11, and gains in the interval, between general

program and vocational program students. : ’ . o

+

Given the large limitations already noted regardlng our reanalyses these

~general conclusions may not, at first glance, seem to amount to much. However,

given recent concerns over the basic skills attainments of secondary vocational

students, and specifically whether they attain basic skills commensurate with

those of general program students with whom they may have to compete in the

job market these findings of no notable differences are certalnly noteworthy
They may be especially so in light of the assertlbns of some critics that .
secondary vocational education constitutes a dead-end of educational opport-

unities, serving to track lower class and underpriviledged students into .

¢

lower status Drograms where they learn less. This may be so in some cases

L
»

perhaps. But our examination of data from two data sets from the 1960s, both

national in scope, though not strictly nationally represemative, provides

- ’

no suppcrt for the proposition that the basic skllls learnlng of secondary

DU
.

vocational program students is any less than that of general program students.

hd -
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V. BASIC SKILLS ATTAINMENT AND EMPLOYMENT OUTCOMES ASSOCIATED WITH

PARTICIPATION IN SECONDARY VOCATIONAL EDUCATION

In the last three chapters we have explored the relationship between
participation in secondary vocational education and basic skills attainment
as indicated by test scores. In this section we turn to examine the broager
relationship between participation in secondary vocafioﬁél education, bagic
skills attainment and employment outcomes. “In sect@on 5.1, we first provide
a brief summary of what was learned in our previous study about the relation-

ship between secondary vocational participation and employment outcomes.

) ~Then in section 5.2 we address the question of whether basic skills attain-

-~

ment in\géhergl_appears to increase employment opportunities. Finally,

- - \\;_\ ~ e »
- in section 5.3 we addreés*thenggestion-of whether basic skills attainment

‘appears to enhance the employment opporfﬁﬁitiesmgfn§econdary vocational

students in particular. g e

At the outset, however, we shogfﬁ explain that there presently exists
e

no very good data set with which to address these questions. In our previous

study we found that the NLS-72'data set was far and away the best available

#

data with which to address the question of whether secondary vocational
education, as comparea with general education, seems to make a difference in

employment outcomes. Yet NLS-72 provides no basis whatever for examining
’3 +,

changes in-test scores over the high school years, since NLS-72 base yeéar
k]

~

. . . & .
data were acquired on high school seniors. Thus, in answering our questions
about the interrelationships between secondary vocational education, basic
skills attainment and employment outcomes, we must pilece together available

. ¢ ° -

-

evidence froem different sources.*

* It is worth noting that in the future, the High School and Beyond data
set will afford greater potential for addressing these interrelated
questions. In its base year of 1980, the High School and Beyond Study
surveyed high school sophomores as well as seniors, who are to be followed

up in future years. i

Hs

/e
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5.1 Does Secéndary Vocational Education Make a Difference in Employment
Outcomes? ’ .

In our previous and larger study of vocational education (Woods and

E

‘Haney, 1981), we surveyed a variety of evidence in order to assess the
question{of whether or not participation in secondary vocationai educatioh‘
g is associated with any ga1nfu1 employment advantages. Without describing our" .
methods of inquiry, nor the sources of eV1dence relied upon, let us” here

simply recap our general findings concerning employment outcomes associated

e 3
s

with secondary vocational education.

' . ’ . Our first, and perhaps most important, concélusion regarding the

question of whether secondary vocational education makes a difference in em-

ployment outcomes was that there is no one answer, for the simple reason that

*
v

different evidence, pertaining to secondary vocational education for males,

N

and females and particularly-to different vocational specialties often seems

to .point in different directions. We found, for example, at 'the secondary

level that patterns of courses taken by vocational and geheral program stu-

-

dents appear to be much more similar whén vocational education .is treated as

v

’ an aggregate category than when major vocational specialties™are treated

I 4

*

separately.

\\\\\ Our second answer to the question 'Does vocational education make a
N g - .= .
O\ difference?" was a qualified yes. Evidence indicated that some forms of

Y

13

. 5 A iy :
\\\\\\vocatlonal education for some types-of students; are associated with a i
. 7/

riety of gainful employment advantages. Such advantages were most widely

apparént in evidence concerning females, both white and black who graduated

from high ‘School commercial business programs and did not go on for post-

1

secondary educa ig:: For this group, participation in vocational educatlon

i
Y

whether idehtified Th terms of self-reports or in terms of high school

coursework in business amd, _commercial areas, appears to significantly

>
Y

LRC
- ] . i . -4 . . ;
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' enhanSe employment .opportunities for as long as four years after high school

-

graduation, a% indicated by the socioeconomic status of jobs held by’gradu—

ates, the number'of weeks worked per year, and weekly earnings. These

s advantages appear to be closely associated with the fact ‘that female gradu-

. .
ates of high school business-commercial programs frequently enter ‘clerical

jobs.

Evidence concerning gainful employment outcomes associated withppartiQ

cipation in secondary vocational education programs by males was far less

* a

consistent. In analyses based on student self-repqrts, white male graduates

of trade and industry programs tend to work slightly more weeks per year,
; . i~ : .
white male graduates of business programs tend to go into jobs with slightly

higher status, and black male graduates of both business and trade and in-

dustry programs tend to earn very slightly more than comparable graduates

of high school general programs who do”not go on for postsecondary schooling.

But on other ga1nfu1 employment outcome measures, such as unemployment rates,

hours worked per week, and weeks worked® per year there appeared’to be

essent1a11y no differences between male graduates of high school trade and
- /

industry and business programs on the one hand and male genera1 graduates

on the other. Moreover even in those cases in which male self-reports of
gradua¢ion from high school trade and 1ndustry'and business programs did

B appear to be associated with employment advantages analogous advantages
- were not apparent in analyses based -on vocational coursework.

.

5.2 Do Basic Skills Increase Employment Opportunities in Géneral?

The results we have described so far would appeargto be somewhat .
contradictory. First, we noted that a variety of research indicates that

basic skills are required for a wide range of occupations. Second, we
b

found, in reamfalyses of:test'data from both the TALENT and Growth

- ¢ - “ £
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surveys, that changes in test scores in reading, writing, and math, dJ not
.. » . I .

.appear, to be substantially dlfferent for vocational than for gemeral high

a

e school‘students. But desplte these two general findings, we d1d discover o

~

<

. ‘' that secondary vocational programs, as compared wi%i general programsrof

3

study, are associated with gainful.employment advantages, particularly for .
females enrolled in commercial—business pfograms. o . .

PN "
»r <~

A natural question is whether this is plausible, that is: Can high

' » -
: school vocational programs yield employment advantages without“§howiﬁg up
A » i a . IS
in test score advantages? In brief, the ahswer to the question-is yes. Why

this is $o can be illuminated by reviewing recent 11terature 'on status -,

.'«) -

“ attainment. There is a vast amount'of'literature oh the issue of what

L) % =
factors seem to account for social and economig success of individuals. ;

P—

Indeed,, this 11terature is far too vast for us to review thoroughly here.

Thus, let us only recount several relevant findings from one of the more ‘

- recent and comprehen51ve studies of status attainment, namely Who Gets

’
.

Ahead by Chrlstopher-Jencks et al. (1979). .

x .
~ [y

JThis volume was aimed at identifying the determlnants of individual

.

success within the economlc and broader socigl system of twentleth century
United.étates. Indicators of success employed in the study were mainly

" 1
earnings and occupational status. The book focused on_ four kinds of per- T

sonal characteristics as possible determinants of adult earnings and occupa=

tional 'success; namely, family background, cognitive skills, personality

.

B

traits, and educational attainment. The study employed data from six
< s

w ! - - .t - ’
national surveys® and six .special purpose surveys (including ‘a subsample
. > a [N

of TALENT data). The main limitation of Who Gets Ahead was that in .

explaining the determinants of success, it -focused exclusively on 25- to .

~ . “
64-year-old men. Nevertheless, the findings concerning the relationship

El{fC‘ B | L1y L Lo

¢ - ) -
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between test scores and economic SUCC?SS were very 111um1nat1ng.

v

¢ . -

ase * For data bases in which relevant data were, available, significant

H . . A o .

correlations were consisténtly found béﬁween school test scores and both later
1

» .-

~

.

- - N ¥ ’ - 7 y
earnings and occupational status, gaﬁ%rally in the range of 9.2 to 0.6

» .

- . (Jencks et al., 1979, pp. 318-329). ) . *
[ - - B . . . ' . Iy .
T~ 9 The association between test scores and» occupational . :
status in oq; samples does not depend on the age at which
an individua® is tested. Nor does it depend on the age at

o which we ascertainjoccupation. These six surveys imply that
- . men .whose test scores differ by fifteen points (one standard -
deviation) can expect to work in occupations whdse status .
, - differs by one-third to oneshalf a standard deviation. (p. 219) ’
“ . y : u c
. ? However, when family background was controlled the association between
’ B \ . . .
. test scores and occupational status was reduced substantially. Moreoveér,
’ re - N !
' the influence of test scores on occupational status appears to operate

> »

+, +alpost exclusively in terms of years of schooling. Those who have higher

- W . .

. test scores early in their school careers tend subsequently to get more -years

- = . '

' of schooling. It is years of schooling which exerts farﬁmo}e direct influence

- . -

M‘ t - - - A '
- on,occupational status, rather than the skills reflected in test scores per
. . .

% : se. Jencks et al. {1979) specifitally concluded that"from 60 to 80 percent .
— . 3 * 3

13

i T of the effect of adolescent tognitive skills on adult occupational status

- ’

derives from the fact that adolescent cognitive skills affect educational
? ~

“

. n . > /
attainment. . . Contrary to what one might expect, high-test scores do not

N

! : increase the percentage vdlue 6f an extra year of schooling (bp. 219-220)..
. A similar pattern was apparent in the relationship between adolescent test
scorés and adult earnings (that is, a modest zero-order cq;reléfion.bu},one
,thatris mediated bysyears of schoql&ng). The mediation of the-test scorer S

® * 3 - i 3 .\ ' - -
4 - * earnings relationshjp by years of schoolifg was not as substantial a° he
“ - w N ! . »
‘ . 1Y o,
] . . o N - - ) v o “L‘ - N . : -

.
E lC ) ‘
. e - N
. .
N .
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> » > » . L .
mediation by years of schooling on the test scores-occupational status =

« relationship. As Jencks et al. commented, "Differences in education

4 ad .

. - ,}. . N ¢

help explain why men with high test scores earn more, but nearly two- -
thirds of the effrct of, test scores on earnings is independent of men's

"

‘edycation”‘(p. 121). Theeinvestigation nevertheless went on to c(mment

- .
- e

that "the effects of test performance on earnings are not very large

«

relative to thé overall earnings gap between the Tich and the poor in

-

. - A} ' v

general" (p. 121). v
) i N
These findings obviously suggest a very limited effect of test scores,

.-

independent of years of schooling, onoccupat10na1 success. "In this regard

two other aspects of the analyses reported in Whe Gets\Ahead should oe

noted. First, Jencks et al. generally refer not to basic skills test
scores but instead to cognitive or academic ability test scores. Using

o

Project TALENT data, ‘these investigatars did explore the relationship be-

L4

tween some thirty different tests and three indicators of occup#®ional

’

success (occupational status, hourly earnings, and log of hourly earnings). .

The. thirty different tests dealt -"ith academic subjects, nonacademic

N

’) -
. subjects, aptitude dnd ability and rote memory. .If was found that in

a . : 4 Lo . ‘
seneral academic tests and ability and aptitude tests tended to predict

<

later success better than either nonacademic tests Or Trote memory tests.

This finding obviously raises the question of which of these tests might

reaswnably be con51dered tests, of the ba51c skills of readlng and math.

[}

(None of the TALENT tests were intended to be direct tests of wr1t1ng

" skills). Table 5.2.1 presents relevant data from Jencks et al. (1979,

pp 88-89). These data suggest that to the limited extent that adolescent

test .scores do predict .later occupational success (none- of-the zero-order .

rl

correlations between test ‘scores and elthe:occupatlonal status or .

»

’ -~
~
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o
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o




-

! -115-
- ’ - ~.
\\~ o . "‘ . '
) :‘ . ¥ ‘ '.‘ A R
TABLE,$.2.1' Correlations - Between Three %ypes of Project
. TALENT Tests With Later Educatlon Occupational
, oW Status, and Earnlgg_
‘ . ’
Education; Gccupation gour}y
Type of Test ve 0 ' : ‘ arnings
, Academic subjects
English ¢ .471 .423 .164
Literature ~ .510 439 . «l62
Social Studies .499 436 ' .176
Mathematics - 5 s .
. information . 550 .495 L .219
. Arithmetic e R
computation, ~ ,338 , »316 % 166
Arithmetic- s _
reasoning . .425 .338 .148
Introductory - ) -
mathematics 515 ~421 .191-
Advanced . ¢ -
‘mathematics 474 .360 $176
Physicalqscience * .454 .364 .131
- Biological scierice 381 © U315 .107
S Mean of the ten correlations .462 391 © o164
Aptituae and ability tests . . '
» Reading comprehen51on .489 .405 .178
Vocabulary ‘. .482 .428 .184
Creativity Y352 . -.311 130
Mechanical reasoning .256 . 347 .122
L Abstract reasoning " .361 354 .153
Visualization .268 .256- .125°
Table reading .003 .054 .087
Clerical éhcking 051 .054 .092
Object Inspection -.006 .014 - . .023
Mean of the. nine correlations.251 236 T .122
“ - * .
v Measures of rote memory :
Memory for sentences » ° .095* 171 .040
Memory for words , - .282 .228 .103
,Mean of the two correlations .189 . .150 v .072;
.. , -\\ . . PO b
D . Y . N N
i - Sourgp Extracted from Jencks et dl., Who.Gets'-Ahead?. pp, 88-89.
Corrélatlons are uncorrected for test unrellablllty Test

data are from 800 males tested in grade 11 in 1960, ,and
educdtion, occupational status,*and earhings data are from
a 1972 follow-up survey, when these individuals were approxi-

mately 28 years old, . . .-

R -3

¥ . ¢
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earnings was as high as 0.50, or in other words, none explained as

much as 25% of the variance in these indicators\bﬁvoccupational success),

more general cognitive tests (such as mathematics information and reading .

»

\‘\\ comprehension) have more predictive power than the more concrete skills

(such, as arithmetic computation and memory for sentences). The only

exception to this gé;eral pattern is that vocabulary test scores showed

-

considerable predictive powér. These data imply that it may not be

specific basic skills which contribute to increased occupational success .

as much as it is general cognitive or academic ability, and characteristics

-

associated with it.‘ . 3

This 1nterpretat10n seems supported by another 1nterest1ng finding

>

T

repogied in Who Gets Ahead. Spec1f1ca11y, Jencks et al. report that

’

ntests given as early as sixth grade appear to predict educatlonal attain-

ment, occupational status, and earnings as well as tests given later" = .

&

(pp. 85-86). The interpretation offered for this surprising finding is

«

as follows: . ’ . . .
£ .

- This suggests that 1t is not cognitive skill per se . .
. : that affects later success. Rather, the stable motiva- .
C : tions and dptitudes that ledd to the development of v b
cognitive skills also affect later success. A test's T,
predictive.power appears to derive in large part from
its relatlonshlp to these stable underlying factors. (p. 86)
Taken together these findings suggest in general that bdsic skills

’ /

attainment during secondary schdol has a very limited effect on adults'
gainful employment -- measured either in terms of occubational status

’ “or earnings._(Specifidally, the research reviewed on the determinants

» [N Y

. of uccupatlo?al success indicates that:

3 .
+
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| 1. The relationship between adolescents' test scores .
| and subsequent employment is mediated ‘through years .
| of schooling attained (though this appears to be S

less true for.gfrnings than for occupational status). T o
2. It is more general cognitive and academic ability test

scores rather than rote or more concrete basic skills,

which have greater power to predict employment outcomes. C.

(The main exception to this general pattern appear's to .

be vocabulary tests, which as indicators of, verbal

ability show about as much predictive power as any

other single test.) .

2

Test scores from as early as the sixth grade shoy
almost as much predictive power as test scores from
\$ the high school years. - .

-
-
¢ 4.;‘%:'

Altogether these findings.clearly suggest that the basic skills

. attainment of secondary vocational students are not likely to have a strong
/// influence on their subsequent employment opportunities: Nevertheless, there v

, are two major reasons for exercising caution in drawing inferences from the

general literature on determinants of occupational success with respect to

secondary vocational students. First, even though basic skill attdinment may
o

K]

not eviuence much influence on employment opportunities among broadly-repre-

3

N 1

- sentative national samples of men, it may be that within the population of
.o individuals. taking vocational education programs at the secondary level,

bésic skills attainments show more influence. Second, it is.worﬁh noting

that most -of the general literature on determinants of occupational success,

.

and in particular Who Gets Ahead, has been based exclusively on samples of

males. In contrast, in examining the empioyment outcomes associated with .

participation in secondary vocational aducation (see section 5.1), we found
. I .
that advantages were most clearly apparent for females who participated ° .

. -

: in business-office programs at the secondary level. Thus, it is not

- .
unreasonable to hypothesize that the generally slim basic skills-employment

-~ x »

.
PN _ -
’ A3 *
. . ;‘ - * . x
I8 e Y
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relationship apparent for males,in general may not apply to females who

take voca®ional programs at the .seconddry level. "For these reasons, in

[

the next section, we turn to consider more direct evidence on the relation-

ship between basic skills attainment and employment outcomes among secondary

vocational students’, both male and female. .

5.3 Do Basic Skllls Increase Employment Qggprtunltles of Secondary///
Vocational Students in Particular? ] »

1

As we have noted ‘previously, there are currently no good- data with

which to examine interrelationships between vocational schooliné, basie skills
attainments,. and subsequent employment success. The two data sets which we
uied to examine the relative basic skills attainments of secondary vocational
and general students “(specifically the Growth and TALENT Retest data sets;

see Chapter 3) provided elther no data or deficient data for such an investi-
gation. 4The Growth study did not conduct any fellbw-ups subsequent® to high
school completion. While the TALENT study did conduct periodic follow-ups
subsequent to high school, the response rate for these follow-ups was so

poor for-the Retest suﬁsamp{e that the Project TALENT Data Bank will not

’

release follow-up data for this subsample. In the absence of any nationally
representative data set that contains follow-up information on subsequent
employment success of students for whom test score data are available both

early and late in their secondary school careers, it was thus necessary to

luse as the basis of this section the next best data set available, one which

. had both fellow-up employment information and end of high school test scores.

This data set is the National Long}tudinal Study of the High School Class of

1972 (NLS-72). R ' ;
, 1
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NLS-72 offers a number of advantages for addressing the questions in
this section (see Woods & Haney, 198i, for a more general discussion of the
’ advantages and dieadvantages of this and other data ;ete for studying out-
comes associated with participation in secondary vocational education programs) .
ﬁgMnong the main advantages are the foliowing: (1) NLS-72 provides a nationally -
representative'sample of secondary students; (2) it allows identification not '
only of whether students were in a general or vocational secondary program,
but also the basic type of program (trade and industry, and tusinefs—office’
were the major types’ef vocational programs pursued by males and females,
respectively); (3) it provides test score information on high school seniors
in 1972 in both reading and math; and (4) it provides follow-up information.
en subsequent employment of these same individuals at three time points (entry,
one year, and, four years after graduation). ’
Although the NLS-72 data thus seem to offer the best Opportunity cur-
e1at10nsh1p between basic skllls.attalnment at the end of high school and .
subsequent labor market success, this data set has a’ nimber of limitations

ently avallable among any national longitudinal data sets for studying the
e
r

h1ch should be mentioned. Among the main ones are the following:

ot prov1de direct measures of writing skills, the third of the widely

. - v

&1) although the NLS-72 contains readlng and math test score data, it does

cknow&edged "pasic skills"; and (2) because of our previous analyses of

he- NLS 72 data set, we are aware that there are often discrepancies between

o

]
t
%lterngtlve means, of 1dent1fy1ng students' high school programs (i.e., via

\ .. . -
student)self-reports, admlnlstrators' designations, or records of high -

i -

's hool éoursework See Woods and Haney, '1981, for a fuller discussion of

tLlS proLlem) For the sake of the analyses reported in this section, we




relied upon student self-reports, for two reasons. First, student self-
- © reports are the only means of curriculum 1dent1f1cat10n ava11ab1e in other
. data sets reanalyzed for this report, and hence relying uponuself Teports
in analyzing NLS-72 test data makes these analyses more nearly parallel those
of other data'sets. Second, our previous analyses of gainful employment out-
comes associated with participation in secondary. vocational education tended .
generally to yield larger estimates af employment advantages when curriculum
: identification was baseqion self-reports than when it was based on coursework.
Thus, rely;ng on student self-reports maximizes the possibility of detecting

any systematic relationships between employment advantages and reading and

N

- 3

math test scores. ) - )
With these points in mind, let us now explain our basic strategy for .
£ <
reanalyzing NLS-72 data in order to address:the question of whether basic,

skills attainment increases employment opportunities of secondary vocational

" students. Basic skills attainment is represen%ed by the general reading_‘
-~ and math test scores. tThese tests were administered to.the NLS-72 sample .
i in the spring of their senior year. Although these NLS-72 tests have some- -
times been described as teSts of ability, we eschew this terminology, for
the simple reason that the distinction between ability and achievement in
’ s;andardized testing has come to be more a matter of interpretation than
o£ substance. , Indeed, thé‘terms ability and achievement are commonly (in

our view too commonly) used almost interchangeably in distussions of

- standardized tests nowadays. NLS-72 standardized test scores were scaled )

so that in the total NLS-72 sample tested they had a mean of 50 and a )

, ) standard deviation of 10. ] ‘ . ) .

ERIC | o
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We restricted our attention strictly to students who reported themselves
to have pursued either a general or a ;ocational.program of study and to have
pursued no additional schooling beyond high school as of four years after high
school graduation (i.e. the groub which in our previous analyses of NLS-72

i

we call the no postsecondary group).

v
-

Given these two constraints we then divided up the sample of general
. ’ £ i

~

and vocational student§;with no pb;tseconda;y education into low,. medium,
and high'scor;pg indi&&duais on the basi; of grﬁdg 12 test scores. This was
done separately for math and ?eading test scéres. In this regard, it should
be noted that there are a sﬁbstantial_number of cases in the NLS-72 data

set with missing test scores. Specifiéally of the 3,954 cases in the‘
population of individuals who reported following a general or a vocational
program in high school and who did not pursue postsecondary education within

o

four years of high school graduation (i.e. which we called no postsec., OT

&

12 yéars exactly), 2,863 or 72.4% had test score data. The roughly 30%.

bf the cases without test data came primarily from ;cgoblg\wﬁibhgrefused

*to participate in the base-yea§ NLS-72 survey. Unfortunately, these schools
do not. constitute a random sample of schools surveyed, but instead tend

, largely to be "small schools, often in the South, [and] often rural in
location! (Creech, 1974, ﬁ. 7). Thus because the NLS-72 subsample analyzed
for the reanalyses {eportéd here was restricted in terms of availability

‘of test scores, data réporfed below oﬁ employment indices may not agree.

precisely with analogous data reported in our previous study for which no

restriction on test score data availability was imposed.

~
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High, average, and low scoring groups were defined by locating cut-off ©
score points which led to roughly 30%, 40% and 30% of our overall reanalysis'
sample being in these categories, respectively. Specifically the NLS-72
standardized test score ranges used to define the high; average,

and low scoring groups were as follows:

Percentage of

' Test " Scale Score Range  Reanalysis Sample
Reading Test Low 40 or below ) , 28.6%
- ' Average 41-51° 39.3%
) High 51 or above 32.1%
Math Test " Low - 39 or below 28.1%
Average 40-48 ‘ "38.9%
High : 49 or above . 33.0%

Note that the groups which we have designated as average in testvscores
‘fall very largely'below the general mean (50) on the NLS:72~readiné and math
test scores. This is because our reanalysis sample excluded two groups: who
tended generally to score abOVe dverage on these tests, namely, those who

did pursue postsecondary schooling within four years of high school gradua- ’

tion and those who reported their high school program to be academic or

college preparatory. Thus, it should be kept in mind that our designation

of high, average and low reading and math test scores refers strictly to

the NLS-72 subpopulation which constituted our reanalysis sample. ~ °

Having established these designations of high, average, and low test

o

scores, our stra{egy was then simply to conduct cross-tabular analyses to

see whether there was any systematic relationship between high, average,

*

and low reading or math test scores and a variety of indicators of gainful

*
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for four sex-race groups, namely: white males, black males, white females,

employment. Specifically, we ‘examined four such indicators, namely,
the Duncan socioeconomic index (SEI) of occupational status, weekly earnings

(adjusted to 1978 dollars),'number of hours worked per week, and number of

weeks worked per year. These were chosen because it was for these indicators

in our previous study (Woods § Haney, 1981). that we found. some of the clearest

differences between vocational and general high school graduates. ~Each of
g 2

I3 -

these indicators was examined at thxee time points, namely; at job entry

(i.e., as of October following high school graduation), about one year after

graduation, and about four years after high school graduation.

Additionally, as in our previous study we conducted analyses separately

.

‘

and black females. The vocational specialty area$ which had sample sizes

Al

sufficiently large (cell-size of 20 or more was our criterion) to allow

” 7

analysis were trade and industry for males and business-office for females.

“This strategy’yielded approximately 200 sets of compaiisons of employ-
M 4

ment indicators for high, average and low scoring groups (4 outcome qgasufes
: Q

x 3 time points, and ZJtestifx 2 sexes x 2 race groups x 2 curriculum groups =

\
-

-

-192). 'If there was a strong relationship between basic skills test scores

*
and employment outcomes, what we would have expected to find was a clear .
- ? ~ N .

£
trend across these comparisons, with the high scoring individuals doing

% .

better than lower scoring. individuals on the indicators of employment

yo

success. In general we did not find such trends. To illustrate this
. - - . ‘

general finding we present results only for Duncan SEI and weekly earningé

- 3 - - 3 %
outcomé indicators. Data for the other two indicators (namely hours worked

.

per week and weeks worked per year) are not presented both because these

-

o . 13y - co




s

b N

measures are not as widely recognlzed indicators of employment success as are

earnings, and occupational status and -because the pattern of. findings did

- " .
-

.not differ. <

o

?hbles‘S.SJ}-5.3.4 present average Duncan SEI and weekly eafhinks by
test score group by the various subgroups we -have mentioned. The sample sizes
for the four sex- -race groups at each of the three time points (1 e.y those
both employed and having test scores) assoc1ated with these tables are re-

*

ported in Appendix A. . P

-

Y

In ‘general samples of blacks tend to be much smaller than samples of
// R N
whites. Also, individuals within each of thése sex-race categories at each

of the follow-up points are not evenly distriputed across the two curriculum

.groups Lgeﬁgral for both males apd females and T &‘} for males, and business-

_— . .

office for females), and across.the high, average, and low scoring categories.
In general, more of-the various subsamples were in the general group than

‘ .
in the vocational groups, and since .the high, average, and low scoring groups

k-4
were, as previously explained, defined on the basis of our total reanalysis
i . ’ . «

¥

sample, relatively few bldcks tended to fall within the high scorin% cate-.

< N A

gories. Sample sizes for the readihg and math tests were virtually-

identical since these tests were given at  the same time during the spring

of senio; yéar in high school in 1972. Since sample sizes within some cells

k4

thus .fell to fairly small sizes, in reporting results in the four tables
which follow, we have deleted results for any cells in which the sample

size was less than-20. .

We first discuss results for the Duincan SEI shown in Tables 5.3.1

and 5.3.2 and then those for weekly earnings shown in’Tables 5.3.3 and

L

5.3.4. . -




. Duncan SEI . ) .

>

2

’ - . Tables 5.3.1 and 5.3.2 show Duncan.SEl scores fér males and females, %
- <t

~

Py % . hd
respectively. Before commenting on the patterns across low., average and
: _ high scoring groups, let us first note some of the broader patterns apparent

in these data. First, overall SEI scores tend to increase with increasing

<

years after high school graduation. Note,‘however, that as we found in
.our previous study (Woods § Haney,,1981), the pattern of increase appears to

vary by sex, with females showing an increase between entry and year 1 but
¢ » ) AN .
_leveling off between year 1 and year 4, but with males tending overall to

show the reverses

- ' Second, noéte that among°fema1es, graduates of business-office vocational

programs tend to have SEI scores considerably higher than graduates of general
{ .
programs, and this .difference appears to persist as long as four years after

high school graduation. This difference is of course an indication of one

2

‘ of the major findings of our earlier study, némely, that graduation from a
business-office program appears to give females a substantial employment ad-
.vantage as compared‘with female graduates of general high school programs.
In light of sucﬁ\gifterns, what differences in SEI scores appearT to be
associated with scoring high, average or low in reading and math\tests?‘ In

‘ short, the differences in SEL scores associated with scoring high, average

or low on the NLS-72'read1ng and. math tests appear to be both few in number

" [
and small in magnitude. In only 10.out of a possible 24 comparisons is
there_a_trend apparent showing high scorers to have higher SEI scores than
] AN

) : TN
average scorers and average SCOTeTs hlghen\Fhan lower scorers. Moreover,
. . o i
in 'several cases, those scoring low on e1then\fhe reading or math tests

, »

. r
. .
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TABLE 5.3.1:

)
- :
.
Yo -

M . - < :

PR L N t
Average Duncan SEI' Scores for Males with 12 Years of Schooling Exactly by High,
Average, and Low Reading and Math Test Scores, by Race for General and Trade §&
Industry Graduates, at Entry, Year One, and Year Four After High School Graduation
(NLS-72) (Weighted Averages) -

Reading Entry Year One Year ) . Four Years, R
* Gen. T&I - Totald * Gen. = T&I" Total? Gen. T&I Total?

Male-White ° & .

Low 19.9 _ 22.9 20.9 21.0 - 19.2 - 20.3 26.0 25.7 25.3

Ave. *~  21.6 22.8 . 22.7 .24.0 25.9:, 24.3 | 26.4 -26.4 26.7 -

High 23.6 22.9 23.8 24,2 22,57 © 22.2 28.6 27.2 29.6

Tetal 21.9 = 22.9 22,6~ 22.2 22.6 22.5 27.1 v 26.4 ©  27.2
:Male-Black . .

Low 21.9 . 20.5 22.1 21.8 17.4 21.0 25.1 22.0 23.7

Ave' * * * * * *. * N * *

”igh * * * * * . * . * * *‘ *

Total 22.9 24,1 23.2 21.7 20,1 , 21.7 - 26.6 ' 28.0 126.0
Math ’
Male-White : ) : N a

Low  -19.9 23.1- 21,1 2.2 20.6 23.1 24.1 28.4  25.6 T

Ave. 22.9 23.7 23.6 21.2 24.0 22.0 27.5 24.7 26.9 |

Itigh 21.9  21:5 22.4 .22.2 22.0 22.7 > 28.1 27.3 28.5 |

Total 21.9 22.9 22.6 22.2 22.6 22.5 27.1 26.4 27.2 |
Male-Black D ]

Low 21.6 20.2 21.7 22.9 20.5 22.7 20.8 21.0

Ave. "25.0 * 24.5 ) 18.0 * 19,2 34.8 33.8

”igh * . * * * * * * * *

Total 22.9 * 24.1 23,2 - 21.7 20.1 21.7 1 726.6 28.0 26.0

* Unweighted sample size for cell less -than 20.
3 Total includes general,*T§I, and all other vocational graduates.
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TABLE 5.3.2 Average Duncan SEI Scorés for Females with 12 Years of Schooling Exactly, by High,
~Average, and Low Reading and Math Test Scores, by Race, for General and Business-0fficé€
Graduates, at Entry, Year One, and Year Four After lligh School Graduation (NLS-72

(Weighted Averages) ‘

Reading ' Entry Year . * One Year - ®  Four Years
‘ Gen. Off. Total® Gen. Off. Totald Gen. __ OFE. Total?

Female-White ] - . i
Low 26.8 42,9 - 32.0 30.0 43.2 - 34.1 34.4 46.9 37.6
Ave. 30.1 * o 41.8 . 35.7 33.5 43.0 38.7 34.7 46.5 41.3
High  33.9 41.8 37.3 35.4 43.8 39.4 38.9. 43.2: 42.5
Total 31.1 42.0 35.4 36.6 43.4 38.0 36.8 -47.2 41.0

"Female-Black . .
Low ~ 17.0 33.9 19.9 27.5 38.9 30.2 - 30.0- 41.1 , 29:7
Ave. 22.0 31.0 26.8 23.6 42.6 33.0° 37.1 47.1 41.3
High * . x * % * * * . * *
Total 19.3 34.8 24.1 26.3 43.3 32.9 ° 32.4 .46;5 35.8

Math - i

'Female-White =~ . . .
Low  29.0 42.8 32.4 29.3 a1 34.4 - 34.4 47.4  39.0
Ave. 32.3 41.0 35.8 34.8 41.%, 37.7 . 36.8 45.2 40.5
High  31.5 42.9 37.0 35.4 '45.8 40.9 37.5 49.5 43.0
Total 31.1 42.0 35.4 33.6 43.4 38.0 36.5 47.2 41.0.

. Female-Black S
Low 19.2 30.7 21.4 26.6 38.1 30.5 32.6 40.1 31.7
Ave. 19.4 39.7 27.0 25.6 48,2 36.0? 32.3 51.1° 42.3

. ”lgh * * * * * * 4" * *x = *
Total 19.3 34.8 24.1 26.3 43.3 32.9 32.4 46.5 45.8
) )
* Unweighted sample size for cell less than 20. : .

2 Total includes genetral, office and all .other vocational graduates.
. ) . ,

~
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. have SEI scores eqdivalent to or higher than those scoring high on these

tests. For exampie,/gmbng male whites at four years after high school gradu-

atlon from a ;&I program, those scoring low on the math test had an average
Duncan SEI of 28 4 while those scorlng hlgh on the math test had an average

of 27.3. Among males the max1mum\§EI.sqqre difference associated with

v
A Y . “

scoriﬁg low or high on éither the reading or‘math test was only 4 points {for
male whltes graduatlng from a general program at four years after grad-iation).
For females the maxlmum SEI dif erenée associated wlth scor1ng high versus
“low on either test was 7.l points (on the reading test for female whites at
entry after graduating-from a general programf. Among white males, differ-

.

énces between high and low scoring groups graduating from trade and industry

2

4

programs ranged from -1.6 to +3.3'SEI-points. Amogh white females graduating
from a bﬁsiness-office program, differeneesxbetween high and low scqring

groups raﬁged from -1.1 to +3.7 SEI points. Given that the standard devia-
tion of SEI for the various sex-race and fime-point subgroups ranged from afloﬁ

of about 13 to a high of 20, it is clear that there are no significant differ-

7

efices in occupat10na1 status assoc1ated w1th these test score groups scoring

»

high and low,” at job entry, © ne year after graduatlon or four years after

graduation., Findings for blacks are less eclear, because of'small sample
‘. 6., -
sizes, but the data for blacks indicate no clear SEI differences associated

with test scores. In general, then we conclude that among these NLS-72
- L]
samples of individuals graduating from the_main vocational education pro-

[ -

grams, basic skills test scores during senior year at high school are not

significantly.associated with occupational status ‘of subsequent _jobs.




-
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Indeed the SEI differences associated.with test score differénces

. [N

+seem remarkably small in light of other variations in SEI scores. Note,

for example,' that the SEI scofe increases from job entry, to year 4 tend to be
. : . C :
both more consistent and larger than SEI differences assogiated with scoring
) v

[y

. high as opposed to -low on' either the reading or math -test. Siﬁilarlx,'note

. -

<

. . . cpp y .
that while the maximum SEI difference associated with test scores among any -

' of the female subgroups was 7.1 pdints, this amount is less than the SE{ o
\\differencgs betweéen graduates of general gnd business—office-progféms {(with™

‘comparisons consistently favoring- the business—office graduafe by some 10-17
l‘ \\ . ‘.-

. , SEI points). | L .

Weekly Earnings

Having reviewed”the data on Duncan SEI -scores, whag‘then of weekly

earnings? Data on thi§ indicator of gainful employment' are shown in Tables
. . ’ -
. i .

5.3.3% and 5.3.4. First note some of the broad patéerns apparent in these

o .o
2

’ .
. “*

data: - >

-- whites earn substantially more than blacks, éven after
controlling for test scores;

L3

-- males earn substantially more, than females,- even after con-
' -trolling for test scores; - )

-- all sex, race and. test score groups tend to earn more with .
increasing years aftar Nigh school gradué;ionh even after
controlling for-inflation (recall that all weekly earnings -
data were converted to constant.1978 dollars); .

-- female graduates of business-office-programs tend to earn . L

N more than female graduates of general programs. . .

- Against this backdrop; what do these data reveal about the relationship .

Y

between test scores and earnings? As Tables 5.3.3 and 5.3.4 indicate, there

. were a sub$tartial ‘number of cells with small numbers of blacks,' so let us - T
. Q - . -y - .t
k7 - . - N . = r %
Y , first discuss patterns apparent-among whités. Among white males) those
0y - o N ‘ R "
* : - L 4 . L]
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'// _ scoring high on both math and reading tests earn less than those scoring_ low
X . —_—
more often than the reverse. Indeed, at the entry year point, white male .

T&I graduates scoring high on either reading or math tests earn about+$30

.

less than their eolleagues who score low.on those tests. Among white male -

general Eraguates, there appears to be a slight tendency for high scorers more .,

often toé earn\more weekly than low scorers, but note that in general, earnings
\ k
differences between high and low scorers tend to be small.

In Table 5.3. 4 we see a similar’ pattern for white females. Among gradu-
ates from bysiness-office programs, high test scores are associated with lower
- T P
earnings as often as they are with higher earnings. For general graduates hign

test scores are somewhat more often associated with earnings advantages, but
1

differences’ are fairly modest -- all in the $3 to $18;ber week range.

Data- for blacks, males in Table 5.3.3 and females in Table 5.3.4, are-less

-

complete due to small sanple sizes, but aéainfﬁe do not see any consistent évi-

»

T ~ dence, indicating that higher test scores are associated with earnings ad-

vantages s / 3
]

The magnitude of earnings differences alfb appear very meager in com-

h 7
- parison to the standard deviations of earninés. Across the twelve sex-race-

time p01nt subgroups, within group standard dev;atlons ranged fiom $43 (for

white females at entry) to $81 (for whlte males at year 4) Thu even the

x
H

1argest of earning dlfferences associated with test scores (i.e., low scor1ng
white male T§I graduates at entry earn $33 more than high scorers) is equif”
valent to iess than one-half a standard deviation.

4

i .
Moreover, differences in earnings associdted with test scores appear as

L] 1 4
very small in comparison to other systematic variations in earnings,

~

specifically: : ‘ I
: ' kY

»

»
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;IﬁpkE"S.S.S Average Weekly Earnings for Males with 12 Years of Schooling Exactly, by High,
Average and Low Reading and Math Test Scores, by Race, for General and.Trade and
Industry graduates at Entry, One Year, and Four Years after High School Graduation

o , (In Constant 1978 Dollars, NLS-72) (weighted averages)

Reading - Entry Year a - One Year, a ’ Four Years a
. ' Gen. TGI - Total®™ Gen. TGI ' Total Gen. T§L Total
l Male-White i s
. Liow 168 192 176 200 210 202 225 229 227

Ave. 170 188 175 205 216 208 * 235 245 217
High 172 ‘159 i68 203 _ - 191 199 . 223 . 225 224
Total 170 179 173 ; 203 206 203 228. 237, 230
- - W
-Male-Black o ’ . ’

_Low 155 182 158 171 . 183 ° 170 228 188 - 207
Ave. * % * * . * * * * ¢ *
High * * % : * , *. * N * * *
Tota]l 144 173 150 171 183 175 219 178 . 204

Math ) - .

Male-White . ‘ ) .

Low 167 , 186 172 T 205 195 203 213 220 215
Ave. 167 194 177 - . 204 223 209° 229 261 238 ,
High - 174 157 170 ' 202 190 198 235 219 230
Total 170 . 179 173 203 206 203 228 237 230
Male-Black i . : -

Low 156 181 156 168 185 175 225 * 205

v Ave, 130 AN »138 180 * 171 206 * 196

. ”igh * * * R * * , - * * * *
Total -144 173 150 ‘171 183 175 . < 219 178 204

* Unweighted sample size for cell less than 20. .

3 rotal includes general, TGI and all other vocational graduates.

134 .
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TABLE 5.3.4 Average Weekly -Earnings (1978 Dollars). for Females with 12 years-of Schooling Exactly
by High, Average and Low Test Scores, by Race, for General and Business-Office Graduates
at Entry, One Year and Four Years after High School Graduation (NLS-72) (weighted averages)
) < ’ " Entry Year a One Year a Four Years a .
Gen. _Off. ° Total Gen. Off. Total Gen. Off. Total
_Reading . . . -
Female=White ‘ : R R :
Low 100 126 113 119 139 125 139 153 139
Ave. 106 129 ° 116 123 139 132 136 162 149
High 116 122 118 . 131 140 135 142 156 149
Total 109 126 116 126 139 132 139 158 147
Female-Black . <
Low . 100 105 113 132 143 132 148 141 142 e
Ave. 94 70 114 7 | 157 141 141 153 164 158 Q-
High * * * * * * * * * !
- Total 100 102 + 116 138 148 143 146 163 151
Math
i Female-White . ;
Low 99 130 111 118 148 128 133 160 141
Ave. 109 126 117 129 136 132 . 140 156 146
. High 117 - 123 "118 - 127 139 135 : 150 . 160 - 152
Total 109 126 116 126 139 132 . 139 158 147
N N
Female-Black . N .
) Low 100 149 118 140 147 146 153 140 145
_ Ave. 98 115 110 137 136 ~ 133 134 175 155
High Tk * * * * * * * *
\ Total 100 133 -116 138 148 143 146 163 151
\ * Unweighted sample size for cell less than 20. i}
\ 2 total includes general, office and all other vocational graduates. ¢ .

*
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-- weekly éarnings increase some $50-$60 for both males and

females- from time of job entry to year 4; : e
-- black males receive-weekly earnings some $20-30 less than white
males;

~- females, both black and whlte, earn substantially less than males .
~ . With sex-related earning differences tending po,lncrease with
increasing ‘'years after high school graduation.

In sum, our cross-tabular analyses provide‘no indication that ‘test
scores in méth'and reading are sigﬁifican§1y associated with subsequent
gainful employment (as indicated by Duncan SEI, weekly eérninég, hours
worked per week,}or weeks worked per year) among gyaduates of secondary
vocational programs who do not pursue postsecondary education within four
years of high school graduation. .In the next ;ection; we sum up our overall

\
|
|
|
|
|
|
|
|
conclusions from these analyses together with previous portions of this
report. ' ' °
|
|

A

‘ ’ |

O
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VI. .GENERAL SUMMARY )

.

‘The purpose of this report has been to review a wide range of evidence

.~

concerning the interrelationship between participation in secondary vocational

pJ .
education, basic sk@ils attainment, and gainful employment. In Chapter 2,

we reviewed evidence concerning the basic skills requirements of jobs. We
]
concluded a variety of research evidence substantiates the common belief

that the basic skills of reading, writing and math are necessary ‘for a wide

range of occupations. However, we also concluded that it is impossible to

determine the exact levels of basic skills which are functionally requirgd

’ .
1

for specific occupations. .
In Chapter 3, we reviewed evidence from two national longitudinal data

sets in dorder to compare the basic skills attainment of students in second-*;

¥ - .

ary vocational and secondary general programs. . We concluded, -using evidence

- 13

from these two data sets, that on grade 9 and graée 11 or 12 tests of
readihg, writing and math, scores were roughly equivalent for secondary
vocational .and general students. Also, by exaﬁining changes’ in test scores,
we concluded that basic>ski11'test score gains of commercial program students

and other vocational students, both male and female jn our predominantly white

‘.

samples, were not notably different from gains made by general program
students. Chapter 4 provides a much more detailed summary of these findings

from Chapter 2 and 3, plus a discussion of the caveats which should be

noted concerning these findings.

In Chapter 5, section 5.1, we first summarized the.findings of our

.previous study on gainful employment outcomes associated with participation

%

’

in vocational education. Briefly, in this study (Woods & Haney, 1981), we

L
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. K

-

'Y

found thg;*a\vdriety of research evidence indicates-that some ,forms of

C AT

secondary education for some types of students are associated with a variety -

A

of gainful employment advantages. Such advantages were most widely appafent .
for females, both black and white, graduating from business-office programs,

1
and not ¢oing on to pursue postseconddry education. Sect%bn 5.1 presents

a more detailed summary of these findings and caveats conc%rning them, but

+

for a full elaboration'of the basis for this general conclusion, our

original repQrt (Woods § Haney, 1981) should be consulted.

3

In the remainder of chapter 5, we reviewed evidence concerning the

éxteﬁp to which basic ;kills attainmenfs, as evidenced‘in test scores, may
contribute to employment advantages, both am;ng the population.in general, ’
and among secondary vocational graduates in particular. In section 5.2 we
reviewed recent research fihdings on the determinants of occupational 5
success. This evidence indicated that basic skili attainment Bff.fé! inde-
pendent of years of §éhboling completed, does not show much effec} on either
occupational status br earnings. Also,'it was noted that tests of the more
concrétq or rote of basic skills do not seém to have as much power to pre-
dict later occupational success as do more general tests of cognitive or
’

academic skills. Moreéver, research indicates that tests given as early
a; the ;ixth grade seem to have as much predic£ize power regarding adult

. . © .
occupational succ;ss és do tests administered during the secondary grades;
clearly raising the question of the extent to which basic skills attain-
ments in secondary schools, as 6pposed to earlier academic attainments, in-
,fluence adult emplofment opportunitigs. .

In section 5.3 we turned specifically to address the question of

the relationship between basic ‘skills test scores and occupational success
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among secondary vocational program graduates. Using data from the NLS-72

survey, we found virtually no evidence that either reading or math test
L 4 - . . <
scores in the senior year of high school show any relationship with- sub-

-

sequent employment success of secondary vocational graduates either at

job entry or as long as four years after high schoolE%raduation.

Overall then, where does this leave us concerning the iﬁterrelationship
between secondary vocational education basic skills attainment and gainful
employment? In genefai, and simplif&ing greatl}, our findings indicate
that: A .
1) basic skills do seem to be important for a wide range

of occupations;

-

2) the basic skills attainments of those participating
in general and in vocational secondary programs appear
to be fairly similar; - .

3) - graduation from secondary vocational educacion programs
as opposed to- general high school programs does appear
,in at least some cases to be associated with employment

. advantages.

'

On their surface these three findings could appear to be somewhat contra-
dictory. Specifically in lignt ofothesé findings; ore might reasonably
agk whether secondary vocational edﬁcation can yield employment advantages
rélative to secondary general education programs, without enhancing the’
basic skills attainments of secondary vocational students relative to

this same-compariéon group? The. answer aﬁpgars to be yes, for weifound

in evidence reviewed in section 5.2 and S.é that bas;c skills attainments
as reflected in standardized test scores éo not appear to be stroﬂgly
related—té empioyment success, once we have controlled for yeafé of

schooling attained. This finding should certainly not be interpreted

to mean that the basic skills of reading, writing and math are unimportant,

@
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for a variety of evidence indicates that they are important for a wide

>

range of occupations. However, what seems to be happening is that

vocational students attain basic skills which are roughly equivalent

to those of general high school proéram graduateé, but that in addition

,

3 -

they receive something else which gives them an edge, at least in some

A

cases, in the job market. Exactly what this something else may be is uncertain
. » .

<

from the'available research evidence. It may be skills which gfe directly

LY

job-related (guch as typing skills for those who seek clerical employment).

*

It may be attitudes or persqnaljty characteristics which makg them more
employabie. Or it may merely be certification in the eyes of potential
employefs, as having graduated from a vocational program. From the avail-
able évidence we have no reasonable basis on which to judge whic? of these
alternative h;;othgses -~ or others -- may account for the apparent oc;up;-
tional success of at least some secondary vocatiénél éraduates as compared
with general high school graduates. But what does seem reasonably clear

is that secondary vocational education can yield employment advantage§

without vgiving cleatrcut advantages to its graduates in terms:of basic

2
-

skills attainment.

14y

+

)

B




REFERENCES )

Barlpw, M. L. Changing goals. In G. G. Somers and J. K. Little (eds.),
Vocational education: Today and tomorrow. Madison, Wi.: Center for
: Studies in Vocational and Technical Education, University of Wiscon-
. sin, 1971. : . ’

z
Bottoms, G. Executive Director, American Vocational Association. Statement
before the House Subcommittee on Elementary, Secondary and Vocational
Education, March 1, 1979. a(mimeographed)

Buros, 0. The Fifth Mental Measurements Yearbook. Highland Park, N.J.:
Gryphon Press, 1959. .

Canada Employment and Immigration Commission. Generic skiils. Ottawa,
Ontario: Author, 1971.

Cook, M. A. & Alexander, K. L. Pre-occupational interests, accupational

preferences and work experience: Career development through early

# adulthood. Final Report. (National Institute of Education, Grant

No. NIE-G-76-0078) Baltimore, MD.: The Johns Hopkins University,,
September, 1979.

Corman, L. Basic skills proficiencies of secondary vocational. educatio
A students. Vocational Education Study Publication No. 4 -
Washington, D.C.: U. S. Government Printing Office, 1980.

Creéch, F. R. A vocational re-evaluation of the baseyear survey of the
High School Class of 1972: Part I, Selected characteristics of Class
of 1972. Washington, D,C. : U.S, Government Printing Office, 1974.

. " (ERIC No. ED. 115-691), .

Eckhaus, '‘R. The economic criteria for education and training. Review of
Economics and Statistics, 46:2, 1964,,181-190. .

ETS. Sequehtial Tests of Educatiodnal Pregress Technical Report. Princeton,
N.J.: ‘Educational Testing Service, 1957. .

Fine, S: A. hThe use of the Dictionary of Occupational Tiéles as a source
of*estimates of educational and' training requirements. ' Journal of
Human Resources, 3, 1968, 363-375.

Flanagan, J."C., David,.F. B., Dailey, J. T., Shaycoft, M. F., Orr, D. 3.,
Goldberg, I., & Neyman, C. A., Jr. The American high school student.
Palo Alto, CA.: American Institutes for Research, 1964,

Haney, W., Garet, M., Murchison, R., § NKimmel, C. Basic skills assessment
in South Carolina: How progressive an approach to minimum competency
testing? National Consortium on Testing Staff Circular No. 9.

, Cambridge, MA.; The Huron Institute, 1981.

Hilten, T. L. A study of intellectual growth and vocational development.

(Final Report. (Office of Education, DHEW, Grant No. OEG-1-6-61830-
0650) Princeton: Educational Testing Scrvicgl\iaéi;

RIC - Lds

'




~ ’ .

. ’ ’ «139~

Hilton, T. L. ETS study of academic prediction and growth. New Directions
for Testing ‘and Measurement, 2, 1979, 27-44.

v

- Jencks, C. & Brown, M; D. Effects of high schools on their students.
Harvard Educational Review, 45, 1975, 273-324.

Lannie, V. P. The development of vocational education in America: An
historical overview. In C. J. Schaefer and J. J. Kaufman (eds.),
Vocational education: Social and behaviorial prespectives. Lexington,
MA.: D. C. Heath, 1971. a

~

Mertens, D. M., McElwain, D., Garcia, G. & Whitmore, M. Effects of vocational

education on participants: A review of time Oor area specific studies
reported since 1968. Columbus, Ohio: The National Center for Research
_in Vocational Education, May 1980. (a)

Mertens, D. M., McElwain, D., Garcia, C. & Whitmore, M. The effects of
participating in vocational éducation: Summary of .studies reported
since 1968. Columbus, Ohio: The National Center for Research in
Vocational Education, May 1980. (b)

Mikulecky, L. ﬁiteracy competencies and youth employmgnt. Bloomington:
\ Indiana University, 1980.
.H{Fulecky, L. & Diéhl, W. Literacy requiremeﬁts.in bhsihéss and induétry.
. Bloomington: Indiana University, 1979.

AN \ - “
Mikﬁ{ecky, L. & Diehl, W. Job Literacy. Bloomington, Indiana: Indiana
Qﬁiversity, 1980.
-Moe, Aﬁ\et al. The~liﬁeracy requirements of a secretary en a job and if a
)vocagional training program. Lafayette, Ind.: Purdue University School
of Edpcation, 1979. -

¥

National Academy of Education.” Education for employmént: Knowledge for

action. Report of the Task Force on Education and Employment, March 1979.

Washingtonk D.C.: Acropolis Books, Ltd., 1979.

National Center for Educational Statistics. The condition of vocational
education. IQ U. S. Congress, 1980, pp. 543-86l.

National Commission for Employment Policy. Expanding employment opportunities

for disadvantaged youth. . Fifth Annual Report to the President and the
Congress. Report No. 9., Washington, D. C.: National Commission for
Employment Policy,\ December 1979.

~ \ .

*

\ .
Panel of Cpnsultants on Vocational Education. Education for a changing world
of work. Washington,\D,.C.: U, S. Government Printing Office, 1963.

\
Rumberger, R. W, ;The changing skill requirements of jobs in the U.S. economy.
" Program Report No. 79?Bi\, Stanford, CA.: Institute for Research on
Educational Finance and Governance, Stanford University. 1979. (Also
appeared in revised form ih\Industrial and Labor Relations Review, 1981)

2




st

" 140~ ' .

.

Pad

Scoville, J. The job content of the U. S. Economy 1940-1970. New York:
McGraw-Hill, 1969.

Shaycoft, M. F. Project TALENT: Growth in cognitive skills. (Office of
" Education, DHEW, Contract Mo. OE-6-10=065) Palo Alto, CA.: American
Institutes for Research, 1967.

Sticht, T. (ed.) Reading for working: A functional literacy anthology. \
Alexandria, VA.: Human Resources Research Organi:ation, 1975. ’

s

Sticht, T. Literdcy and vocational competence. Columbus, Ohio: National
. Center for Research on Vocational Education, 1978.

Sticht, T. et al. Project REALISTIC: Determination of adult functional
literacy levels. Reading Research Quarterly, 7, 1972, 424-465.

Thurow, L. C. Vocational education as a strategy for eliminating poverty.
In National Institute of Education (ed.), The planning papetrs for the
vocational education study, Washington, D. C.: U. S. Government
Printing Cffice: 1965. ‘ .

u. S. Congress: Current-issues.in vocational education. Hearings before
the House Subcommittee on Elementary, Secondary, and Vocational Education.
Washington, D. C.: U. S. Government Printing Office, 198G.

U. S. Department of'Labpr. Dictionary of Occupational Titles. (3rd edition,
Vol. II, Appendix B). Washington, D. C.: U. S. Government Printing Office,
1965.. - ‘

Wise, L. L. Project TALENT: -Studying the development of our human resources.
In J. E. Milholland (ed.), Insights from large-scale Surveys. (New Direc-
tions for Testing and Measurement, No. 2) San Francisco: Jossey-Bass Inc.,

- 1579. ' .

Wise, L. L., McLaughlin, D, H., § Steel, L. The Project TALENT data bank hand-
book. (NIE Contract No. NIE-G-74-0003) PaTo Alt6: American Institutes
for Research, March 1979 (revised).

Woods, E. M. § Haney, W. Does vocational education make a difference? A
review of previous research. and reanalyses of national longitudinal data
sets, Final Report. (Contract No, NIE 400-79-0026) Cambridge, MA.:
The Huron Institute, 1981, N

!

N
<

§




e s — Py
| = b}
' ot )
¢ . e .
APPENDIX A, NLS-72 Reanhiysls .Sample, No. of Cases, 12 Years Exactly, Used as Ba51s of Analyses
Reported in Sectlon 5.3 . ) i
‘ At Entry a ‘ One Year Out a Four Years Out a
Gen,. T§I Total Gen. T§I Total Gen. T&l Total.
Males-White ' ' - ' ,
Employed, Te t g, $ ° < to ‘

Reading - Low 159 65 286 156 62 280 159 65 285

Ave. 256 82. 417 244 81 404 ° 247 84 . 408

Hign 206 71 321 203 68 311 208 72 324

Total 621 218 1024 603 211 995. 614 221 1017

Employed, test X. ) ' : '

Math - Low 122 44 215 - 121 43 212 125 45 217

Ave. 231 100 406 225 96 397 233 97 403

High 268 74 403 257 72 386 256 79 397

Total 6¢1 218 1024 603 211 995 614 221 1017

*» Not employed, ) _— . )
i test X5 gg 18 % 76 25 119 65 15 97
i 62 372

No test X 257 62 372 257 62 372 257

[
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| ) APPENDIX A - continued

b
. ' . At Entry ‘ ; . One Year Out 5 Four ‘Years Out X
: . ) : Gen. T&I. Total®. | Gen. T&1 -‘Total Gen. - T&I Total e
Nales-@éﬁsﬁc”‘,/j B '
Employed,~teSt X. . . L. \
Reading - Low 744 23 96 \ 40 23 90 39 21 7 87
~ Ave. 17 11 - 36 \ 17 11 B e & 100 -~ 31
High 8 ! 9 Y- SR | 9 7 2 9
Total 69 35 141 65 35 135 59 33 127
. Employed, test XS : - % ,
"Males Low 37 20 84 - 34 ©20 79 - 32 18 76
Ave, 24 13 47 © 22 13 45 20 14 43
High 8 2 10 9t 2 11 7 1 8
Total 69 35 141 65 35 135 .59 33 127
Not employed ' J : , . Yy
' test X_ 13 4 17 13 4 23 23 6 31 >
No test X, 56 27 101 56 - 27 101 56 27 101 v
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"APPENDIX A -;continued -

< ) .
' At Entry a One Year Out a ) Four Years Out . }
!1 Gen. Office Total Gen. *Office Total Gen. Office Total |
"’ g - v
C. Females-White : .
[ Employed, “ test Xs ) :
Reading- _Low 120 84 256 113 86 253 ° 96 66 206 :
Ave. 203 221 481 199 228 485 159 183 390 |
High ~ 210 206 444 217 197 - 441 177 163 360 1
) Total 533 511 1181 529 511 1179 432 412 956
’F:mplo'yed, text Xs
Math - Low 140 ’ 95 288 138 101 291 .. 110 81 = 235
" Ave. 207 226 488 211 225 494 165 176 384
High - 186 190 405 180 185 394 157 155 337 v
Total 533 511 1181 529 S11 1179 432 . 412 956
t
Not employed i . . ; N
- . test X, 117 59 195 121 59 197 2185 158 420 9
No test Xs 294 141 488 294 141 488 294 141 488
i ] \\
\
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APPENDIX A - continued

- b
\ At Entty i One Year Out . | Four Years Out,
Gen. Office Total? Gen. Office Total - Gen. _Office Total
+ D. Females-Black ’ ’
Employed, test ‘Xs
Reading - Low 43 23 ~97— 48 30 -0l 4 - - 24 —-——-10LF - -
s Ave, 29 25 65 34 26 70 33 26 71
High 6 8 16 7 8 17 5 8 . 14
Total 78 56 178 89 54 , 188 84 58 188
Math -  Low 49 31 110 57 20 | 116 53 33 117
Ave, . 25 23 59 27 23 62 26 23 61
High 4 2 9 5 2 10 5 2 10
¢ ; Total 78 56 178 89 54 188 84 58 188
Not employed, s .
test Xs 19 7 37 8 9 27 13 5 27 .
: . : . .
No test,Xs 66 37 128 - 66 37 ) \28=‘ 66 37 128 'y
"a Total includes general, T§I, office-business and all other vocational graduates.
: i
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