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ABSTRACT
Lt :
This paper synthesizes research from several traditions on causes of
. s _
change in the level of formal educational attainment in the United- States

"for cohorts born during the first 'half of the twentieth century.- It
Eonside;s‘two general sources of educational growth: (1) changing population.

cémposition on family background factors that affect howxf%r'individuals

B N

go in school, dnd (2) changing characteristics of the labor market and
o X .
educational organization that are experienced uniformly within cohorts but

vary over time such as to alter inceptiﬁes to stay in school. Usigg the

1973 Occhpational Changes in a Generation Survéy{and published economic and
schooling data, we simultaneously consider individual and societal level causes

‘of change in school attainment. Net of intercohort change in soctal back-

» +

ground”CQmposition, we»isdlatetthé effects of”ﬁérsisteqt economic incentives
to-acquire schooling on grade progression rates. But these effects fail

to dominate the data. Instead, cohorts are also highly responsive to

-
c]

short-run fluctuations in schooling costs and to the favorabi#lity of

-
-

institutional conditions under which schooling takes place. 'With regard
q ‘ | C
to the latter, in contrast to previous cross-sectional findings, school

quality indicators Strongly affect educational growth: Levels of
educational ekpenditures; teache}-gﬁiaries, within—year'a;tendance, and

directly with gra&e p;ogreé?ion and, in.

school consolidation all vary
. 5 : .

. , » — o
places, mediate the effects of econofiic.inceéntives.
g S

e
N ¥
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The increasing level of formal educational attainment in America is
. o [ 3 .
one of the most important social trends in the twentieth century. ‘Cohofts

-

‘born during thé first five y;afs of the century achievedua‘médign of 8.6

grades of schooling, while cohorts born'at mid-century had a median of
! _— b :

/} 12.8 grades (U: S. Bufeau of the Census 1960, p. 216;:19Z6al. In 1910 .

62.5 percent of ‘Americans aged.5 to 19 years werewenrolled'in school;
‘ 'Q‘ ‘ N Co
in 1974, 89.4 percent were enrolled (U. S. Bureau of -the Cemsus 1960,

ﬁ. 9143 1976b). The educétfonal composgition of the,pdpt;afion has

N

T i ,
implications fqpfmany dimensions of social life, indlu ing the economic

and social\iiinding of individuals?and occupations, political attitudes

t

and behavior, consumption patterns, social barticipatiog, and family ‘.

[ 5\»‘

formation.a Yet our'understaﬁding’of the causes of change. in average
: : i .

s
o

educationgfflevels is incomplete. A number of obviously relevant social

trends accompany the rise in attainment: Rqﬁl fami}y incomes have .
‘ : fa .
. oL o K .
increased substantially throughout the century; the farm population hf,///)

.

has dwindled and the urban population and non-farm segmgﬁts of industry

have grown; skills and formal credentials required in the labor market

havelglso increased; the economic advantage to comparati?giy well-

educated workers hés persisted; laws'requiriﬂg students fo remain in ‘i\

scho%l for lérger fractions of their adolescence havé?béen passed; and

at all levels, school ;ysfems héve been bureaucratizea, exténded:band
- ’ . N

~—

enriched. Citing these and other obvious SOC;al changes is a firdt lv.

. » . .
step to understanding the changing educational composition of the” !
. N -

4American population. But it remains to specify which, if any, of these,

A

) % chaﬁgeé have caused succe®sive generations of studentg to remain in

.o
‘

%, T e 2 e o 7

¢
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sehool for lengthier portions of their 1;vgs,'and3which are merely

collateral déveiopments. “To answer this question requireé formulating
’ . . . ‘ . o . \

a number of arguments that may explain educational growth and, -

empirically’unravelling4the influences of numerous collinear-social
. i A . . ‘,‘ s . ‘. - . - ,.‘
trends. As a contribution to accougﬁing’for the increase in the formal

~
“

_ y; . ‘ , ‘
educational status of the American population, this paper presents an
an?lysis of- the effects of ‘market and institutional factors on change

in levels of fOrmalvsc%ooling for whi{e American males born during the

first half of the twentieth century. '

<

To account for'educét;onal groLth is to sypfhesize.two research
traditibns,"which may be termed the socialiaemogréphic and macroeconomic
pergﬁective;;. The sociél demographicyéoprces of#change in for?al
school atiain@ent‘are ;nteréohorg changgs in populafion qémposition on

- . . . ’ : - >
social background factors that, within cohorts, affect how far indiviuals
. ' <L <

. ’ P P .
g0 in school. - Individuals' formal thool attainments are affécted by their
LS SRR y v . :
. N . . ) ‘r, .
.. parents' schooling levels, their numbers of siblings, the income and
b . - _
occupational statuses of their parents, and their places of origin

v 3
N

(Blau and, Duncan 1967; Duncan 1965; Duncan, Featherman, and Duncan 1975;

Jencké 1972; Sewell and Hauser 1975; Mare 1977b)._ Thus, intercohort ~
changes in average levels of these background factors induce changes in
\ ,

ﬁ\ average cohort attainment levels., Increases in the levels of schnoling,

1occupational status, and income and: decreases- in averauy.

siblings and *he fractions of cohorts raj ed on farms inuc int  -ohort
, v o
) incy es in average grades of school completed and grade progressioh
’ )
- rat over cohorts born during the twentieth centuryiéﬂauser and f/
N < .

‘Featherman 1976; Wiﬁsborough and Sweet 1976; Mare 1977a, 1977c). '

L] ] - ) \
. L - 7 .
. ) .
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The macroeconomic sources of educational change are aggregate

\ &
-.market incentives, such as the epsfis or the monetary returns to formal

schooling There is evidence that individual respond to changes in the

<

‘d1rect and opportunity costs of formal schooling as well as the per¢eived - -
long-run ec0npmic benefit to continued schooling in deciding whether to

remain in school (Duncan 1965a; Freeman 1975, 1976). Over cohorts,

- . therefore, levels of formal schooling refleCt gbﬂpges in the costs and

~ a2

returns of schooling which’are expérienced apprqximately unlformly
within cohorts but vary over time. - "
While each of these perspectiyes partially accounts for change in

. y _
schooling levels), neither, by itself, explains educational change in

twentieth- century Amerzca Inasmuch as fémily background composition

changesslowlyover cohorts, it. cannot account for short run fluctuations
. . \
cin 1eve1s of attepdance or attainment. More 1mportant, only between
e ‘ ‘ k LN
one-thitd and Bhe-half of intercohort change in highest grade of

schooling_completed or grade progressioit’ rates during, the twentieth

century (for males) is due to measured background compositional change'

(Hauser and F therman‘1976%-Mare 1977¢}. On the other hand, aggregate

/"— . 4

econometric models of market effects on attendance are seiiously .

misspecified ihsofar .as they fail to take accoynt of intercohort change

on'famiiy backéround. The apparent effecc of persistent economic.advantagés
,"%o'persons wfth higher 1eveIs‘of‘schooling Oh aggregate schooljatteééance

degisions/may'be confounded.with the effects of se;ularly,rising

parental sqgioeconomic fevels.’ -, : /

' N




. ‘.
’ This suggests that much can be 1earnederom considering within a

.~

common analytic framework the impact of changing population composition

on factors affecting school attainment at the individual level .and g
" . Ny R v

changing market incentiveg to continue with echooling.h Such an anal&sf}
4 . .

has a number of benefits. o \\;:7 T /o~ L 3
first, it Q\Qtributes to our understanding of the sources of . /

. educational growth. Recént debate fécuses on the relgnive'emphasis to

be accprded .’ conSumptionT and>”investment" motives for\changes in the
. o
oy aggregate accumulation of schooling.r‘The dominant source 6f educational
. i
growth may be accelerated competition for relative economic status

: . Lo ‘ .
through the acquisition of formal schooling (Boudon 1974; 1976).

‘ . C ¥ :
Alternatively, a broader set of cultural and economic influences may

~

determine cohort attainment levels (Hauser 1976). Despite the importance
- 1 ! . N

of this issue for understanding change in advancedwsocieties, little d

-
N -

evidenceshas info‘med the arguments. Although the igsue ‘is ill-suited
. to precise comparisons of competing hypotheses, aesessing market effects ’
. \

on school accumUiZXion, after taking account of .inges - famihy fact

Y

~
.

dasts light on the broader debate. 1In particwar, it showiqnhether the

— perceived market value of school credentials can indeed account for

)

4

intercohort changes in‘ average levels of educational attainment not due.
to changes in the déeqre‘for scheoling engendered by changes in the ' " .

soc1al baclegrounds of stJdents , v L

< R
Second, simpltaneous analysis®of market and family-effects on hanges

in schooling ieve}s should lead to improved methods for forecgsting v

-

' d
" N 3 .
enrollments generally, college enrollyenﬁs in particular;u'ﬁrescw (1975)

“¢ <
L [~ .
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criticizes forecasts which estimate future enrollments mainly as fixed __".

” A

RN

fractions of llege—age 'cohort size.' Arguing that students make

7

dance decisions in response to ahticipated payoffs to college

éducat on, and that” this is a period of oversupply of college graduates,

i s -

"he concludes that the relative earnings- of graduates will fall and

< . B

e enrollmehts will plunge furth@r than age structure changes imply. On'

D |
—

v

‘ : the other hand Hauser and Featherman (1976) and Winsborough and Sweet

’
1

(1976) emphasize the potential for future educational growth 3 Continued

W

inteﬁcohort 1ncreases in parental socioq§g§omic statu$§ and declines in

sibship sizs augur increases'in average levels of schooling. By them- = .
I .

>~C selves,_neithex of these perspectivesbyields forecasts upon which‘social .
. .

) SR
’fj\fOth population compositional change and change in the market for
\ —b{ N

college educHted labor. The_present'paperﬁdoes not g0 so far as-to

FERN

- policy should rest//ltis more, satisfactory to forecast the outcomes of '\\

i

-

N »

devel®p forecasting models, but it reports~the efffcts of[a numb%i;Of P

histo ical determinants of’ attendance which can

-
4 . -
3 N ¢

o forecasting scheme.

hensive

LI

t
e,used\inﬁa comp

e |
’ L

LY

A third benefit’to\this approach td studying educational change is( >
thaty it pernits gbservation of effects of other organizational and
S . . .
political factors on changes in school attainment levels. The character
of school systemg; political support for education; and legal statutes
’ s . ) é

regilating the school: aﬁtendance, military service, and lﬂbor Yorce

i ! A °
- N | .

. 3 . ] ~ ' . ' 3 r
~participation of- yeuth change over time and may affect cohorts' propensitdes

. to drop out of schpol. Such hypotheses cpan be fru1tfully examined within
: /

a design which takes account of changeS\in cohort co pos1t10n(n1family
AN I ' [4

- - ~

/
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. background factors and macroeconomic determinants of school attendance. ¢

The analysis described herein considers a number of orgainzational sources

-

of educational change. Thesé“are dfscussed more fully:EElow . .

~ Finally, the analysis has-didactic value. Recent critics of ‘reséarch
on socioeconomic attainment argue for more focus on 1nstitutional and

¥

labor market effecth é)n indi\viduals ach1eveme1\ts\ (Spilerman 1977), \This \

SQOUld certainly be true for_ghange in educational attainment levels, , \///‘t
where social backgrOund composition accounts for only,a fraction of - s
. ¥ ‘ . > ’ )

v ’ . .
observed intercohort incréases during the twentieth century./ The present
study, therefore, embodies a strategy for the analysi§ of both individual—'

.

"level and market apd institutional influences on an impertant socioeconomic

L] . N A

* outcome, namely formal school atﬁainment. It illustrates. not only methods

. . . -~ N

for societal-level{analysis based on 'limited data but ‘also the

AN

difficulties‘o%pﬁﬂﬁranalyses; v ' SN B /
. . . ‘\"f; -,
We have emphas1zed the value of sxmultaneously\examlﬁlng ‘the effects -
T
Ry !
ofcomposltzona macro- level determlnants of educatlonal growth Thlé ‘ N

. c/ T %
rennrt howevers“Focuses on the latter., Sinc® the validity of the
/ e T ‘ ‘
analys1s turns upon proper adJustment for composition on 1nd1vidual leveL
T . i~ v N .Y )
variables, we -discuss this adjustment. But we present no.empirical

) . . . Lo : ' » .
results on background'composi;ional effects on average educational E
1 %7 % ' ’
attainment. The latter are treated by Hauser and Featherman (1976) and 4
s ’ L2 ) \ 5 . “
-Mare (1977c).. Concentrating on market and inst%tutional effects, we ®
address more problematic issues. Egor a strictly macroflevel analysis
. 8 v :

. v

of educational trends since World War II, see {Felson :and Land'(l978).].‘ S
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/4estr1c .our analysis tB\acdypnt1ng for educational changes at the natlonal

; y ) jo — -« (

v . L N

The paper is organized as follows. The first sﬁction enumerates market and

instltutional 1nfluences on educational_change that have been.:onsidered

ol (

: 1n,prev1ous research h-and are amenable to study with available data, and

v
\ > —~—

Qtlines mechanlsms throuéh which they may affect school aﬂtendance.

The second se?ﬁ(pp distUsses %he measurement of formal schooling and
- y ! A = . . -
describes our data on social background and schooling THe third ,

i - . ‘. - cm—

p s . ~

sectimf focu.‘ses on measurement of market and institutional conditi& \/ P

,and presents-specific hypgtheses. Section four outlines methods” for

-
'

. . 1 . ‘ . oo ‘
exploratory time-series analysis of school attainﬁent. Section five

presents.our empirical results<-,fhe papet concludes with-a sdmmary
V ) o . - ‘ s -
ofLOUQ’findin§§4and\futureiresearch needs: R

) ) ) M ‘ *\‘

~

-

. « * - _‘ N\ . * f
‘MARKET AND INSTITUEIONAﬂ INFLUENCES

TNy e : .

) Ve ,COUSider.thrﬁe"structural sources of char'fge.in levels of formal

school attaipment, These include the .economic returns to, formal

'schooling, the costs of schoolingmexperienced by hoiseholds, and . '

.

character®gtics of%the‘organization‘of schooling that determinelaccess
t6/or quality of schgoling. "Although we interpret these/dnfluenées
{,

broadly, they do not exhaust factors that may affect school attainment
b

- Pollflcal factors ~such as compulsory school attendance or child lakor

. . . . . —. . / .
legislation may-lndhce increases in attendance rates, Whether this = y

X, AN
.

is true or, alternatlvely, whether leglslat}x%developmentbmerely ratlonallze
social trends engenderedmby othermsocial,,economiq, and demographic - - g
, - . .

- STy e T ~ -~
N .

. P . A
qﬂpgbcesses is hard to determine with extant data. Data limitations

g bt ¥ . - :

o

Ao A Y N



I

-, account. Thus we foous.on strusturgl dete

‘rate or the sources of educational change., At-the national level,
, R )

charfge* significantly when/ monitored for the .

. - fa ) . . ., | ' _ « ‘I .
. ‘ . ) \" - - t_; .

Tevel; to wit,.we do not tdke account of regional différences in the
. S ' L S ‘ ’

N . . o

however,’legislati?e .conditions‘tegolating school attendance have changed -
A 7 \ ~ ¢ . g
1itt1e dﬁrlng the twent1eth century. Variation-in legislation bearing .

on attendanceg for example;~is mainly cross—sed%ional (interstate) :
ot i -

3 v Al

~rather than 1ongitudina1.2"At-the national 1evel therefore, a legal e

variable thch prima facie, may’ af fect school attendance is nearly
- . / -

o~
2

eenstant when aggregated; " Such ﬁactors are better studied ‘at. the,
- o . \ v

state 1ayel where the1r interstate variatlon .can be exploited and

‘ 4
qn\iitative 1nterstate differences in statutes can be taken ifnto L,

! -l
i

inarts bf schoolingfﬁhich
S -

ation as a whole. - ] »

. d‘ "
. . . . B 4
Economic Returns/io Schooling . : .

0

) Persistent,laboi«market advantagésvto personsvwith high educational o

attajnmént ievels may - induce: successive cohorts to qccumulate progressively

- . A
, higher 1evelsq§F\EE}ooling During the twentieth century, the most : { -

£

O
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7
Bouden, for eiample, argues:

rapiddy groning occupations and industries have work forces with higher

than average eddcational'attainment (Dresch i 75' Gordon 1974) "This

d [¢ -® ) \

apparently keep the ‘demand for relatiVely well-educated work@rs high

b

enough ko n?intaln their earnlngs advantage, But ‘even 1gnor1ng changes’ .
. N ‘
. ( s
in.opcupational and industtial structuresb thete may be a continued
. .

£l
T

incentive for succgéslve cohgrts to demand larger amounts of schoollng

-

&~

; i When each demands more education than a.similar individual
. 3 ‘

N

'\\\~would.ha§e demanded some time before, this'has_the effédet

o~

R R
/ . . . . oL
. : % TN
A i : - ~
. o ' 1_) N
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-
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.taking stock of the anticipated economic benefit of staying in school, -

r ' [: . -
9 . e

a

Qf‘iﬁﬁféQﬁing»the pr}ce in terms of years of*education
that all have to pay to get a given social status,. ., (71976, N

-

. p. 1185), ‘

: ] , . o .
Thus, incredses in formal schéol attainment due to such other causes

2

as rising parental socioeconomic levels cause further increases in

the demand for schooling as indiyiduals strive to attain ‘the highest

~ .

w

This implies that persons make school continuation decisions by
1, .

-

relative socioeconomic position they can.

.

5 -

A key 'source of these anticipations is the relative fortunes of ’

A
|
|
!
persons already in the labor force who have acquired different amountL

« a

of schooling. That is, significant reference groups for students are
o . ’ ) p .

labor force groups differentiated by their educational standing,
. ! .
Workers with ‘more schooling typicélly receive higher economic rewards
than those with less. Whenl;he relativ%!'dvanmage to additional schooling
' »

experienced by workers in previons cohorts increnses, cohorts currentlys

in school _are, ceteris paribus, more likely to stav there. Conversely,

when the relative advantage declines for previous cohorts, persoms in

school are more likely to drop out.

; .,‘. .
)A]though this argnwent is plausible, -there has been little attempt

i

o taw . ) b . .
to examine it empir icallv, While there has been some aggregate time-—

series analysis showing a relationship between udnudtinn—spvqific

'

carnings levels and attendance, this has been restricted to the post-World

War Il era and to college attendance r;lt}:é'r than the full range of

P

- L}



. . . l.o
. 2
. " gy ‘ . -

educational experience (Freeman 1975: 1976), Data on the returns to

- f

schooling are limited, thereby restricting analysis of the effects -

-

- ¢

. ~ ) ’
of relative economic benefits of schooling on attendance, but it is

possible to progress beyond past gttempts to isolate the effect$ of market -

. . ’ 4
a
B

incentiveg’ p .
\ ’ - ' ( . [ . — . -
. . . N g ) ’ R
Costs of Schooling »
Costs of schooling include both direct and oppertunity costs, ~The

former include transportation, tuition, Supplies; gnd books} the‘latter.include
‘employment opportunities foregone while;étgehdiﬁé gchool. Whét‘iftfié.\.
research has examined direct costs effects on school attendance has
been restricted to ‘cross-sectional dnalysis of college attendance
decisions (Radner- aad Miller 1975; Kohnet al, 1974; Corazzini et al.
1972).° Thére has been litil¢ attempt to assess whether fluctuations
in the capacities of_households to meet the costs of keeping childrén e
in grade and high school affect cohort attendance rates. Nor do we
- know whether college attendance rates over the twentieth century ave

‘ affected by the costs of college experienced by the household., Our
analysis pefmits tentative inferences about these relationships,

The effect% of foregone employment opportunities on school
retention rates are bettér documented., When unemployment is high there
is'relatively little incentive fof-studentg to drop out and seek work.
When unem; loyment is hnv,wo}k opportunities are more plentiful and
the appeal of further schooling is diminished. Thus, unemployment and

school attendance should vary directly., Fvidence supporting tuTs;

ot
[V

ERIC
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4

hypothesis is reported by Duncan (1965a), Corazzini et al. (1972),

- v

. /
Crean (1973), and Duncaﬂn(l974). Nonetheless, it remains unclear that

-

fluctuations in employment opportunities affect attendance., There

1

are other possibile explanatf;ns for the historical correlation between
unemployment and attendance. Dufigg the depression, for example, d
high school continuation rates e#cegded tha;r‘long—run upward treﬁd,
presumafly due to the lack of work opportunities for youth. At the

A ,
same time, however, 12w depression fertility levels made fagilies
typically smaller than at earlier_dr later periods, -Since inte%cohort
Aeciines in average'sibship si%e raise average scﬁ&ol.attainment,
higher depression éo;tinuation rates may resglt from favorable family
background,composition. Alternatively, they may have been due to
the favorable labor market position of well-educated workers, inasmuch
as the latter typiCall§.he1d jobs relativei? {mmune to unempioyment.
These alternati¢e explanations for the attendance-unemployment correlg&ion
suggést that ;he effects of schooling costs should be examined in a

multivariate context taking account of change in family background

composition.

Institutional Characteristics

The «third set of macro-level -factors which maX fucilitate
educat ional growth are Charactgristics of educational institutions.
Accompanying secular increases’ in averagé school atta%nment levels
are trénds in indiFators‘of school quality and accessibility. School
fnoilitiéﬁ and pegsonnol expand, school curricula become more extensive,

schools consolidate, children spend increasing fractions of their time.

1.
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‘teachers and increased resources allocated -to learning facilities

. =~ M ’ . !
in ﬁghool, and the qualifications of teachers. increase. In part these

changes are institutional responses to increases in school attendance

L 3
induced by other demographic and institutional changes. But changes in
. rs
the formal educational system may themselves‘affect attendance.

N

Improvements in -instructional quality resulting from mo¥e and better

i

and materials may increase students' awareness of the nature and rewards °

of furtﬁer schooling and their abilify to go on with it. 'A“erma¥
age-graded system of schooling, with a diversified curriculum tailéred
to the diversity of student aptitddeé diffuses through the nation.
While schools Sonsolidate, thei{ organizafion.and cﬁfriculum become

favorable to'highsi attendance. With the decline in the decentralized
rural schools comes a corre;ponding institutionalization aof norms of
regular, uninterrupted attendance and an age-graded ciass organization.
At the post-secohdary level institutions proliferate, making 'higherhr
education available to more high school gré&uates? All of these Jhanges
make it both physiqélly and intellectually easier to acquire formal
scnooling and maf?&theréfore, affect schéol attainﬁent levels.

Research to date prdvides scant support for these conjectures.
Cross-sectional studies indicate little effect of‘schoolvcharacteristi;s
on academic performance once school social background composition of
studegts is taken into account (Coleman et al. 1966; Hauser 1971;

Jencks et al. 1972; Alwin and Otto 1977). Importaﬁt exceptions, however,

are analyses showing that the quantity of schooling obtained during a

10

-~
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year varies directly with achievement (Wiley 1976 Heyns 1976) - There \@

is also little. apparent independent effect of the physical accessibility

-of higher educational institutions on college attendance (Anderson,

~

¥

Bowman, ahnd Finto 1972). But - negative cross-sectional findings do’ QEtk

‘preclude long-term effects of change in aggregate features*of the
American educational system on attendance, given the substantial
éxpansion of resources allocated to schooling during the twentiqth
century. Still, schooling trends are collinear with other determinants

of educational growth -such as faﬁily socioeconomic levels. On balance,

e
+

therefore, it is useful to examine the effect of school characteristics

on attainment taking account of the other factors already discussed.
The economic retuyrns, costs(“and‘organiiation of schooling are

nossihle sources of educational growth that can best be studied by

first taking accodnt of intercohort changes .in composition on social

background factors affécting schooling at the individual level.. At

the same time, however,'these fagtors present hard conceptual and &

measurement problems. We discuss these after discussing the

measurement of schooling per se. ' ¢

SCHOOLING AND SOCIAI. BACKGROUND

i

We regard formal schooling as a sequence of age-grade transitions’
during a cohort's early life cycle. For the individual, schooling \
is a set of dichotomous events conditional upon previous events-—to

wit, whether he attains one séhoofing level given that he attains the

previous level, Corréspondingly, for thé cohort, school attainment is

1
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denoted by grade progression rates, Examining schooling as a sequence

-of events enables closer study of schooling by showing how family

~

influences change over the schooling years (Mare 1977b). More important,

X
by this approach, each: step in the schooling process for each cohort

can be dated with tespect to societal eyents occurring at that step,
For a &ohort, schooling occurs overrmany years, Thos,different values
of a macro—levelydeterminant‘of cont{noetion rates may affect the
‘fodds of continuing at different school transitions, Moreover, several
cohorts at different_stages*of their schooling may be affected bymthe
\sepe social™ronditions, Finélly, different macro-level variables may
affect continoa;ion rates ok different attainment levels, In'short,
educational ectainment is the outcome of a series of period-specific
influences. To specify an interpretable relationship berween average'
compleﬁed gredes‘of schooling and the sequences of aggregate—leVel
independent varlableslls d1ff1cult if not impossible, On the other

, piece—wise analysis of th nouling process allows precise

es and thus affords more interpretable

We focus on four schol trans1t10ns Whether the individual (1)

completes elementar§ scnool (completes 8th grade):; (2) attends high

<

school given that he completes;elementary school (attends 9th grade
s L ) i

giver#®th grade completion); (3) graduates from high 'school given

that he attends high school (completes 12th grade given 9th grade

attendance); (4) attends- college given that he graduates from high

schoﬁl (attends 13th grade given 12th grade completion), These

ks
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transitions are the points in the American schooling process wQFre

' | L % - - 3
“the greatest attrition has historically occurred (Duncan 1968, .

~ 1

p. 640), “and they denote movémeént between and across the major divisiens
of the educational system. - . I . 7 -

Since most 'of each cohort finishes school before age 25, cross~
| : : —
sectional observﬁtiops on,bighest‘gxéde of school completed reveal

L} ~

the grade prbgression\decisions of cohd}§s observed in the cross section,
‘Our data source is white males in the 1973 Occupational Changes in a |

Generation Survey (QCGi)gf/ﬂﬁe civilian naninstitutional‘male péﬁulation

, born 190]E52 (Feathéﬁgﬁh}and\ﬂahser 1975). The OC?/;ata include measures
\ ) .

L
on a number of social baékground factors that affect school contffnuation -
e ’ ’ /
decisions. To adjust cohort’ 'grade progression rates for cohort
’ B o : o i
differences in social background composition, we use the following:

father's grades of school cémpﬁeted, moth- é grades of school;&omp
annual family income when the respondent was 16 yeafs old in constant
(}967) dollars, fathgr's qccupathpégl status in units of the Duncan
socioeconomic index‘dhén thé respondent was 16’years old, number -of
ever-living siblings; a dichotomy equalling one .if the respondeht did
not live with both‘parents‘mostkbf tﬁe time up to age 16 and zero ~

otherwise, a dichotomy equalling one if the respondent was born in the
, .

South census region and zero otherwise, and a dichotomy equalling one

if the respondent lived on a farm at age 16 and zero otherwise, For

g

substantive discussionyof how these variables' effects vary over

school transitiouns, see Mare (1977a; 1977b).

~ ~

ol ¢
Our analysis relies on retrospective reports of social backgrpund
k‘\ ) \ . . -

and educational attainment. This raises two problems -— sample

- 5 - .

. N "v . ] 1‘ . s 7’.
o ( o -~
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unreliability or unrepresentativeness and 1ntracohort variability in
the timing of schooling. Relying onretrospective reports is a

potentiallsource of bias because our data are not a representative

sample- of persons in each cohort who attended American schools

 dyring this century, Cross-sectional dbservationsy sthen, are y,
. ' affected by differential morta&(ty,‘international migratidh, and
age;related faculty"recall of experiencex Analysis reported else-

where considers the first two of these seurces of bias and determines

that they hfve ngipyortant effects dh estimated grade progression,

‘ #, rates (Mare.1977a, Ch. 4). Fienberg and Mason (1%77) piesent\eqidence

) that nonrandom faoulty recali of schooling has nee’' ¢ -ffects

. on grade progression estimates from ret

é& .cohort vatiability in ..e timing o oling pasés serious'
) concey. ual problens for‘examining maoro¥1evei ~fects on sChooling. |

. Many persons delay or interrupt their schooiing&because of late
1\ - ) w
starting, failtres, or leaves of absence. Since not all persons in

. - ) 5
a birth cohort take each phase of their schooling in the same year,

' cohorts respond to heterogeneous economic and institutional conditions

in makidg their school continuation decisions. Cohort grade progresgion

rates, then, may poorly represent grade progression rates in each

Al

period and grade progression rates adjusted for social baokground are °

g )
not meaningful fuactions of period-specific -macro-level phenomena for
e - .
\ each school transition. Instead, they are weighted averages of
A

macro-level variables where the’ weights change with the nature and
N _
extent of age-grade abnormality. To take accoufit of this problem, we




/
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17 - .

4

4 »
N

‘ ' ‘ T - " ?
estimate -the. years whlen persons take’each year of their schooling,

f using OCG information on the incidence .and- timing of school inter-
Yoo T ~ o :

. { . . ’
" ruptions -From this information weé constyuCt period grade progression
% ] ==

rates; that 1s,.ratios of persons az, say, the (itl)st level of
schoolipg in year t+1 to persons at the 1th level of schooling in year

N\ te The time—series of these ratios can then be meaningfully relatéﬁ

to series of macro-levél independent variabIES When suitably !

. N . :
# - adjysted for social background composition, these period rates, rather

than the directly observed c-~’ © rates, ar€ uged in ot. aaijsiS.s

. 1. To examine change in ‘grade progressjor® Net, of cohort’ differences
o 4n social .background composition, we exapirne effects of social

'

backgnpund and period on each school trapsition, We use ahlogit

J

. . i . ) [ d
dec}sions.are dichqtomous outcomes. -~ TIf pijt is the probability

specification to estimate the effects becavse gchool continuation

that the iEh'indivi&ual in the ﬁEh cohorg makeg the jth school
transition, and Xik is the value on the kfllsocial backgroundv

characteristic for the ith individual, the Model is

P.. ) . ’
. 1jt -
g ¢ log, ToE— =a. +Top X o+ ) @) =0)
v : el Pijt o Tdkiik g p Jt
tb':, ‘ 7

., A .
where o, and 4. _ are parameters, Constrast apong the A, denote
,‘/jk jt. . t

differences in the log odds of schobl continuation among peérsons

. making the jth school transition in different years adjusted for
R C ,

differences in composition on the X, . ysdng (1) we estimate the

pdjusted log odds of grade progression ag

. . ) = &, +§“a
jt jo Jk ik Ajt

~ ‘ T . . .

(1)
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wherel the &7 - and A are the maximum likelihood.estimates of the

ik je 2Fe the gaxdn feringod =S
ajk and )j respectively,\ \g, N et e L

.

3 .
- .
. /~ I . >
: . _ . .
,
.

With estimates of 1d3usted log odds of grade progression in handg
e

L »

we asséss th effect of” societal-level causes of schooling ‘changes . *

2
via time—series‘?nalys1s. Then, 1f 2jmt is the value of the mth
A . ' '
mﬁbro—le&el variable affecting the co..:inuation nte for groups

, o . A . . .
making the jtﬁ?schoél transition in the tth year, we estigfte macro-

R _ -
level models of the form

A, =8, + 8,2,  +¢g,
jt Jo m Jjm jmt jt )

. . B - . , rd
where Gjmﬁare parametets and €, 1is @ stochastic disturbance. Methods *

Jjt
L)

~63)

of estimating (3) dé%end upon the dynamic properties of the Ejt’ which
[ ]

. »
may differ over equations. The next section discusses the aggregate

independent variables 2, _. N
jnt

A

MARKﬁT AND INSTITUTIONAL FACTORS: MEASURES AND HYP?THESES

Follqwlng the ear11er d1scuss1on we consider three classes of
. { N .

.varlables~ﬁffect1ng grade progress1on rates: the economic returns to
A

schooling, the dosts of schooling, and characteristics of educational

.

._‘\

organization.

Eanomic Returns to Schooling _ ) , . .. /

/"‘ To pysess'the argument that persons take account of the economic
. {

’value of %choollng, as indicgted by the experlence of previous cohort

1 [ ) . ’

is diffiKult given limitations in both theory and data on how persons

i

1

| -

g . |

'\ . ’ N Kot mw P’

S
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N perceive and interpret“‘the value of schooling,./ Determining 'how persons

e . T 3.
.~ use the “éxperiences of earliér cohorts to evaluate schooling presénts’

- ) : t e
the classical difficulties of reference-group thedbry -(Merton 1968, Chs. -

WA C '

inil).l dﬁ¢ﬁhe odé.hand, it, is pléusible that individuals make

~

v . J

>”schooling’décisioﬁ§ﬁusing 1nf0rmat16n about‘fpe foxtunes ‘of groups who '
X . ( N /% X . / , e 4> . \ g . ,:‘\ .
S - have made the decisions in the recent past. On 'the other hand, as in all
. ¢ . . & . s
reference group formylations, it is unclear which groups are in fact
ey —
_ A . .
the reference groups used by individuals(5 We musg, therefore, face
E :
thé problem of specifying the intergroup comparisons made by persons
‘ N
<. . ° . .
deciding whether to épntinugkin ‘school, ' .

!
/

\In;thé’one'previoué atéémﬁt to examine the éffects of economic
returns fo college OQ attendance, Freeman (1975; 1976) shows that

‘college enrollments vary directly with the earnings of college graduates
relative to those of all ‘workers since World War II, Unfortunately, '

earnings data specific to education level are unavailable for most of
the period to which our dependent variables pertain, making it unfeasible

to extend strai htforwardly Freeman's approach. An alternative way to
n g ) PP y

N .
measure economic incentives is to eschew direct earnings measurement

LY

“eand, inst<?d,‘examine the time-series of occupational opportunities of

labor force entrants with varying amounts of schooling. This information

'

was obtained in the 0CG survey which asked tespondents to report their
first full-time civilian job after school completion. To each

2 . .
individu?l we assign the median eé}nings for his detailed first
' A K

- -

occupational title based on thg 1970 Census (U. S, Bureau of the Census

1973, pp. 368L3£P?3 Then w;“?se the joint distribution of first job,

»

. i } -, \ vc'ﬁ, ' - / .
: ® " ~ ‘ ’ //. -
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. ' . ~ )T { . .
Q I - - f R .

ERIC

Aruitoxt provided by Eic:



v, . .(,' ¢ e J
. . 20 oA

. . , ,
l ! ’ ) ® N

earnings, schooling level, and cohort to gedel the average starting .’ .-

earnings for each cohort at.each level of schooling.6 "The relationships
. . / e . . .

e A hd (84 f

ubetween (imputed)‘garningé-of‘firét 1f¢upation'§nd educational attainment

foﬁ‘recentlyvprecgding cohdrts, by the. arguments above, affect gpe ’
. ) . ’ ’ R ' ' o ¥ s
grade progregsion decigjons of persongwstill in schoel, - ,
; ' : e v - . -
- We~ can expregétthisxﬁbrmally by letting Yit be the earnings-
NI ) : a7 :
N e . o {

(that is, "the a&erage of the occupational median earnings scores) of

those mkmbers of the ith cohort who make the tth school transition;

2

}f"Yit be the earnings of those members of -the ith cohort who make the

(t—l)§£ transition but do not make the tth transitionj and Ait be the

backgr0und.adjusted10g oads of making the tth school transition for
, - ~
the iEE?cohort. Then
e ) . .
, ‘ ‘ e g
) 3 ~ 1 1. > 1 - | 2 2 L
t e T TG eYame-he Y aep e Y a-oe s |

) S

- - . F

. ) 'f! ’ . 3 !
whare p, j, q, and k define théd cohorts Yﬁose experieﬁ{es affect the

{
decisions of the ith cohort. That dis, the adjusted log ddds of grade
- N N .
/f progressjon is a function of the average first occupation earnings for

>

members of previous cohorts who .made and who did not make the tth school

. . . 1 ' 2 -
transition. In practicg, we consider ratios of the Yit to the Y. for
’ . %

a limited number of cohorts, %or a single ratio, then, we have

N

1 2 1 2
A o= F(Y Y =
vit ( mt/ nt) F(Yn+s/Yn)t 7
™ whete s = n - . We shall have occasion to refer to (5) in discussing<>’
o~ N <L i . ‘ . )
our findings. ' f . ) .
) g
- ~ i
r e
3 /
é e a
< i i ,
¢ , ' ' ")l




’ -

. . <7

The measures, /however pkesent Several conceptual problems.7x These_

rur

5 include first u51ng flrét—occupation—based measures, when measures

Y

of the'rewards to schoolingllater in 1ife are moﬁgngprOpriateé'
|

K © o > . \ ,
Second specifylng the cohorts that. persons compare when evaluating. ‘ N /
s i

-the returns to grade progression;“and third, specifying the educati?nal \\\;g

L.

. ]
) . . - p
groups that they compare. R .
N > . ~ . ‘

First job earnings are not the .only signal which individuals use
to determipe the qunemic rewvards of‘scﬂao}ing. The§ may alsO'exa@ine_H
ythe eernings of workers in théir-prime wofkihélaées, job mohility
patterns, or the-.relative chahces\g% being unemEloied of workers with 7
v o B

Pl ' . .
different educational statuses. Since each of these possib?lities may

‘ . o~

hold for some inqgviduals in a cohort, grade progréssion rates* depend
, ==
. . ?. . ]
on a distfﬁbution of perceived rewards of schooling, only an element L
™ ~ . - : - . \ .
L] . . ’

oF which is captured in our first-job measure: '
P ;

This has implications for our analysis, We wduldrlike to
‘l. ' .
sppcify the maximum lag at which the previous cohorts can affect
,,-A-z’( ” « ' . )
deoiéighs of persons in school., 7If first jobs are the most important
/ . N

. . . : : . ’ ;
bas?s for perceptions of the relative value of schooling, then the

v

v

™, ) . .
"‘cohorts thatvaq?iQSividual observes in méking decisions are probably

o
-

only three or fo Jyears older than he since the expeq;enceq of earlier
cohorts pogrly represent ‘the future. In terms. ?f (4)

A

j and k would

be a{ Fost three or four and the earliest cohorts who affect the
- ]

v decisions of the ith_cohort are !he (i—p—jari or:(i—p-afth_for persons
.( , . —~ t/' ;
- st&7 * -
- o b
o vo%, N .
’ o - i o
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~facing the. tth school transition}> But if first jobs are not an rL
;1mpor ant basxs fo/rpéchpti?ﬁs then it is_bard to, rule Oﬁtrmuch .
2 ‘

C ¢ . ‘ »_‘.
large’ va}ées of” N and k., We may find no. effects of/gz and Y2 on _'{' -

~ . i i

, :
"%I because they are the wrong variables, but more likely if rewards

. 3 ' '
after first'job are more important their effects will appear through

n

their association with first job earnings;_ fhus, even though
e ‘a N - o~
indlviduals rely upon their view of ‘the labor market’ dur{ng the three -

or four years before their dec1sions, the cohorts whom they look at -

may be workers who entered the 1abor force IQ to 15 years in the

~

past., Then if first job earn1ngs is correlated with later earnings,

-

empirical vers1ons of (4) will show that a cohort is 1nf1Uenced by

s .
the experience of cohorts born, say, 10 to.15 years earlier, If the .

i~

range is in fact 10 to 15 years, then p = 10, _J = 5, q is a number
slightly less than or éqoal to 10, and k is approximately five,

We may then detect effects of returns on grade progress1on even when

the first Job//arnidgs of previous cohorts do not directly aifect
perceptio of the returns to schooling, But for such effegcts to

emerge it is necesSary to estimate (4) for values of p, q, j, and

k which are too large to denote the effects of relative first job
earnings, Because earnings at first and subs&guent jobs are correlated,
the large lags may reflect the effects of returns to schooling realized
later in lite.

(™

A second issue is determining the cohorts that the fndividuqﬂmuses
o ’/
to ascertain the relative value of grade progression, We h@ﬂ@ydiscussed !

identifying‘the fag'at_which'preyibus eohort experience affects the !

decisions of an indiyidual in mentioning the weakness of first-job-
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based measur's wﬁen later labor force experience?-are more relevant[
[N R ! - P
It is‘a matter to be resolved empirically for each schoél. transition,
o v
For a giyen" between the experience of a previous cohort and the -

e

curg::F;cohort's Continﬁhtion decision, we must also determinef;he

) pairs of groups who make and.do not make the transition in question
, : :

, °  who are compared by cohorhn‘;“lndividuals may compare members of

s

. .the same, Lohort w complete different amounts of schooling, they may

y-,z‘ €
NN make intercohoit comjﬁﬁison between persons with different amounts

of schoollng but\WEo enter the ldbor force at the same time;.or, they

@
o o

- may make comparisons less precise ‘than strictly within-schooling

cohorts or withim-labor-force- ensry cohorts. Again,' we do not know
i . ‘
which comparisons are the most prevalentégomponent of cohorts'’
.‘:/"q . s- .‘ \ ) N : . .‘. v . M . .
~aggregate perceptions, We use an exploratory gtrategy to determine !

‘

the lags at which previous cohortsf ekperienceshaffect the decisions ,
"of the current cohort by considering alternative formulations and

. s N | N
reporting those that are #he best evidence for ecenomic returns effects’

on grade progression, This procedure is discussed in the next section,
' ' - ! -
. C .
p:\ thffd problem is that we do not know which educatlon groups in

B
a 3 R . ° -,

preceding ?pﬁorts are compared by indiv1duals in making their grade.
. - ~
progression decisions. Equation (4) indicates’'that at each transition:

N
v,

. . ’ “r
persons compare two sets of groups--previous cohort members who made {

the transition and previous cohort.members gsﬁropped out at the
. - " / . .

transition. But other comparisons ﬁre possible, such as beté!eenr
v . . é

persons, who make the transition but make no subsequent transitionmns

Y

Qo . - T -
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and persons who drop out at the transition, Ip short, cohorts have an

s ) . .
unkpbwn distribution of aspirations and perceptions of the fortunes of

-

.

previous cohborts, Our analysis assumes the typiéal individual c mpares>
persons in previous cohorts who make the transition and perso who do
' not and ignores intracohort differences in foresight, aybition,.and

sophistication, We may thereby ovérlook some*éffecfs of perceived

returns to schooling on grade progression, but given our ignorance 3

-‘about how cohorts use available iﬁgprmation, this is the best thap~
b . r—~ «

we can do, : ~

2

To summarize, we assess the argument'thatindividuals appraise-the

e hd

economic rewatd to- schooling by-observipg the first jobs obtained by

persons in pqévious'cohorts who if{ed the school tfansitiop‘in .0
m;,qdésfiqﬁ; ’ﬁhen previous cohort‘ﬂembers who make thev;ransition take

jobs that are well paying relative to -jobs enteréd_by &ropéugs, then

the progfession rates of cohorﬁé still ‘4n school are rglatively high.

When, by contrast, the relagive first-job earning§fof previous cohort

N R . P
. members who‘make the transition are lowéyq gfade prqgreésion ratééh
of cohdrts in school are iowep. There aée.limifations oﬁ the fir§f—‘:

, 'jdb—based measure of the returns to schooling. It'féllib}yxmeaSqus
experienées of oldgr workers (which provide bettér,inf;r@ationiqn the
value of‘schooiing) and does not take acég§nt'ofjiﬁtraéohort differenceé
in perceptions and aspirations. o > a , “V ¢

-~ Since our unde?stand{ng of the aggregate ifrceptions:of a cohort's-

'value ofﬂqchbol%péﬂzs limited, we approach the data amalysis

explorétival “#enhanciné the possibility of ﬁistakénly identifying




. S

random fluctuations in the data as relative earnings effects, On
balance, however, if, as some have claimed, the source of qducatiénal

- " S . o
'growth in western industrial societies 1s the perceived need to
vauife increased schooling to mainpain one's relative socioeéonoﬂic
s
position, then %he effects of the returns to schoq}ing should show up
& -

despiteik\ta 1imitations.

Costs of Schooling
' For the cohorts for which we esfimate‘adjusted grade progression

rates data on schooling costs are 1imited. Below college, the

vho‘recorded seriea ofIAirehtlgchoqling costs, For college, thefe is t
a biennial serijies on agg?egate income of institutions of higher
education frpmusgudé;; feas (U. S. Bureau of the Census 1975, p. 384) .
When‘evaiuated relative to highér educatianal‘enrollment, this
estlmates the aosts born by studen:s.8 If cohorts'respoad to the

‘direct costs of. schoollng, fees assessed r student should negatively

affect the a

usted 10g odds oprrogression‘from high;sthool graduation
S
Sk
e attendance, #ﬁ"
Though we cannot directly measure schooling costs below college,
we can measure the aggrégate capacity of families to meet the costs.
" - An indicator of fluctuations in aggregate welfare is the national
‘unemployment rate, When unemployment rates are high, more principal
wage earners are out of work.and families have a harder time meeting
o ' 5 - )
the costs of semding their childrem to school, When low, families,
4

. on average, can more readily bear schooling ocosts, and if costs affect

.school cbntinuation'decisions progression rates should increase,
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The oppor;gnity costs of schodlinélare potential earnihgs
'ui&opportunities avaiiable to dropouts, When opportunities are considerable,

the costs of remaining in school are relatively high and transition

rates should be depressed, When opportunities are scarce, the costs

2

of schooling are minimized and rates should increase, Ideally, we would
. e - ; :

index the opportunity costé of making a school transition with '
unempiéymedt rates for white male youths the same age as persons
- making tﬁe transitién.\ For the full period experienced by the cohorts
"in our anaiysis, however, there are only'uﬂemployment eStimaées
f!t the entire civilian labor force, Thu& we use the unemployment
rate for the labor force as a whole, This implies'contradictory

-
. hypotheses regarding the net effect of unemployment on grade progression,
A .

. ld
Since high unemployment enhances the aggregate burden of meeting the
direct costs of schooling,‘it may depress grade progression, But

when unemployment is high in the total labor force it is high for

school—agé youths making persons in school ‘more inclined to stay there,

These contradictory implications make it impossible to isﬁlate
partial positive effect of opporpunity‘co;ts and- the négativg ef
direct costs on grade progression [tﬁbugh previouslresearch’shows
positiveﬂzero—order correlations between fluctuations in unemployment
andrin high—school;level prqgre;sion rates (Duncan 19653)]. In
appraising the opportunity costs of schooling, however, individuals
may not merely note the stock of availabie employment opporfunities.
More likely, they ‘expect the future employment situatioﬁ to resémble

recent labor market trends. If changes in the unemployment rate

are for the'worse, students are more likely to remain in school,

»

~ -
Lo :
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Conversely, net of the unemployment level decreases in the unemployment

“Mrfe portend an.improved labor market and may reduce grade progression

rates, Thus, while it is hard to specify the direction of the egfect
. 2 . . N » ~ S
" of unemployment levels™“en grade progression, changes in unemploymént

14

rates should positively affect progression rates inasmuch as they

o

signal work possibilites for.dropouts.-

Institutional Characteristics o ‘

: We copsider sgweral indicators of school organization including
eleﬁentary and secondary school expenditures per puoil é%rolled,
average annual salary of instructional staff in elementary and

r’! ‘ .

. secondary schools, pupil-to-teacher ratio jin elementary schools,

V

pupil-to—teacher ratio in-secondary schools, 'average number of days

.
~ “
N

attended per yeariger pupil enrolled in elementary and secondary

v

schools, number of one-teacher public schools, and number of fourLyear

colleges (U, S. Bureau of the Census 1975, pp. 369, 373-375, 382-383),

These measures permit us to exaﬁine several elementary--yet to

date untested--hypotheses, Per pupil expenditures index resources
allocated to schooling, High resource levels imply, on average;kﬁx&
more diversified curricula and improveo/pﬁ§sical facilities, These

make school attendance easier and more attractive, thereby increasing

grade‘progression rates, Teacher salaries should be correlated yith

- P -
the quality of instructdon since higher remuneration should recruit
more able persons into the teaching profession, On average, the

better The instruction the more students will be able to continue

their schooling, and thus the higher the rates of grade progression,
: » \ ’
N

T
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Similarlt, the pupil-teacher ratio should affect progression rates

ﬁégatively since smaller tlasses will, other things being equal; :
imply more intensive instruction and'enﬁanced student .capability and"
interest in further schobl;ng, L g

Avefage days attended per pupil.should positively fect grade -

h

progression for two reasons: First, it measures the ensiveness of

\ > - v
formal sichooling and, thus, longer school terms imply increased 4
“ / - ) | g

student, ability to go on with schooling, Second, it indexes the extent’

of the.traditional schoolikg pattern of seasonally interrupted

_ L r f &
) . %)
- attendance in favor of farm ox other ?%%}d labor. This traditional

¥ i . .

pattern socialized young persons early into labor force participation

and facilitated early permanent school withdrawal., Conversely,
. ‘ . R ,

lengthy school terms imply a break from tradition, and a decline

in the salience of,ébmpeting work oppottunities:

The number of one-teacher schools again indicapes the strength
. o ‘

-

of tradifional,rural schooling pétterns} With the consolidation

of schools come uniform yet diversified curricula, reduced child 1abdr
. ) - S
force participation, and a stronger age-graded system of schéel
, B
organization. - All of -these factors should in¢rease prOgression

——

rates and thus the number of one-teacher schools ipself shodId have a

~

negative effect on grade progréssiOn. Finally, th& number of four-year

colleges indexes the physicél availability of higher education and

!
~—d

should, other things being equal, have a net positive Fffecf on the

progression rate from high sghool to college. ' i R
} _

:" ’ // A=l
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tree o Although suited to’ Jkploration of determinants of educational\~—/
i ‘ growth thg sghool indicataté<ﬁave an important limitation, The
A3 ~ » ' ~ N y

. are only av le biennfally and thus for one-half of the cohorts
Lo ! ’ ’ 4 B [

for which a. sted gradp;progression rates.are available, Therefore,
-

including’these varidbles reduces observations to at most 23 and
4

- ’

ﬁ‘ o thereby restripts the complexity of the models we consider. But

they are the best Souﬁif"Of aggregate historical information'on ; ,\é

school characteristigs meking it worthwhile to leafn what we can

i
.~

from the limited mmlber of observations.

- - " .METHODS OF TIME—SERIEE/K;AL?SIS
N [V ‘ ' S

e Since we consider a number of plausible vyet previously unexamined

hypotheses, our strategy is explorétory. We have searched the data for
A i .

support for the hypotheses outlined above, to find the lag(s)-at which
macro-level events affect grade progression, and, in examining the
effects of the perceived rewards to schooling oh grade progression, to

*find the comparisons between previous cohért members with different

. ) M V . ’ . AE.

amounts of schooling made by a cohort deciding whether to continue_ in ’
. , : ) R \ . i

t
school. e L

. , . TN : .
’ This section outlines the methods thiglwe use to determine the
7 "" - N .
regression equations presented .in the next section. .(Further dis-
cussion of 'the procedures is in the Appeﬂaix.) These methods ‘do not
‘ensure plausible specificatlons or unique, best fitting models.
Whether wé accept the results of the data search .procedures depends
upon.-their plaus1bllity. Several se@rches of the data may yield

Y

N N
A .
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-

differeht‘modéls'which‘fit the dath well and are reasonable.'llf?

-
-

these instances we report the several models and, where s"uitable,f '

théir intdrprétations. : e

All variébiés in;our\ﬁnély?is, except ghe,levgl énd_cb?ngé in
unémployment réteé;'aréjsfrongly aorrelated wiFhé%fiirfar or’ f )
exponential trend. _ Thugi we exprqsg variables as deviations from
linear or ;xponential trégds.}o; Parameter.eétimates\are qu&valenﬁk

.. ) - ' . . : Y 4
to those obtainable- by us;Eg the observed values of the vaaiables
q \
. : ! ¢ . -
and by including a linear time trend as a variable in yhe equations, °
The coefficients, therefore, denote-the effectd. of fluctuations_ "

&y
s

. about trends in the in&ependent variables on corresponding fluctuations
N }' .

E

in the adjusted log odds of grade progression.

Qu:'prinqipai tool is the cross-correlation function (for example,
4

Box and Jenkins 1970, Ch. 11). That is,'we examine the zerodégder ,l///

N

correlations between the .adjusted log odds of gra@y prog -ssion anc

-
independent variables over'plausible ranges of lagged values of the

vaiiablés. For example, we expect that the unemployment rate affects
progression from 9th grade attendance t0'high‘§chool graduation, but

it is unclear at what year of. high school the effect emerges. We use

|
!

the cross—corgelatioﬁ function to estimatelghe correlation between the
adjustéd log odds of grade progression and the unemployment rate when
the cohort was f7, 16; 15;‘a?d 14 years old. This suggests the ages
when unemployment has a zero-order effect on graduétibn and the v
appropriate lagged value(s) of ihe unemployment rate to be used in

an'equatién'includingzadditionalindependent variables.
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.

We also, use the cross-correlation function to 1dent1.f'y multivariate
relatioﬁehipsnbetween grade proé}eséion and its determinants; proceedigF

. ’ . v A . *‘
from bivariate relationships to more.complex multiple .regression models.

t

. ) ‘\' .
In addition, we explore alternative forms of economic returns that may

14

affeet'grade/progression: >We experiment with different laés at which -~ -
relaeive earﬁings‘affects gfade’ﬁrogression and with differeﬁt pairs

of groups who make and do not make a given transitigg that may be
compared by ‘cohofts faéing the transition. The details of these
procedures are in the Aﬁpendix. These methpds are not a rigorous

\ . - o , B LT
_search algorithm; rather, we combine a search strategy/gg;g substantive
\ - i o - .

" reasoning to specify models more precisely than,tbé%ry alone permits,

"¢ FINDINGS e

This section reports the effects of structural variables on the

log odde of grade progression at four levels of schooling adjusted

for intercohort changes in social background composition.11 ‘We

‘describe in sequence the results for the transitions to completion of

8th, from 8th to 9th, from 9th to 12th, -and from 12th to 13th grades...

. ~
For each transition we report first, the relative earnings measure

suggested by the cross-correlation function; second, the effects of -

v

labor market factors--that is, the economic returns and costs of
schooling--; and third, comprehensive equations that incorporate the

effects of both labor market factors and school characteristics.
X \"

We present fuller discussion of the trénsiéion to 8th grade completion

? 4

than of the subsequent transitions to provide a point of reference

[ P



for discussing the latter. We also present additional detail for the

transition froh high'scﬁool attendance to graduatioﬁiin the attempt

. to.interpret unanticipated findings. . \: N E S

h o) 1 v
Eighth Grade Completion _ ‘

~Th€.cross—cdrrelatiqn function in&icates that the strongest
. . , .
effects of the first job benefits of grade progression on decisions

<

- . N ’ . % . - -
whether)fo complete elFmentary school occur through intercohort

-

comparisons of éompleﬁiqg and ‘non¢omp1eting groups in previous'cohorts
- ¢ -

 born two years apart. Men completing 8th grade afe compared to men

two jéars older who failed to complete 8th grade. The cross-cortelation

function also indicates that these effects occur at a substagtial lag.
£y

The strongest returns effect on the adjpsted~lpg odds of 8th gradk'
B N\

mep}bgipn isﬁgor ﬁ;e ¥eturns of Skn complegipg'Stﬁ grade 11 yeérg'

older thanthe cohort féciqg the transition felative to the réturns

of men not\é%mpléting,Sth grade bqrn nige yearsvbefére the cohort
B fécing»the transition. THése groups are depicted at thé bottom of

. P
N B ™
Figure 1. (In terms of (5), n is nine aﬁd s 1s two.] This is the

e

. -, . , . 12
returns to schooling measure used in equations reported below.
. ) ’) ’\ 13 ) , -
This formulation is not unreasonable in ;}ght of our earlier
X y
discussion. The effect is at a long lag, because persons who complete
8th grade may stay in school a number af years after the transition,

typically, until high school grdduation. That the comparison of

graduates and dropouts 1is between cohorts bonp 'only two years apart

indicates that, for 8th grade completion, students (or,/*ore realistically,

Lot , . i, * N
their parents) do not compare groups- entering the labor forc¢e in the
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same . Dropouts -enterihg the labor force with }‘completing 8th
,grade.are more than;two yeats younger than the typical labor force
S | ’ N o : " v
ntrant who has completed 8th grade. A two-year separation between-

of continuers and.dropowts implies, therefore,'that the

4 v > Q
former tend to egter the labor market after the: latter. This suggests

that the decision to complete 8th grade relies on perceptions of

. returns to»schooling of workers who}have%been in the labor force [for

‘'several years and that youths (and ‘their parents) compare persons

. . a
L s

similar in age not allowing for differences in duration o?hlabor
" v force participation. Bhus, the effects of returns to 8th grade completion'=-
' - . .‘ T . . SN i
yeported below might be stronger were.they,measureda?Urumature workers

. } . S ook ' ‘ ~
rather than la;:ljfcrce“entrants. ‘ ~. .

“

_ . .
Table 1 reports regression results that inolude this measurefin

_ o Lo equaflons show1ng the effects of the costs and organlzation of formal ' ;
A ’ 4 . . ’
% gchoqling. Equation 1 includes the effects of levels and changes in /,‘

"y V4 : -
the.?otal labor force unemployment rate as well a§'relat1ve earnings.
, u; + N - -

-The est1mated effects support the argumentSvpr’“énted above Th@re“
. ) L 5 - . v
N - [4 o .
is a 'significant effect of fluctuations in relatlve”earnlngs on 8th
grade completion, implying that a 10 pefcent change in, the earnings
¢ N ! i \- ) LN ’ ) 1 ! . .
of, previous cohort membérs who complete SEh grade, relative to those

who do not, induces'a 5.7 percent change in the\adjusted odds of ggade‘

. 13 L ‘ ) . r, .
- progression.’ ‘\Incneaseslln unemployment rates, 1mply1né worsening

. eeonomic conditl?ns for labor force entrants, enhance the chance% of “

~
N

\Qg' 4 8th grade completion. One percent changes in the uzﬁﬁployment‘rates

76 perceént change in the

when cohorts*were aged 6 to 7 and 12 to 13 imply a

4

Q I ' X R 1 .33 ,
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) N e - . TABLE 1° . -
‘ ( ,
' , _ RESRESSION \NALYSIS OF THE LOG ODDS OF EIGHTH GRADE COMPLETION ] ;
. * . . ADJUSTED FOR SOCIAL BACKGROUND "COMPUSITION
' Tt e -
- Ld 0
1 2 3 4 5
. UR12~ . -0.0056 - -0.0126 -0.0184 "+ -0.0157~ -0;0291‘ ~-0.0170 -0.0269 -
. (-1.16) (‘—4.68) . (-4.93) (-3.88) (~3.92) (-3.78) (-4.46)
. ~ .,  DUR 0.0165  *0.0097.  0.010l.  0.008€ . 0.0082 g
¥ (2.26) (2.59) (2.21) (1.83) (1.52) VI
. . . DURl2 - 0.0162 ~ 0.0230 0.0240 0.0237 0.0'218’: 0.0236 0.0208
- . (2.05) , (6.38) (5.30) (5.00) (3.90) C(6012) 7 (3.29) o
5 . . -] N :
, LSAL, ,0.6773 y 0:7709 0.8826 . : .
N 4 (®:21) . (5.81) . (6.27); -
LEXPP; _ ) 0.5631 . 8.6319 0.7406
) (6249) . (4.59) ©(5.70)
ONERM, e . -0.0087  -0.0042 -0.§095 ' -0.0023 -0.0102 , .
. (=3.21)  (-L.97) (=445 . (<0.B7)  (-3.97) j . N
DAPPI'&,_ . + o 0.Q191 0.0324° 0.0237 .. 0.0286 0.0244 0.0260
- ¥ (3.63) (5.11) ,(3.2) ~ . (3.14) (3.19) -+ (3.58).
. . PIR; -1.0297  -0.1621  -0.6240  ~0.4526 - - . °
. (~0.94) (-0.%2) (-0.46) (=02 85 : o
RE'I‘UR.\:S_9 . 0.5717 ' L , 0. ?785 0 1‘636 o 6-1125 0.6246
. > (2.33) o 0.33)  * (1.61) ") (0.42)  {2.35)
, K Constant 0.0424 0.0369 0.0441 D.0510. 0.0439 9.1146 7 6.2‘.’85‘:
. . (L.11) - " (3:97) - .9) «(2.67). (3.37) . ¥2.54) (6.19) .
. ’ . o rd T - - - ¢
' . N 35 , . 20 . 20 t,17 17 - 17 B 17 ‘
R 0.454 0.941 ¢ .0.913 0.933 - 0.905 . ’_YO,869 0. 8}6
. S.E.E. 0.112 0.018 0:019 0.023 0013 - 0.059 - 3. 06&
K ’ D.W. . 1.71 1.82 ° 2.23 . 2.23 2.23 - : 2.38 ’ 2: 23
t . T - ‘
N ! " NOTE:* Ratios of cocfflcients :o :he‘r estimated standard ‘errors are in parent)mxos .
ALl variables except UR add DUR ‘are deviaticnq from a linear time trend. Equatlons. : b
. - ) 2-6f are estimated by a twdscage procedure to adjyist for serial correlation. Fory _ . C N
(. - . explanation see .text. Independent variables are: URIZ: unempluyment rate whedy © ¥ ‘ .
. 2 cohort was dge 12; DUR6 and' DURlz: change *¥n unemployment ral:c betwecn ycarq whcn
) ’ cohort was 6 and 7 and was 12 and 13 respectively; LSALE’ ndtural logarithm of
- N - ., ‘ /r
I, public elementary and secondary school teachers' average nnnual salaries in constant -
0(1967) dollars when cohort was age 6; LEXPPG' natural lﬂgurl[hm of “annual pub].Lq -
A elementary and secondary school expenditures per pupil enrolled in ccn,:). ant (1967)‘ 4
v dollars when cohort was age 6; 7"FR‘16 number of one-teacher'public schools (in
— N ,
thousands) when cohort was age f; f)APPlO: annual average days attended per pupil |
. N t*nrn-llud in public ¢lementary and secondarv schools when cohort™was age 10, P'I"Rg:
- ' pupxl—uwriu roratio in wlementary schools when cohgre was aee By RETURNS:  daturad v
) . lcglr;u:nm of the rat io, of estimated firse job \-lrn/in;.,s of persons completing 8th'e | R
grade to earnings of persuns two years younger not Lomplptmg 8th grado :
f ’ 2
- - * . ' s
- ‘ ~ . -
[ & r \
: . -’
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adjusted”odds of grade progression. Unemploymen{ rate chaﬁge effects

at the end of elementary school are reasonable inasmuch as these are

{

+

L

' ~ 'the<ages Mhen'employment-opportunities are%ﬁirst.available. That there
. ) . " P . ° . N

~

,d is an effect when cohorts begin schooling is lesg reasonable sinCe

child labor is vestigial during the childhoods oﬂ_éhe cohorts represented\

4
. in our data.14 The effect of the unemployment 1evé1 is negativey
1 L . -
.suggesting that-ecoﬁomlc hardship vents famlliEs froﬁ’meéting the 5

b
costs-of keeping their children«ln school. But this effedt is small

-

., and the coefficient barely -exceeds its standatd error _
4 . B . } s

. v
. The remalning equations in Table 1 summarlze the effects of .

3 schoo% organlzatlon indicators on grade!progresslon first ignoring

: and then taking account of the effects of relative earnings. Since.

the equations are subject to (negatiye) first—order.serial correlation
;. S e t -
in their disturbances, they are estimated'by'Dutbéntsztwo—stagé'{
‘ ' procedure.15 Note the iag structure of the schooling effects;‘ Teacher
. . (3 S
salaries, expenditures; and oneéteacher schools affecﬁ’Bth grade

completion through the1r 1evels whencohorts are's1x, days attended
. ~ ¥ .

Al

per pupll tbrough 1ts 1eve whenvgghorts are tenm; and the pupilLteacher
ratio throggh its level when cohorts areieight. The' 1ags can be
interpreted as follows: School expenditprés are,'in principle, invest-

ments in educational:ifacilities and personnel. High expenditure Tevels

when a cohort enters school benefit the cohort throughout its schooling.

Similarly, teachers' salaries regulate the number and quality of new

3 * . - - n
{ teachers. High salaries when a cohort starts ‘school need not imply

. L
exceptional teachers inm that year, but rather recruitment of better

L 7
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. N
cteeghers'over the years as more persons respond to the salary 'levels.
=z : i / . ) .

: . - e .
Persons entering school when therg are many one-teacher public schools

TNy

:(relative to theit long-run downward trend) spend their entire
elen®ntary school career in such’®schoqls more\é(ten than persons

P'enteriﬁg when there are relatively few, School entry, therefore, may .

N Yo « v

determine the fraction of a cohort that attends small rural schools

and expe;iences their disadvantages.- Days attended per pupil and the
pupil—teacher ratio affect 8th grads completion later. Since these

are school quality dlmen51ons whi;h should have relatively immediate
pr— " Lv, ' »
}mpaet on attendanee, thelr i@pact should be greatest where attrltigp
A
is greatest. During the elemenfary years, attrition is greatest

o

between 5Sth a@d 7th grade foi;ﬁﬁ;t cohorts born during the first half
. . B ‘ ‘ . .
of the twentieth afntury (Duncan 1968, p. 640). Days attended per

- L

puéil and thg pgéilrteacher ratio should exert their effects in response V-

L4
to their values when a cohort is about te enter S5th grade. The lags

s »

reflect these effects.

@y

Columns 2 and 3 report the cffeets of schooling and the level and

“change In unemployment in the absence of relative e¢arnings effecqts.

» . o
The, school effects support our conjectures and, degpite the small number

&

of observations, most parameters are larger than twice their standard

\
/

. ” ..

errors.  There are positive ef f8@gts of teacher salaries and expenditures 2
. . R
per pupil: o 10 percent increase " in Yhese variables raise the odds
¢ ) N
v of grade progression by- 6.8 and 5.6 percent respectively. There
are also signiticant effects  of days attended per pupil ( a one day ;
' :
s¥THh

e o i r .
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‘;nﬁreaée induces a 2 to 3 percent ‘increase in the odds of progression)
f) and one-teacher public schools, although the latter is marginally
) ' : ‘ '

"~ significant in the equation including expenditutres. i&lthoﬁgh the

effect_of the pupil-teacher ratio is in the hypothesized derection, '
L 7 5
#its coefficient estimates are insignif‘cant.,'That the one-teacher- -
'schools andfpupil-teacher effects are much Sméller in the equation

inc%uding general expenditures than in the equation ig@luding teacher fL

r . e o

s

salaries is pdnsistent with the meaning of the expenditures measure.

Egpepditures pef pupil is a .general source\of school quality Sperating
,thfough numerous chahnels that include consolidation, the pumber 9f

teacﬁers available to stgdgdté, aAd.teacher salaries. To a'dqgree,

therefore, the other "'school quality indicators are redundawf with
) : Ao . : .

general expenditures. -The effects of the level and change in \

. unemployment are much stronger when fluctuations in school characteristics
R v - " “ '

T . £ o ‘
are taken into account. . The level of unemployment has a strong negative

effect, while the positive effects of unemploymens, changes persist,
. . v . )

particularly at the eng of ‘elementary school.
. . k]
- Now consider schooling, unemployment, and returns effects

1
simultaneocusly. We continue to present separate equations for

‘expenditure and teacher-salary effects. These variables bear

different relationships to other schooling indicators but, more
| ‘

il

/o - .
important,/their associations yith returns to schooling may also . .
differ. Since teachers are among better-educated workers, fluctuations

ig their earnings, other éhings beiﬁg equal, mirror‘changes in the
“frelative carnings of 8th grade graduates. relative to edgmentary school

-
/

Elk\l‘c ’ e 4~ ] : , 7
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dropouts. General expenditures, by contrast, has no obvious direct

link with returns to grade progression.

¥ Equations 4-and 5 duément 2 and 3, respectively, with the relative

" economic value of 8th grade completion. -In neither instance is the-

‘earnings effect significant. 'Its coefficient, however, 1s nearly zero
. ” o

in the eédation 1ncluding tegcher salaries, while in the expenditures
._ ‘ =9 .

Y
. : \ * .
equatsbn it is almost as'large“as when schooling variables are

excluded. This indicates, then, that the correlation between relative

'

earnings and teacher salaries is stronger than between relative earnings

: . - 17 . ’ .
and general expenditures. Equations .4 and 5 are re-estimates of
. Cae

. equations 2 and 3, excluding variables (other than relativé.earnings)
N p ‘ o . . S
V with coefficients less than twice their respective standard errovg(’

These estimates sustain our inference from the latter two equatioms.

To summarize our results for,8thlgrade‘%pmpletibn, we find effects

of mogt of the factors hypothesized to affect grade.progression.
Deterioration of labor market cohditionS\jnduces positive fluctuations

R in background adjusted grdde progression, whereas t'' unemployment

level negatively affécts grade progression.” There arc also effects »
= | B
of educational expenditures--either general -or teacher salaries--on

, progression rates, part of ghich:may operate via the consolidation’
- ’ A (

- .,0f schools, and of school attendantce levels within the school year.

. " . . N J " 5
- As for the retpyrns to schooling, the evidence 1s mixed., There isd
. R et

: . )

. positive efﬁect at "a substantial lag but only in the absence of

«

, controls qu'feacher salaries. This may.validate the relative earningsg.
S ) .

. . : - . . L
measure inasmuch as teacher salarices are a componeht of the carnings ot
' ,, - h
7
. -
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relatively well-educated workers. On the other hand, it suggests con-

siderable unreliability in the earnings measure implying that if
AN ) . ‘ T . ) .
a better estimate of the latter wete’avai;able._it.wduld show an effect

»

" independefit. of teacher salaries. On balance, there may be an effect
of the relative economic value of 8th grade cdhpletion on tH@ I
progression rates of later cohorts, but its importance relative to / q

that of gransitory labor market fluctuations and change in characteristics
of the educational system is not so overwhelming as to be easily -
N - ."_,\.‘

detectable with crude measurement.

"

& \

High School Attendance Given Elementary Comgletion
We considér next market aﬁd‘institutional effects on the adjugted X

iog odds of 9th gréde attendance ‘given 8th grade completion. The

‘cross-correlation function indicates that the strongest effects of the L

relative first Job benefits of high school attendance on continuation

) ’

decisions 1s through intercohort comparisons between persons dropping
out after 8th grade and persons attending at least 9th grade who are

born six years apart. Men attending high school are compared to men

: -
six years younger who complete elementary school but do not attend

high school. The cross-correlation function also indicates that persons

‘make this comparisogvat-a lag of six year;: That is, men attending
high school th/ﬁgg)lé yeafsyolder than the cohort facingfthe transitidn
from 8th to ch gfﬂde are compared to 8th érade dropouts Qho are six’

‘ years older than thg cohort facing the transition. Tp;se groups are

"depicted in Figure 1. (Tn terms of (5), n is six and s is six.) We

use this measure of returns to high school attendance in the analysis




-

reported below. AlfththOthéf specificatfons of the relative first
. © \. . N

k)

job eérnings benefits of graae progrés”n e, a priori, equally
»
plausible to this measure, ths latter is not unreasonable. The six

[ . ) .
year separation between the continuing and dropout groups in the-
comparison suggests that cohorts (or their parents) respond to the
. v . ' . T
experiences of groups who enter gpe.labor force at about the same
’ ’ . )
time. That the comparigon is made at a six year lag makes it -~
impossible that cohorts base‘;heir continuation decisions on their
_ t , ,
own perceptions of labor force entrants. RatH%n either parents

ey
re&ember-the experiences of past labor force entrants or sons and/or

' ’ ' . v r
parents rely on the experiences of a labor-force?entry cohort several .

i

years after entry!. The latter suggests that relative first job

earnings is correlated with subsequ$n f'grade progressdon
> y '

betause it is also correlated with relative earnings of older workers.

‘The Yelative earnings measure may then fallibly indicate the fortunes

9

for several years. ‘

)

of men who have been working
Table 2.reports .estimates of market and institutional effects

‘on fluctuations in the adjusbedvlog odds of progression from 8th grade

v
’

completion to 9th grade attendance. . In the first equation, except for

unemployment level, the effects are sirilar in pattern to those for

- ’
the corresponding equation for 8th grade completion. One percent

8 .
ﬁ/ changes' in unemployment rates at ages 12-13, the year q!ecediqg the

modal age of transition to 9th grade, induce approximately 1.6 percent
AN -

increases in the odds of grade’progression. The effect of reldtive

earnjngs is significant and positive.though the coefficient is less:

>

&

Q ' \. ‘1:J .
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TABLE 2

REGRESSION ANALYSIS OF ‘THE LOG ODDS QF NINTH G E ATTENDRNCE
bIVEN EIGHTH GRADE COMPLETION ADJUSTED
SOCIAL BACKGROUND COMPOSITION

1 - 2 3 4 ]
R, 0.0062 0.0005 0.0034 ,
’ (1.3%) ©0.13) (0.95)
DUR, 0.0069 0.0034 0.0047
(1.91) (0.65) (0.88) ;
DUR,, 0.0160 0:0155 0.0131 0.0149 0.0168
(R94) (2.82) (2.42) (3.7%) (3.73)
LSAL, " 0.4253 0.5330
(2.16) (4.41)
LEXPP 0.3951 0.3973
» (2.41) . (5.30)
ONERM, 0.0027 -0,0020 .
(0.83) (-8»72) -
DAPP, -0.0013 -0.0027 .
: (0.83) (-0.32) .
PTR, ~1.067 -2.193 . =1.2611 ~1.1549
(~0.81) (-1.78) ' (=1.3%) ¢-1.10)
N,
RETURNS . . 0.1651 0.1980 0.1770 0.1842 0.2209
(2.73) , » (1.62) (1.41) (2.03) (6.61)
Constant 0.0052 0.0225 -0.0042 0.0240 0.0150
74) (2.41) (=0.13) (2.13) (1.18)
32 17 17 17 317
0.523 0.838 0.824 0.809 0.756
. 0.038 0.051 0.054 0.046 0.051
D.W. 2.04 2.68 2.43 2-50 1.73

‘~from a linear time trend. Independent variables are: UR

~ -
© NOTE: Ratios of coefficients to their estimated standard errors
are in parenthesesr All variables except UR and DUR are deviations-

12°

unemployment rate whef cohort was age 12; DUR, and DUR change

6 12°
in unemployment rate between years when cohort was 6 and 7 and uns%

12 and 13 respectively; LSQLG: natural logarithm of public

elementary and secondary school teachers' average annual salaries
in constant (1967) dollars when cohort was age 6; IEXPP6 natural
logarithm of annual public elementary and, seconday school expend-
ftuces per pupyl enrolled in constant (1967) dollars when cohort
was ageg b; ON Hﬁ: number of one-teacher public schools (in

r' vysands) when cohort was age 6; DAPPB: annual nvgnnge,dnyq

nded per pupil enrolled in public elementary and sccondary
0ls when cohort was age SE,PTR6: pubpil-teacher ratio in
. »

clementary schools when cohort was age 6 RL{URNS natural log-
arlthm of the ratio -of estimated first jnln,(,lrnlnp,s of persons
attending 9th grade to carnings of 8th griade dropqetq wito are
Six years vouanger,
R

—~

i
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enabling their children to make this transition.

43 : W

v

P

tha one -third of its size in the equation for 8th grade complétion.

The‘small unemployment rate effect suggests no effect of aggregate,

economic fluctuations on families' willingness to meet the costs of ///

’ /

The remaining equations estimated from biennial observations

take account of opportunity cost, returns, and educational organizational

effects on graﬁe progression. The lag structure of the schooling

effects is similar to that for the transition to 8th grede ¢ompletion
: ) \ '
implying that the same organizational mechanisms regulate the 8th

to 9th_grade transition rate and the 8th grade compIétion f@te.

Educational expenditures and teacher salaries are indexed fy ‘their values

when the cohort facing the transition to 9th grade is early in its
%
N

rd
elementary school career, reflecting that expenditure and salary levels

L

determine school conditions over a period of years. Experimentation
, 2 f :

with alternative specifications indicates that the strongest effects

A

of days attended per pupiland the pupil-teacher ratio are through the

values of thesge variables when the c%?ort is aged eight\ and six years 0
7 / .
o 4

respectively. Wérsuggested that these variables should affect grade

progression with relétively short lags and, given that the transition
. , ' Lo :
to 9th gradg occurs at/about age 13, we would not expect then(to have

strong effects at aé&s so early ds six or eight. As the eqdétfgﬁs show,

the effects are negligible for days attended and marginglly significant

for/}be pupil-teacher ratio. Equations 2 through 5 show strong effects

of teacher salaries and educational expenditures. The effects of

bdth_of these variables indicate-that a 10, percent increase in salafies

o - '

<

A
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— 1

or expenditﬁres implies a & percent increage in the odds of grade
progression.l8 Other school-variables, hoijlr, have negligible effects..
To sﬁmmarize, we %ind effects of changes in th; opportunity costs
of schooling, as indicated by unemployment rate changeé, of tﬂe relative
earnings*pﬁﬁprevious cohorts of high school attenders an& 8th gf;de
dropouts, and of some schob} quality inﬂitator; om\the adjusted log
odds of progression from 8th to 9th grade./ In contrast to 8th érade
completion, however, there ig no negative unemployment rate effect,
suggesting thaﬂ transitory fluctuations in the ability to support
children's school attendance have little aggr?gate~effect at this
transition. We also find no one-teacher public school effect, suggesting
that while the consolidation of elementary schools contributed &Q
near ug&zersal%éléme&tary school graduatioh,ﬁiﬁggad little effect on

Al

high school attendance rates of elementéry‘graduates.

High School Graduation Given Ninth Grade Attendance

b .

The cross—correlation function indicates that insofar
facing the transition from high §chool attendance to g
account of the relative earnings of graduates and dropout pre
cohorts, they do so through an 1nterc0h0tt ‘comparison of groups born /;//
one year apartl High school graduates are compared to dropouts bQ§¥

one year later. The cross-correMtion function also shows that cohorts

¢

make these comparisons using the experience of cohorts who were in high

school only a few years before them. The strongest relative earnings

-

\TT TN . .
effect on high school graduation is through co@ arison bhetween the
. % . .

earnings of high scbdol graduates five years older and high school
3 .

|

e
Wt
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dropouts four years older than persons making the comparison. These

" groups are depicted *n Figure 1. (In terms of (5), n =4 and s = 1.)

. = ~

- In addition, there is a smaller effect of a comparison between the

4

earnings- of high school graduates three years oldér than}the cohort

making the comparison and dropouts two years older than the cohort
. J } / .,
making the gomparison. (That is, n =2 and s = 1.) We use these two -
. 4 o '
a
ratios in the &nalysis reported below.
’ L -~

'

That the comparisons between dropouts and graduates are for recent
N .

cohorts suggests that for this transition students are more inclined

to evaluate the first job experiences of recent labor force entrants »
M i

than at earlier transitions where the djta suggest that they cbmpare A

.groups of mature workers. That the %omparisons are between groups
. . ' ,
- i .
.born only a year apart, however, makes it unlikely that cohorts make °

'S .

comparisons within cohorts‘bf'labor’forcevéntrants. Since~ many

dropouts leave before 11th grade compi .ion and many hig. schooi

- 4
aduates go to collegeg, the comparisonsiimplied by the relative

/7 -

» / “
earning@(measure suggest that the dropouts used in a given comparison
' L

enter the labor force before the ‘high school graduates to whom they

-3
are compared. -

Table 3 repérts market and institutional e€ffects on fluctuations
in progression to high school graduation. Compared to the earlier
transitions, the relative earnings effects are much larger. Equation
l&%hows that a 10 percent chénge in the earnings of High school,

. .
graduates relative to dropouts for grohps born five and four years,

L%

SN e | 4?’
o |
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TABLE 3 °

REGRESSTON ANALYSIS Of THE [LOG ODDS OF HIGH :Eﬁbgé GRADUATION
N

- GIVEN NINTH GRADE ATTENDANCE ADJUSTE® Fo
SOCIAL BACKGROUND COMPOSITION \
4
1 . 2 3 44\ 5
URIG 0.0001 -0.b100 -0.0072 0.00éZ -0.0082
(0.05) (-1.94) (-1.69) (0.66) (~1.83)
DUR16 0.0021 ~-0.0106 -0.0052
(0.37) (-1.14) (-0.83)
LEXPPIO . 0.2874 -0.0967 0.1985
(1.62) (-0.65) (1.39)
LSAL13 . 0.4036
(1.69)
ONERH16 -0.0002 -0.0029
(-0.06) (-0.74)
DAPP16 0.0441 0.0371 0.0439
(3.08) {2.86) (3.38)
PTR -0.5247 0.4012 ’ '
(-0.23) (0.19)
RETURNS_Z 0.3552 0.2933° 0.2807 0.4980 0.2648
(1.60) (0.99) (0.96. (1.66) (1.10)
'RETURNS_A 0.7300 0.1818 0.2571 0.7633 0.2003
(3.15) (0.48) (0.70) (2.27) (0.65) 1
Conscant 0.0128 0.0357 0.0240. -0.0579 0.0241
(0.55) (1.07) (0.81) (-0.162) (0.84)
N . 41 20 20 20 20
2 .
R 0.277 0.691 0.696 0.362 0.649
S.E.E. 0.082 0.061 0.061 0.075 0.058
D.W. 1.78 1.7l 1.71 2.14 1.62 °
'
!
NOTE:  Ratlos of coeffickents to their estimated standard erro ey are
in parentheses. All wvariables except UR and DUR are deviatioas from
A linear time trend.  Iodépendent variables are: URlﬁi unu&plnvmwu
rate when cohort was {6 DUR}ﬁ: change {n unemployment rd[eﬁ%c[ueun
vears when cohort was 16 and 17; LSALl”: natural logarithm of public
elementary and secondary, school teacher's average Jnnudk ﬁdldrlsi In
constant (1967) dollars when cohort was age 10 Li ,\'I’I‘lr]: natural
Toparithm of annoal public elementary and secondary school expen -
Lture per pupil entolled in constant (1967) dollars when cohort s
age 105 HNFRHIF: numbet of one-tencher pob Mo chools (in thoa-
sands) when cohort was age 16 D\“Vlh: annual averapge Javs
ittended per papil enrolled tn o public vlement ey and secondary
schools when coliorr was age Uhg "TRI': pupil-reacher ratlo in \
N ) v
secondary sehooly when colort was age 1o RETUQNG: nat ol N
logaritthm ot the ratio of vstimated tir<t yob caratnes ot pPeraon..
completing 120 grade to the eagnings of hivn wehool Aroponts
who are one vear voanaer.
. ¢

e
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. . {
réspecEivelx before persons facing the tragg;tion implies a 7 percent

\ . ¥

.change in the odds of gréduation.\‘The ralative ea ngs coefficient
‘for groups born two and three years prior to persons. facing the

tragsftion s5_smaller but still substéntial.
S .
Surprisingly, Equation 1 shows no effect of either the level or

*

change in unemployment on high school compiletion, This contrasts with

" previous findings that fluctuations in grade pragression vary directly

with fluétuat’ ) nnemployment (ﬁof,example, Duncan i965a); We

have no explanation for thi- - ‘ferences in statistical

des” betwee. udy <. coowdy sunt for the'differences /
betweei. r findings and those ogrothers, but wg‘have beepvunable'(in

- ’ ’ ~ .
analysis not reported here) to determine which, if any, of our methods
. e

is resﬁonsible for the findings.19 On the other hand, .that we find
clear positive effects of change in unemployment rates on progression

to 8th gradg completion, from 8th t% 9th grade, and from high school
& T

to college (see below). suggests that were there similar &ffects on

high school graduation, we would identify them. '
!

Equations 2 and'3 repoxt market and schooling effects on graduation.

The lags at which the sevVeral schooling variables are specified to

affect grade progression are largely justifiable by arguments présented
. .

v for the earlier school transitiqggf (We date the number of one-teacher
St
. e |
public &chools with respect to when the cohort was 16 years old, but

b4
it has no detectable effect on graduation irrespective of the lag at

which it is indexed.) Equations 2 and 3 summarize the net effects of

& v

all of the independent variables. They show that fluctuations in the s

v

v —
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. //log odds‘of high school graduationﬂﬁEpepd on a~small\subset of these

variables. There isa'sﬁroﬁg effect of days attended per ”

ﬁupil-on grade prégressid%: a 10 day increase 1in average days attended
sh “

LW

implies about a 4 percent increase in the adjusted odds of high school

graduation. Notably, the,level’of unemployment has a negative efggct

i ' ‘ ¢
not present in Equation 1. iSalaries and expenditures have marginally

significant coefficients similar in size to those opserved for the

'

transition from 8th to 9th grade. Beyond these variables--the
) 4

unemployment rate, dayéigzténded per pupil, and salaries (or expenditures)--

~,

ail'others have negligible effects. ~—
These findings raise two questions: first, why does a negative

\ uhemployment effect emgrge in the presénpe of schooling indicatoys;
\ ‘ and second, why do the relative earnings effects disappear? Equations

2 and 3 may imply that Equation 1 is hisspecified. Alternatively,
¥ ' . ,
they may suggest mechanisms through which unemployment and relative

[

earnings affect grade prdgression. That 3ays attended per pupil

stronglyeaffects grade progression suggests that high school attendance

N

—

levels within a year may be means through which other more remote

causes of grade progression are transmitted.

Ve

Both the level of uﬁemployment and relative earnings may. positively

affect average attendance within a school year. When unemployment is
‘high, a source of absence from school--namely part-tire employment-- -
is Scarce. 1In addition,lsthdents will ngless 1i{kely to take time

-
off from school to look for employment. Thus, the opportunity costs

¢

<
t.
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dffschooling wityin a school year will be low just as, the obportunity‘ *

costs ofia school yedr as a whole will Beflow. YThe unemployment rate,
' / J" . . \-
therefore, will positively affect annual school attendance. A sigilar

process may regulate the effects of returns tq.schooling on grade
IAs r‘ . L) .

/ progregsion. The higher the perceiVeaéxalue of high schooiﬁgraduation,
TR M L o

the gfgater the incentive to attend regularly withinvé’Year: Regular

attendancé is required for écademic success. In additidﬁ, t—time/,

-

)

work ‘appeals less to persons aépiring to at least a High school degrde. .

But whatever the mechahism, there may be gositive effects of the pérceived,:
N N . ? ;/ N

- relative earnings of high school graduation on attendanceﬁﬁlthin as well .

. ) v, . * .

as across school years.

I

-~

To investigate this we examine first the effectf of unemployment

and relative earnings in equations both taking and not. taking aCCOunt

of the\average atte&gance effect, and then 'the effects of unemployment -

. 2 'rf
and relative earnings on average daily attendance. 0 Eq:jyions 4 and
5 of Table 3 a%a\sftimates of expenditures, unemployment¥and relative

earnings effects on graduation, with and without control for days

.

attended. When days attended is exJiuded from the equation, the
unemployment effects are negligible as they were in Equation 1, while

rel?tiye eatnings effegts are large. When days.attendej is included,
A '\i » ’ ’ .

L AN

/ relative earnings effects are reduced and a negative unemployment

ect eq;rges. This péér of equations suggests that unggployment

.
~ -

and relative %arnings}qffeot days attended per pdpil. To provide better :
AN : : . ‘ N o .
evidenge that they determine attéR&ance levels, however, it is useful

(. N, e

,

|
3

c it N ?ﬁi' Lot ‘ - '
to cons}dgt other determinants of average daily attendance per pupil.
, ' z

| «
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Attendance reépogds not only to econohiq incentives to stay in schaol, -

but also to legal attendance reﬁuireme;Es. Fluctuations in daily

a

attendance, then, dependion fluctuations in the average'official school *

\term. To assess the effects of relative earnings and unemployment on
.( . B . - :
. ‘ : K ,

daysgattended, we also gonsider the effect of the average length of

94 .

schgol m as reported in U. S. Burea, of the Census (1975, p. 375).
* . : L ¥ ‘,

The estimated eduagaon based QA gienn&ﬁl observatigps is as fol%QWS: ®.
/g\ .g;q ] | LA N
. DAPP = -0.7630 +_O.91T6L + 0.2083U + 8. cp” , {‘" (6)
) (-1.38) (2.91) . (3.63) (1.575
= 205 R’ = 0.600; S.Ef&. = 1.18; D.W. = 1.90)
j

Qhere 5APP§denotes da?s?attendéd pér pupil enrolled, L the average
/// f;ngth'of school term, U tég’ungmpioyment rate’, and R—A phg : of

earnings'of high schoal gréduates born five yeérs before f;l ive to .

" high school dropouts bornbfour“years before; a%l variables gre
deviations from lipear trenéé; and the‘gitios of coefficientsﬁ'ontheir

standard errors are in pargntheses. Equation (6) shows positive effects

of botl official average school year length and unemployment on attend- 4
. ’/' .

ance and a marginally significant relative earnings effect on attendance.

~

That effects of unemployment and relative earnings on Qttendance\are
o

detectable evenr when the length of school ‘year s taken into account

.

A . 4
—  suggests the business Cyclé\and the returns to schooling may determine

attendance levels within a school year. The regression résults in
v R .

Table 3,‘;hereforég suggest that unemployment and relati!g\earniﬂgs

8 . ¥

.

e
o’




< - 51 ‘

the schbol year.

To summarize, the effects of relative earnings in recent cohqrts on

iﬂ .
high school graduation are 1argé¥ than for. earlier school transitions.

Reduced form effects of levels and changes in nemployment on grade '

\/\ I .
progression, how er, are negligible. We find mogest effects of educational
expenditures and teacher salaries; iarge~effects of school days attended

per pupil, and lit le effect for the remaininl schooling variables:

Taking account of the effect of average daily attendance attenuates the

-

.relative earnings effect and reveals a negative unemployment effect. The'
relationships among days attended per pupil relgtive earﬁdngs, and .

" ;qump%?yment suggest that attendance‘&}thin a school year responds.te
both short run employment changes and to the anticipated long run value

of sthooling.

. L4
. V‘ " 2 ' ‘ ’ “
~ College Attendance Given High School Graduation

, . . N
The cross-correlation function shows that individuals compare the

egrdings of college students to those of high scﬂoblgraduates not .

attending college who were born" four years later.zﬂl It also indicates

that cohorts compare high school graduates (who do not attend college)
born between four and six years earlier to college students born between
eight and 10 years earlier. This is graphed in Figure 1. (In terms of

(5), s is four and n ranges from four to six.) This specification is

[y
e

highly reasonable.' The four -year separation between the college

attending and non-attending groups implies that high school graduates
=, _ _ ) A
& )mahé compariscnstwithin cohorts of labor force entrants; that is, they
. A B

yan
cn
¢




’ ! = . l, - j .
compare the earnings of college gradoetes to those of persons with only -
. 4 / e . :

a high school degree. This séems a rational-comparison upon which to 't

evaluate college attendance. That persons compare grouﬁs four to 10 .
¢ -

‘-years older than them, however,. 3uggests that they do notefocus on the
first- job returns to\ﬁﬁllege, but rather the experiences . of men who
P N

~ ‘have been working se&bral years. Once again, then, relative first-job
< - & S
earnings fallibly measure comparisons between groups of exo/;ienced '

workere, that" arﬁ:nore pertinent to school continuation decisions.
Equations 1 and“?fof\Jable 4 repont\§he effects of the. same set

of variables estimated by alternative methods. ﬁhgation 1 is.'estimated

by OLS and Equation 2 by Durbin's two—step procedure. The Dufbin~Watson:
statistic for Equation'l indicates jpositive serial correlatign suggesting

that Equation 2 is poSs'ibly the preferable 'Specification.zz “Woth.
equations show effects of the relative earnings of previous cohorts o&g'
w.ui‘ v Q‘u' . )
the decision to attend college. The unemployment effects’in the two
I . ' - )

equations, however, differ considerably.b #quation I suggests that fewer
persons can afford college during recessions, but labor market deterioration

' redyces alternatiyes to further schooling for high school graduates and

v

drives up continuation rates. In Equation‘Z, however, both unemployment

effects are negliéi;ii. Although the t—statistics for Equation 1 are
mor

invalid, we are llned to believe the parameger estimates of

S e

 that equation than those in Equation 2. Inclusion of additional variabl&e

3
does not materially alter: the coefficient estimates for the level

~

and change in unemployment given in Equation 1 while it eliminates

14

——

most of the serial correlation, suggesting that the unemp%byment

P

\
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parentheses. All variables cxcept UR18 and DUR17 are deviations from a

linear.time trend. Equation 2 {s estimated bv a two-stage procedure to
adjust for serial correlation. For explanation, see text. Independent
unemployment rate when cohort was age 18; DUR17:

NOTE: Ratios of coefficicnts to thelr estimated standard errors are DW
'

variables are: “lYRlR:

change in unemplovment rate between vears cohort was 17 and 18; LSALl,:

« 2
natural logaeithm of public elementarvy aod secondary gchool teachers
average annual salaries dn constant (1967) dollars when cohort was age 123
LE.‘\'[’P‘I Jo natural logarithm of annual public elementary and secondary

schonl expenditares in constant (1967) dpllars when cohort was age 12:

INERM ‘: number ot one-te wwher public schoals (in thousands) when cohort
was e 1h; DApPl': ol average davs attended per pupil enrolled
t
in pablic elementary and ccondary schools when cohortgwas e 1h. PFRl
[

upil-teacher ratio o secondary schools when eohort was aape b, Leos ”)I‘lkl:

Vitaral Toyarithm ot student fees collecied poer resldent stuaent on oeonstant

1967 dollars fer-institotfons ot higher education when cohort was e 18
RETURNS . natural lowarithm af the ratio of estimated firse job carnings of

Persons attending Lith yrade to caranings or persons completing exactty 12
vl whn re toar vears younyer. -

S
. H@ﬁ. N

; R 4 ’ S0 .
. 53 ,
o 3
‘ .
O
1 v \
TABLB 4 : *
. REGRESSION ANALYSIS OF THE LOG ODDS OF COLLEGE ATTENDANCE
. CIVEN HIGH SCHOOL CRADUATION ADJUSTED FOR
SOCTAL ' BACKGRUUND COMPOSITION . N M
7 - 2 3 4 s "6
VR, g -0.0049 :° -o.oogs -0.0071"  -0.0074  -0.0064 -0.0053
2 (~2.42) (-0.23) (-1.47) (-1.38) © (~3.55)s  (-3.81)
bR, ° ( 0.0107 0.0042 0.0117 0.0122 0.0228  0.0201
h {2.58) (1.18) (1.74) (1.63 (5.06) (3.3%_
LEXPP . 0.1583 70.1305
_ N . (1.37) (1.20)
LSAL , ) 0.3828 0.3318
, (1.87) © (3.34)
ONERM, . . 0.00i7 0.0059 ’ :
. (0.41) (1.77)
DAPP, 0.0034 0.0016 0.0151 0.0140
i © (0. 44) (0.19) . (3.35) (1.86)
PTR \ ) -1.9812  -3.1534 :
, ‘ (~1.09) (-1.70),
Lcosm’w' . | -0.1270  -0.0429 -0.1890 \/-0.15'33
: ‘ (-1.01) (-0.37) (~4.66) (-2.46)
COLLEGES | o - -0.4113 ~0.7088
‘ : (-0, 59) (-0.98) .
RETURNS _, 0.1162 0.1304 0.2497 . 0.3472 A
(1.35) (2.09) gl.m (1.59) ,
RETURNS_5 0.3285 0.2766 4907 0.4149 0.6144 0.5382
(3.3 (3.93) (3.47) (2.82) (5.22)°  (3.81)
RETURNS_6 0.1036 0.1441 0.1760 . 0.1397 .
(1.31) (2.48) (1.25) "} (0.89)
Constant 0.0421 0.0090 0.0540 0.0608 0.0386 0.0318
(3.20) (1.13) (1.70) “(1.75) (3.03) (1.86)
N 36 33 17, 17 18 <18
. > ' oA
’//Kl\» 0. 399 0.421 0.908 " 0.886 0.863 O;;S&
. X
S.E.E. 0.032 0.024 0.020 0.022 0.022 0.030
D.W. . 0.75 1.28 ~l.64 1.90 2.62 1.91
U S,
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coefficient estimates in Equation 2 are an artifact of the Durbin

-

prockdure.
The remaining equations, show schooling as well as unemployment

dnd relative earnings effects on college atténdancej They include

secondary school characteristiés which may.affect the ability and desire
of high school graduates ?B éttend college, as well as the number of A
four-year colleges and the income from student-fees ptr student in -
Tegidencé...Of theég latter tw6 measures we use the firstrto see 1f the x\

physical accessibility of college, affects attendance rateés, and the

second to see if high school graduatd respond to the direct costs of
. ' ‘ Y N ] o
collegé‘dn deciding whether to attend. The%!:measures are indexed by

their values when the cohort facing the tran51t10n between high school

and college was approximately 18 years ol& e

Equatioﬁs_B and 4 contain all of the invependent variables. ;The

small t-statistics 'éombi?ed with large coefficients ;f determination
~indicate that thesé specifications overfit the data. Nonetheless, the

. : . . ] k
equations highlight strong effects. A 10 percent incfbase in the earnings
of cohorts born nine years prior to the cohort facing the tranmsition,

relative to high school gfaduates{not attending college born five years _

/ 3
. . s
prior to the cohort facing the transition, implies between a 4 and 5 .

percent increaée in the odds of making the transition. Equa§i¢ns 3 and

4 also show negative effects bf;é{é unemplqyment level and positive
_effects of unempioyment chénge, thSQéi the cbefficients are insignificant
by.-conventional crlterla . Flnally, wh%le teacher salaries and expenditures

per pupll effects are both large enOugh to merit interpretation, the

C /q-

S22



teacher ‘salary coefficient ‘exceeds thgjgxpenditures coefficient by more 4
(S ’

than fgx'any earlier school transition, This_éuggests that teacher )

A

quality may be more importénf than the general benefits qf expenditure
. . & . ° )
levels in %acil{tating the transition’to college. It is necessary,
; .
" however; ¥o icompare these effects in more parsimonious specifications.

Exploration of the data suggested that the vardables included in

N

Equations 5 and .6 have persistent effectis on grade progression over
a broad range of specifications while the excluded‘\variables did not. .

We found nq signifi nt effects of one-teacher public'schoolé, the
Vo ‘ s s et

./ .
pupil-teacher ratio, the number of colleges, or the relative earnings

measure at 1a%§h of ‘four and six years (Mare 19774). These variables are

excluded from Mhe remaining equations.
B

Hquations 5 and 6 reaffirm the positive eﬁfects\Bf changes in
unemployment, r;;urns to college attendance, and teacher salaries on

odds of progression to'college shown in previous

@

the adjusted lo

equations. They also reveal an effect of fluctuations in the cost of

higher education. The,equation including teacher salaries indicatés‘.
that a iO percéﬁt increment in fees per p:pil induces approximatgl} a

2 percent decrément jin the odds of continuation. There ié alsob4
pos?tive effect of average daily attendance per pupil within the high
school year, though Ehe effect is less rhan oﬁé half that observed for
the transition from high school attendance tQ graduation. Fihally,
Equations 5 and 6@Faken together show that teacher salaries.have a much
strongéreffect on college atteneancg than expenditures per#pupil. The

. . ; * .
former variable explains 10 percent more of the variance in the adgﬁited

Iy
g



% : log'odds'of att®ndance than the latter. " .
. . . ’ . B o
To summarize, earnings’®of college attendets relative to non-attenders;

in previous cohorts affect continuation decisions.  In addition, high

. v N
school graduates respond to both the direct and opportunity costs of college.

OQur results also snpport the conjecture thathchool quality positively

affects progression to college. Cohorts spending more days in school

\

during high school and’ attending high school follgwing periods of

-

high teacher salaries‘have significantly'higher transition rates. On

the other hand, as for the transition from 8th to 9th and 9th to 12th

grades, there is little effect of the number of rural one-teacher

-schools on grade progression ﬁFteS’ most -1ikely reflecting that such
schools are mainly elementary %chools for most of the era represented
by our daj . Finally, we find no im*t of»‘-the number of four-year

bost secoqd»gx,institutlons on college attendance It 1is beyond this

"analysis to inVestigate the pxofﬁferatidn of institutions, but the

-

concomltant growth of four- -year institutions and school completion
"*g,)

rates an the negative finding in our analysis suggegt that institutldnal

growth responded to rather than fostered éncreased college attendance.

CONCLUSION - &

LI

Ner

) .
o This analysis is exploratory and based on limited data. Nonetheless,
2 \ A' f.
we have isolated the effects of most of the market and jnstitutional

factors suggested as possible determinants of educational growth. Grade
\

_progression rates aégear to #ESpond to change in the labor market value

<

S—— 3
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)
of schooling. This holds, moreover, for not only the college level

where we are accustomed to thinking of 5chool attendance as partially

~
———

an 1conomic decision, but also earlier school transitions As intuitﬂbn

A -

lead$ one to expect, the perceived benefit to schooling has weaker and
A /-

less pervasive effects at pre-college transitions, but they are * {
o |

+ detectable nonetheless. The analysis, therefore, broadly supports the <
view that educational growth in twentieth-century America is a function
of persistent market advantages to bétter educated workers.

. 4
is, however, only one among mgny St uctural sources of change in -

e

The relative earnings of p@fsois Y}th different amounts of///hooling

" attainment levéls.- At all schooling levels students respond to'short—term

o W

flpctuations in the d1rect and/or o portunity costs of schooling _ Cost-

iﬁspon51veness generally 1ncreaée4 with schooling level, aga1n suggesting
F 4 '
that'monetary considerations become. more salient as work opportunities

~

become available in the teenage years. .There are also 'strong effects of -

B several d}mensions‘of school'quality on grade progression. School

*expenditures, teacher salaries, and within-year school attendance all

affect progression a% most schooling levels; suggesting that growth in
- I .
the resource levels and the intensity of schooling have %etermined ' .

educational growth. Ehe Perrasiveness and strength of these institutional <

effects generally decline over levels oﬁ\schooling, showing that the A

\

influence of school chargcteristics is later snﬂﬁlanted by influences

r // ¢
l - ’ Lo ! q
~’..external to the schooling process. 3

That we qsteit the effects of schoz} conditions on grade progression\
' . >
is perhaps puzzling given prior research which shows no school effects on

Y ,

# , /
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\‘ - .
-achievement. Differences in design between this_studyvand othars” ) A

e [

preclude clear éxplanation. qf these di{;erenceé in results. A possiblé
- TR - . . - o

interpretation, however, is that we examine schooling over a period//{
during which there are enormous chaﬁges in resources allocated tGISCHools.'

Variation over the firss half of the twentieth'century in resource levels

1
e '

of schools is much greater than typically observed in previous cross-

' . ik \
_sectional studies. Given sufficient variability in school environments,

I

I ', . : ] .
o :school-characjféis;igs may induce variation in educational outcomes) k

whereas given \limited cross-sec€ional vgriation in schools, their impact
. ) &\

4

may ‘appear negligible. But further analysig, taking account of the.
. : %

. . : S
“methodological differences between the present and previous studies,

should crit&cally examine this coﬁjecture.

-
-

In'%um, then, we cén make several broad conclusions. First, the

' pattern of institutional and market effects accords with, our intuition .

e’

about /the differential impa%p 6f educational and economic institutions ™
e : : I _
" at vdrious life cycle stages: the effects of educational organization

I3

decline and the effects of the returns and costs of schooling increase
from the early to the later stages of schooling. Seéond, while there

is support for Boudon's arghment that persistent economic ad¥antages to
PP |%

- N P
well-educated workers have driven educational growth, these effects dre

v

not so crucial as to dominate our data. So far as we can tell, ssydents

) v . o

(and their families) respond to their perceptions of the labor markEt,

but this is bdnly one among many}factors in their decision-making. Finally, .
\ - ) .

the changing characteristics ¢f‘@chool systems induce changes in students'

attendance in contrast to what most cross-sectional evidence on séhgoling
Y J
) ' . ‘ °
w £ , ‘ *
| € ,

{
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oo wouldglead one - -to expect. From the standpoints of both an historical .

-

understand of educational growth and.forecasting future attendance

—

. levels, therefore:/pot,onl “the demographic profiles of students and

N ~

‘the institutions, they attend need to be ta%en into account.

the labor markets they face but also the structural‘charaéteristics of

4

P ’ A ’ .

. .-VFﬁturewresegrch on these p;ghlems,is in order.- Analysesﬁparallel
s ( '\ ) . \‘ ‘ N

“to the present-dne T%r the black and female populations naturally are

rd

desirable, though they are limited by the lack of large data sets on the

P Ne—
schoollng and the family backgrounds of theSe«groups. With the present
/ ’\’_/s !
. data'one can cdnsidzr’more-garsimonious specifications by pooling-the
¥ . N . s
L4 . . . ' - ) .
: time series across school transitions and constraining some market and
institutional effects to be equal across transitions'\\The resultant
. 5 N 5 - . . S S
- -

increased degrees of freedom can be exploited to search for possible

temporalcvariation in the pgppcesses elucidated here. The.,present analysis

. . i ’ %
assumes constant effects of the independent variables over all cohorts,

;\. —_—

but the effects may digfer between periods when grade progression rates
N are low and when they are high. For example when high school ‘graduation
rates are lower than they are for more recent cohorts, the economic value

of schooling may;have a stronger effect than in recent periods when ‘ﬁ@v

4 ~

graduation isﬁfhe norm. Similar changes in effects as a resulf§ of cl ng~
( PR TS

‘atbainment norms may also occur for other market and 1nstitu§10na1 factors.

. [ Y
disaggregating chooling\trends to the state or city levei\using census

o’ : .
school a&tainment'daga andkoffice of Educetion data on school systems.

Market an%;instltut(onal effects can be further studied by spatlally

¥t is possible, therefore}Jto further expldit the richness of extant

V - E4




schooling dara-
the effects of
1abor:
Thé‘study
develepmenps.
is hampered' by

"

“on experiences

60

'&- —

/

to corroborate the findings reported here 'and“to&éxamtne

legal statutes relating to school attendance and child
: -

/} “

of educational change can benefit from several theoretical

The analysis of economic réturns effects on grade progression

the absence of theory about how individals use information

[ 4

of previous cohorts to make their school gontinuation

. : R \ i
decisions. Formal models of how perceptions of relevant(lagor force

. refereneé group
m;Figate the ne
tﬂe study of ot
fertility fluct
inasmuch as the

-

{ groyps for rela

The study
medels of the m
The pre;ent ana
in continuation

to explainrgﬁe
making is compl

;

as well as«the
,the constraints

How attendance

constraint, and

continuation ra

_,\,/

»

.

. . N
s are determined and distriMited within cohorts would__

-~

ed for data exploration. Moreover, they would benefit
herlphenomena such as relative income effects on aggregate

uations, political sentiments, or subjective well-being,

Y. have 1somorphic formal problems of identifying reference

v

tive welfare measurement . !

of educatipnal growth could also beqééit from abstract i
\ :

echanisms responSiple gor shifts in;grade progressidn.

lysis unearths a con 3, of determinants of change

[

ates. But save for general arguments, we‘lack theory

) —_— . / \

igdiﬁés.*\Ihe‘process of #chool attendance decision-
ex. Individuals respond to relatively long-run returns
short-run costsQif/ecBBblin§g and they are sensitive to

of the resource levels of the institutions they attend.

- N\ .
is determined by the combination of incentive and
. AN -
- . - : N ’ e
how these influences are aggregated into observed

5.

tes are unsolved problems.

'Y
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APPENDIX: USING THE CROSS-CORRELATION FUNCTION

[
2

We use the cross-correlation function (D—to identify the lags ata

which independent variables affect grade proiression rates; (2) to

identify mulgﬁyariate'rélatio hips between grade progression‘ﬂnd-its
- .

aggregate determinants, and ( toAdentify the form of fhe relative

economic benefits to grade progreggsion that affect grade progr88qion-

The first oﬁ‘these_problems is discussed in the text. 1In thys appendix

< we di§éuss our miipods for the second and third of these problems.

Additional discussion is given in Mare (1977a).

r

To identify multlvarlate equations relatlng grade prOgressiOn ~and

;

its determinants, -weyexamine in seguence the Cross- correl tions between ,

the adjusted log odds of grede progression and potential independent[\\
. , OBt ) ¢

LN

‘variables over the range of plausible lags of those variables, Then we

~

\{/;estihate the ¢ero order regression\of grade progression On Ope ©f. the

L3

independent variables shown by the cross—correlation funcCtion to have g

a paggicularly strong effect. We take the residuals fro this equégiqn‘/{’

and examine their cross-correlations with the independent variables,

taking the residuals and examining their cross-correlations with the

Since the residuals are othogonal to the firsE independent variable

PN

included in the regression equations, large cross-correlations between
-~ ) . » .
the residuals and certain independent variables indicate that some of -
those variables will improve the fit of the original regfession equatijon .
if included along with the initial independentkvariable. We proceed e
] ’ ’
sequentially, estimatin’g successively more complex regreSsion’equationps,
; ) , o .
independent variables. Eventually, the cross~&orrelatioﬂs between the
- \

] Y

| , -
i
i

) . m . < | SRR
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-

. o :
\J' ) by i Y
, .
v

: . .
. N
residuals of the estimated equations and the’ independent variables

=
- - ¢ N

are smail, indicating that the effects of additional independent
variables would, in the present equation; be mi;;r and that their

-
L}

" potential contribution to the overall fit of the equation is trivial,

Q . B - . . . : ’
)We also use the\cfﬂss—correlation function to search for the
. s
. . /
. : ) .
appropriate specification'of the ?conomic returns to schooling measure.

In estimating (4), it is necessary to, identify.which previous cohdorts
affect the school continuation decisions”of persons still im school.
In comparing persons making thé}transifien in question in previous years

to persons not making the transition, persons may make

¥

o ] Vo . N (
. >
intracohort comparisons Xetween groups who enter the labor markgpéét

»

different times,\intercqhort é&mparisons between groups entering the
X s .

-~ /

. _ R _ e
labor market at the same time, or a combinatipqﬁof“intercohorcgfnd
- 7 : , Anat . e

. . S SNURRIEE N
-intracohort compa¥isons. Tofqiplore these possibilities, for th%“tgh

L ) .
school transitidn we formed ratios of the form !
) s | o P )
~~ 1 2. " ~ E
(Yn+p/Yn)g§

T

where Yi+p denotes the average first\job eérningq score of members\‘ﬁ
& . T -

S
of the nth cohort who did not make the transition, and p > 0.

Then we examine the cross—correlation function between the adjusted

the (tgé?gh_cohort who make the transition, Yi denotes the score of

member

log odds of grade progression and the natural logarithm of these ratios
for selected values of Pp. That is, we estimate the cross-correlation

function for each value of p where p =0, 1,

-

.., P, and P denotes the

¥

maximum difference in ages between cohorts making the transition and

! i

N

e | g

I - - . . . . ‘ .\’/,

J

e
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"

A . )
3 .

those not making the transition. For example, 1nlfhe’transitiéﬁﬁbetween

.o .

. 3 : : - A
7 high school -graduati aﬁd college attendance, a realistic value of p
{s four since in labor-force-entry cohorts college graduates are typically

. ‘ ‘

four-years older than persons who completed high school but did not attend

college. .
., , ]

‘ .
When we use the cross-correlation function to examine the-relationship

A , . ’ .
between grade p gressign and a varfiety of. estimates of therrelative
‘ ~ . <
& -
5 J returns to grade.p 6gressfbn in previous cohorts, the search procedure
{ ' . ’ ’ e

is two—diﬁension 1. Firét, it searches for the age’difference between

th%,cohorts making 5nd failihé to make 2. transition which maximizes the

L%

_ correlation between the log odds of grade progression and relative returns

[ measure. And second, for a givenbageudifference,‘it searchés for the

<

aﬁpropriate lag(s) at which the‘relative_requns measure, defined by
L J N

P the age difference, affects the grade progressiom rate of persons still

'

in school. Withfthe first;job returns to school measure in hand, it )
: _ . e #
can be incifporated into the Spqential search prdtedur? for developing

. ¥ . y
e
regression éﬁﬁations predicting grade progression rateé.

L]
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FOOTNOTES

1A‘vetsidﬁte€/fﬁ;s ;éper will be piésented to the 1978 meetings
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p .
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to the Institute/fot Research on PoVerty;'Universitynof Wiscdnsin-— N
Madisop, by the U. S. Department of Health, Education,‘and Welfare ,
pursuant to the:provisions of the Eeonomic Opporéunitj Act of 1964. The
Occupational Chepges 16 a Generation gurvey data used in the analysis B
were gquerea through National Seience Foundation Gtant NSF GI—31604
The author is grateful to William Mason Hal Winsborough, and Christopher
Winship for helpful suggestions, Eavid Feétherman and Robert Hauser for
'making avaif;ble/the OCG data; and\Franceq Simkus\{:i\iier cal assistance;

Oplnions expressed erein are those ‘of the authqr

d { N

< 2Both the medign and th7’75th percentile of the state minimum

s -
?ﬁﬁbulsory»school ttendance age was 16 years Egr the period‘when persons
ngn uring\the first half of ihewtsiﬁyfeth century attended, school. \The

. - ! .
25th per i was 15 years up to 1918 and 16 years thereafter (U.S. - ;?

.

@ Office of Education 1951, p. 14; 1966, p."3).

~ 3Thé§e perigd rates compare faworably to period rates independently '

derived fro@ Office of Educat%on school enrollment data, validatipg our

methods of adjusting the data for age-grade abnormality. For full N
3 P ~ .

discussion of age-grade abnormality, our adjustments, and analysis

4

validating the adjustments, ;ﬁé§M§re (1977a, Ch. 4). The period grade
pnogressﬁon'estimates_are not without congeptual ambiguity in that they

2 ‘are not éﬁgected,solelyfby attrition. They are also affected by persons
. N ~ . , . ‘
- PR K \) . s - - 2 ‘:.}

.-
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interrupting and returning to school. The estimates, therefore, are not

\ of progression rates per se, but changes in gradé—specific enrollments

»

due to changes in rates and timing of e progression. We must assume °
that causes of progression rates uhiformly.affect rates of attrition,
temporary withdrawal, and return from temporary withdrawal.

A more parsimonious model of grade progression would include all

\

schooling levels simultaneously. This would be a time series of cross

)

sectioés models, where the school transitions were the cross sectijions
+ . - !

and the periods the time series. It is hard, however, to construct

such a model given limitations of theory and data on macro-level
independent variables. Different processeé, moreover, may govern
educational growth at various levels of scheooling. 1In amy event, the
analysis is exploratory and thus uses models less parsimonious than the

ideal. i

)
A .

A more efficient method of estlmating macro-level effects on grade

progression mnet of change in cohort social background composition is

to replace A]t in (1) with the Z]mL and simultaneously estimate individual

i

and macro-level ceffects. However, the size of the 0CG sample, the expense

of the maximum likelihood estimation of (1), and our interest in oxploring

,

!
many alternative specifications of macro-level effects azldv this method
; impractical.

-
(. " PRI .
s For discussion of analogous problems in specitving perceived /

relative income eftects on fertility decisions, see Liebenstein (1976).

¢ - ,
"Ihe 1970 Census carnings by occupation tabulations give the 1969

carnings ot perso o by thelr 1970 occupation.  Thus occupat fonal mobility
)

El{lC GCo oo ' 'j\'

Aruitoxt provided by Eic:
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L8

o o , '
between 1969 and 1970 renders the tAbulatfons fallible measures of the

1970 occupational earnings distributioﬁ, To obtain earnings scores, we: ¥
|

ﬂions reliably‘indicaté the 1970

, e .

must -assume that the census tabula

earnings distribution within occupations, an assumption made by mos@
Q
researchers working with occupation-income relationships in Census or

Current Population Survey dapa, See Duncan, Featherman, and Duncan

(1972, p. 39) for further discu%sion, In preliminary analyses we considered

1

v

‘ alggrnati;e scales, including the Duncan socioeconomic index and median
J— B R o AR
: <O TN

I \.-"-‘3' .

earnings taken from tabulations for the 18-24 and 25734”§éa 1d men.

-

¥ The alternative earnings scales did not affect the results of these

.

analyses. The Duncan 'socioeconomic index yieﬁged smaller and less stable
estimates of returns effects on grade progression than the median -
carnings scales. All'of these scales assume that the relative socio-
cconomic positions of occupations are stable over time.
> . ; - *

As argued above, it is necessary to consider not birth cohorts but
persons who make grade progression decisions at the same time. Unless
stated otherwlse, therefore, cohorts denote schooling-level cohorts

* 7 . ' "‘

rather than birth cohorts. Similarly, calculations.of the average ftirst

N

job carnings of cohorts are for men who terminate or continue schooling

*

in the same year rather than for birsh cohorts.’ o
Some OCG respondents report first jobs that they took before

tinishing school.  Since these are often jobs taken to eartf money to

; A

" \
acquire turther schooling, they do not indicate the "return' that the
L

individual derives trom his final educational utt;lln&\ent. Men who

r(~p<>x-1(«i starting their job prior to finishing school, therefore, are

ERIC ~

Aruitoxt provided by Eic:
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excluded from our calculations of earnings. When averageysgrnings estimates
. ' A} 2 et N g

are computed faor ome-year coldrts by schooling-level, ‘they are in places

.

& \
bgged on small numbers of observations. As a result, ghe relati"‘ggknings

sqries-are subject to considerable sampling variability.

3 The éeries on student fees denotes fees paid by students or their
private benefactors for all educational services except room and board.
Fedgral payments fop veterans are excluded. .The series is taken from
Uu. S. ﬁuréau of fhe Census (1975, p. 384) and adjusted to constant (1967)
dollars. The series and its original sources are given in U. S.

Bureau of the Census (1975, p. 383) and (1975, p. 366) respectively, ,
The unemployment seriﬁs is given in U. S, Burean of the Census h

(1975, p. 135) for 1910-1930 and 1944i1;§g' For 193141943 we use Darby's

(1976) "Corrected §k3"~9€}ie§. |

v : . § . - .

That is, we use the residual's from the regression of the variable
,/% ) .

or its natural logarithm, on a linear time trend. Which variahles are

expressed in logarithmic scales is/ﬁéde clear in the presentation of our
* M o
results.
Nl

v, Unless stated otherwise, cquations presented in this section are
b \

estimated by ordinary least squares (0LS). When Durbin-Watson staf\stics
0"\/A L2
as noted
) {
in the text. Because some series are biennial and others annual  and
4% oo 1
- ;\$ .
equations differ in the lags at which the independent variables have

indicate first order serial correlation, we use other methods

effects, regressions are run over different numbers of observations. \
'T‘ﬁ(' reported equations are :1&\\1:1ys estimated over the maximum available

observations. In analysis not reported here, we have compared cquat fons
o

o
estimated with equal numbers of observations and veritied that differences
§
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among reported equations are not artifacts of the unequal numsfrs of |

- \
observations upon which they are estimated. \

At all stages of the analysis we considered alternative ratios at
B . If’

other lags. With no important exceptions, however, the same returns

variable had the strongest impact on 8th grade completion.

"

3Stfictly speaking, it 1is wrong to regard the coefficienﬁs és
proportionate respongpé’in the debendent'variable. Were the final
dependent variable in logarithmic form, this woupld be correct. But oury
dependent variables are adjusted log odds of grade progressionh rather

°

than log adjusted odds. Since these are not generally iG!Ptical,

the coefficients are not measured in proportionate changes in adjusted
{
odds. Nonetheless, since they are appregimately equal, we discuss our

results as if th&\proportionate change interpretation were correct.
- rs [
The effect of the dhange in unemployment at this age suggests

ay

that it is correlated with other factors quch as fluctuation in €Te\_,

relative earnings ol persons of ditferent education levels, not captured

by the ecarnings measure Included i{n the vquntkoﬁ, It, for example,

individual:." decisions are aftfected by the relative chances of unemployment

of men in earlier cohorte with different amounts ot schooling, then there

cugld be a positive effect of unemployment changes a number of years before

the given change could influence the cohorts' QEB employment possibilities.

) )

When unemployment increases, the relative chances of unemployment for well-
. Ty

cducated workers decrease and induce higher progression rates for cohorts

still in st‘hrol.
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15The first stage is OLS. The resiﬁhﬁls from this-stage are

used to estimate p where

.= pe +
€ P t-1 Vo

Et is the disturbance in“the first-stage equation, and vt is a disturbance

assumed to be serially independent. Then we transf®m each variable

X. as follows:
it

Xie = %0 " Y-y '

1] .
The second stage is to estimate the equation by OLS using the Xit' >econd-

stage estimates are reported in Table 1. ¥or further discussion see, for
example, Johnston (1973, pp. 263-264). '
Since the correlation between fluctuations in expenditures and

teachers' salaries is 0.85, we report the effects of these variables in

~

L

separate equations.

In the presence of the returns measure, the effect of Ehange in
unemployment when the cohort enters school 1s negligiﬁle, suggé%ting
/
that the observed early effect of change 1n unemployment rates is due to
a positive correlation between unemployment and the economic benefits
to formal schooling,” But this does not explain the effect of QUR% in

Equation 1. The latter evidently requires consideration of other relative

benet{ts to grade progression, such as those discussed in footnote 14.

lBThut the relative ecarnings effect is the same in the equations
including teacher salaries and educational expenditures suggests that

teacher salaries and relative earnings are not redundant #measures in
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contrast {0 our earlier argument. ‘Alternatively, howeve¥, the \éjﬁﬁ
- . w

relative earnings measure for this transition.is.b sed on more individual-
\ A

level observations than the one we used for 8th grade completion makiﬁg
it more reliable and thus enabling us to Adsolate the relative earnings
effect and the school quality effect of teacher salaries simultaneously.

9We examined the effects of the level and change in unemployment
on the seriés of fluctuations in the log odds of grade progression not

L e .
adjusted for social background composition, the 16 year old unemploymept
rate and its changes on high school graduation for cohorts attending
high schook{ﬁn the post;w%r era,.and interactions between period (post-war
versus pre—;;r) and unemployment levels and changes on high school
graduation. In no instaﬁce did we detect ungmployment effects large
enoQgh to warrant interpretation.
pat

2OAdditional analysis not reported here shows that the pupil-teacher
ratio, the number of one-teacher pd%lic schools, and changes in the
unemployment rate have no effect on high school graduation irrespeétive
of what subset of the independent variables are included in an equation.
In addition, we do not present further equations including teacher
salaries and excluding expenditures per pupil. Results for equations
including teacher salaries parallel those obtained from equation:
including expenditures reported here.

Our data provide reliable q&pugh estimates of progression rates

from high school to college to permit time-series analysis. Evidence

from other data, however, suggests that our progression rates from’

high school to college are less rellable than for earlier school



7 ’ o

transitions inasmuch as they are biged on fewer observations at the
individual level (Mare 1977a,\§h. 4). This renders parameter estimates
-sensitive to the inclusion or';xcldsion of one or two obseryations in
the series. To handle this problem, we smoothed th%?adjusted grade

)// progressﬂen rates by takiné a gimple three-term moving ayerage of the

observations. This both stabilizes and makes more interpretable the

parameter estimates. §¥§ince ihis feduces- hlgh—frequency varlation in the

A
‘dependent series, it is easier to obtain a4}lose fi€ .between the in-
' : . Y,

dependent variables and-the grade progression series than would otherwise
L 7

3
be possible. It would be unwarranted, therefore, to conclude that the
large coefficients of determination we report indicate great success in

explaining varnition in grade progressionrates from high school to college.
(Freeman (1975) xplains 95 pegpeht of the variance in college attendance
rates with a re;Skive earnings measure and an index of the\ demand for
college educated labor. In that analysis, however, variables \are
7 measured at their observed levels rather than as deviations from the

trends that }hey follow. Although Freeman's model accounts for the

recent downturn in attendance, its close fit is partly due to. the.common

s
linear trend in the variables.)

22rhe Durbin-Watson statistic for Equatiou 2 1S in the interval
wﬁere the test for first order autocorrelation is ambiguous, byt the
serial correlation parameter p estimated:from the residuals &s large
enough (0.7352) that it is unlikely that Equation 2 is free from i
autocorrelation.” We attempted to take account of this/by_reestiﬁating

the equaFion via the Cochrane-Orcutt iterative method (Cochrane and Q;cutt

o
12

1949), using the P estimated from the residuals of the first round of

N oL

{

-3
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1
estimation as the start value for p. |This procedure, however,

~

converged to estimates similar to those 34 tion 2 but with.a smaller

L, _
Durbin-Watson statistic: Qsier the assumption that 1%;5 is a local
i

\
solﬁbion to the iterative procedure, we estimated the equation for
.,/ ’ |

‘several other values of 0. To obtain a Durbin-Watson statistic close
to 2.0, it is necessary to assumé that p is approximately 0.9. When

the equation is estimated under this assumption, parameter and standard

error estimates are similar to“those of Equation 2.
5
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