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Abstract

The study examines the contribution of vocatiorebkus academic high school
studies to educational achievement and succes$eanlabor market. The
research is based on the results of high-stakewiagons given to all Jewish
students in Grade 8 in Israel, which were usedeterchine their high school
track, and on information from the Population anolising Census. A variety
of statistical methods were used to overcome tbélpm of selection bias in
the choice of educational track: selection on olm#es, propensity score
matching and regression discontinuity.

The results of the study show that the educaticmehievement of
vocational high school graduates was substantiallyer than that of similar
academic high school graduates. They attainedpesssecondary education,
entered less prestigious occupations and accotdisgme of the results earned
less. This was true even for individuals with lowgnitive abilities who
constitute the target population for vocational aadion. In contrast, the effect
of a vocational high school education on employnrates was no different
than that of an academic high school education sode of the findings
indicate that it helped reduce high school drop+atgs, which was one of its

main objectives.

JEL Classification: 120, 121, J24, J31

Keywords: vocational education, educational achieemts, wage differential
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1. Introduction

Vocational education is an important componenthef Israeli education system and
currently accounts for about one-third of all hggihool students. Vocational education
and its curriculum have wide-ranging implications the acquisition of human capital.
This in turn affects labor productivity, and thenef the proportion of students in
vocational education has an effect on economic tir@and the distribution of income.

The scope of vocational education in Israel anautsiculum have for many years
been a focus of attention among educators, ecot®ansl policymakers as a result of
the ongoing decrease in the share of vocationalattun, the sharp cuts in expenditure
per student and the shortage in technologicalljeskmanpower. Those who advocate
increasing the number of students in vocationatation and strengthening vocational
training claim that it increases the earning patérdaf low-ability individuals, who
would have had difficulty succeeding in academighhschools, and relieves the
shortage in technical manpower that constrains @aoangrowth. On the other hand,
opponents claim that vocational education leadsacking, and with it labeling and
stereotyping, and that it also lowers educatiomaievement. Neither does it supply
the basic skills needed in a modern society, imwé the rapid pace of technological
change and the increase in return on general hgagatal. And finally, it is inefficient
due to its relatively high cost. The result is lovearning power for graduates of
vocational high schools, slower economic growth imedeased income disparity.

The present study focuses on the contribution otional vs. academic high school
studies to certain outcome variables, i.e. educatiachievement and success in the
labor market.

The database for the research is based oS¢kerexaminations (a battery of tests
given to all Jewish students in Grade 8 during 1B60s, whose results provide an
indication of cognitive abilities; hereafter: thexaminations”}, family background
guestionnaires and the student’s preferences fr $chool education. The results of
the high-stakeSekerexaminations determined a studehigh school track and served
as the main criterion for high school tuition s@rships. The results of the exams were
matched with the Population and Housing Censud 388 and 1995, which provided
information on the outcome variables for the induals in their early 30s and/or 40s.

In order to overcome selection bias in the choitesducational track, various
econometric methods were used: OLS (using a widietyaof explanatory variables
that are correlated with the choice of track); gty score matching; and regression
discontinuity in the chances of acceptance to ademic high school as dependent on
the students’ exam scores.

The results of all the estimation methods show thathe majority of cases the
educational attainment and labor market succes@adtional high school graduates
were much lower than those of similar graduategcafdemic high schools. Thus, they

1 The results of the examinations in the Arab edanatystem and for other periods were not available
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acquired less post-secondary education, entered pliesstigious occupations and in
some cases earned lower hourly and monthly wadesselresults were obtained even
for individuals with low cognitive abilities who dditionally have been the target
population of vocational education. In contrasg #ffect of vocational education was
no different than that of academic education on leympent among graduates and
some of the findings showed that it helped redughk bBchool drop-out rates, which is
one of its main goals.

The article is organized as follows: Section 2 waliew the literature. Section 3
will describe the database and provide some ddb@igtatistics and Section 4 will
present the methodology. Section 5 will be devatdhe empirical findings and
Section 6 will conclude.

2. Survey of the literature

Supporters of vocational education present a nunatbesirguments in their favor:
vocational education reduces drop-out rates arsggsahe earning power of low-ability
individuals who would have had difficulty succeeaglin academic high school studies.
On the macro level, they claim that it increasesagronomic mobility and reduces
inequality. In addition, its graduates provide m@ampr to the army and economic
sectors that are in need of skilled workers.

The opponents of vocational education claim thdeads to the acquirement of
specific human capital, which is subject to ac@tkrt obsolescence in an era of rapid
technological change. This is in contrast to treaase in the return to general human
capital which facilitates mobility between sectarsl thus increases growth (Galor and
Tsiddon, 1997; Galor and Moav, 2000; Kruegar anchEy 2004).

The obsolescence of specific human capital involaewaste of resources and
moreover the public expenditure per student in trooal high schools in Israel is
higher by one half than that in academic high sthdo addition, there is an extended
period of time from the completion of high schotldies until entry into the labor
market due to the long compulsory military serViteee years for men and two years
for women).

Finally, the opponents of vocational educationrolétat it usually involves tracking
at a relatively early age — before the abilitiesac$tudent are fully revealed and his
preferences fully formulated. This is in additianthe labeling of vocational education
and a relatively low threshold of demands, whicddlé lower achievement among the
students and reduce the chance of attaining a hegh&cation. Thus, they claim that
vocational education works to maintain a low soctr®mic status and increases
inequality of income.

2 The survey is partly based on Zussman et al. (2808 Tsur (forthcoming).
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The central claim of the supporters of vocationdliaation is, as mentioned, the
reduction in drop-out rates from the educationeystThis is primarily due to the fact
that vocational training empowers the student aogiges him with the opportunity to
learn according to his needs. The prevention ofp-dnats naturally has positive
implications, not only on the continuation of sesland integration in the labor market
but also in the reduction of social costs, whioh e result of negative behavior that
is common among alienated youth. According to ttexdture, vocational education
indeed reduces the drop-out rate from the educafistem (see, for example: Bishop,
1989; Shavit and Muller, 2000; Plank, 2001; Bishop Mane, 2004, Silverberg, et al.,
2004).

Shavit (1984) showed that the drop-out rates framational high schools in Israel
among individuals with low cognitive abilities wetewer than in academic high
schools and that the opposite was true among thidbkehigh cognitive abilities. The
rate of matriculation in vocational education wasicin lower than in academic
education.

Zussman et al. (2005) found that matriculation as@mong vocational high school
students in Israel during the late 1990s were Ialwan those of similar students (with
respect to ability and background characteristiospacademic high schools. This is
particularly true among low-ability students. Acadioig to studies in various countries,
vocational education reduces the probability ofusrigg a higher education (for a
summary of the findings in the US, see Silverberagl.e 2004).

Successful integration in the labor market canes@awv a measure for evaluating the
benefit from vocational education relative to acageeducation. A number of studies
in Israel, most of which related to the 1980s, skabwthat a relatively high proportion
of vocational high school graduates (between oird-dand one-half) were working in
the field they had studied in high school. The metin terms of the earnings of
vocational high school graduates who did not cartion to post-secondary education
and were working in the field they had studied ighhschool was higher than that of
academic high school graduates who had similarlyabackgrounds. On the other
hand, working in a field other than the one studiedhigh school did not lead to a
higher return in terms of earnings (Zorman and lHayanas, 1998; Neuman and
Ziderman, 1991 and 1999).

Gabai (2003) did not find any differences in ocdigreal prestige and in level of
income between graduates of vocational high schaot$ those of academic high
schools who did not continue on to post-seconddugation; however, the former had
a lower rate of unemployment. Among those who ol their studies, the overall
effect of vocational education in comparison ta thiaacademic education on success
in the labor market was in most cases negativepceupational prestige and level of
income were lower (although only among women) ahe probability of being
unemployed was higher for women but lower for m8havit (1992) showed that
occupational prestige among graduates of vocatibiglt schools was lower than
among graduates of academic high schools.
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Tzur (forthcoming) found that increasing the scopacademic studies as part of the
reform of vocational education in Israel in thelyd990s significantly increased the
proportion of students in vocational education wrote the matriculation exams and
the proportion that attained a matriculation cexdite. It also increased the accessibility
of higher education for them and according to phftndings also positively affected
earnings. Furthermore, students in vocational éducavho had difficulty in achieving
a matriculation certificate benefited from the refp which improved their position in
the labor market.

It should be emphasized that due to data limitatia@ognitive abilities were not
controlled for in most of the studies done in Is@ethe effect of educational track on
success in the labor market. Furthermore, the casgmaof the returns on education
was in some cases carried out among graduateg ¢ivthtracks who did not continue
on to post-secondary education. For these reasbasestimates of the return on
vocational education may be biased. Students wheechiocational education were in
general characterized by relatively low abilityettéfore, it is likely that the estimates
of the return on vocational education are biasedndcard. On the other hand, many of
the graduates of academic high schools who didcaotinue on to higher education
probably had relatively low abilities since a lafg®portion of graduates of academic
high schools do in fact continue on to higher etlona Thus, some of the studies
overestimated the return on vocational education.

Studies in other countries, which didt take into account the problem of selection
bias (and in most cases did not control for cogeitabilities either) found that
although in some cases vocational high school dmuncalid in fact reduce the
probability of attaining a higher education andeeinig a more prestigious occupation,
in certain circumstances it contributed to successhe labor market more than
academic education did (although usually the commparwas made with graduates of
academic high schools who did not continue theidisss). Thus, it raised participation
rates, reduced unemployment and employment in Uedkobs, improved earnings,
etc. Cost-benefit analyses of the additional exjerel on vocational training as
compared to the increase in lifetime earnings aafed in general that the investment
was worthwhile. (See, Kang and Bishop (1989), Shavdl Muller (2000), Arriagada
and Ziderman (1992), Arum and Shavit (1995), Ben{i€l96), Brauns et al., (1997),
Horowitz and Schenzler (1999), Mane (1999), Gtfiind Wade (2001), Sakellariou
(2003) Bishop and Mane (2004), Silverberg et aD0O@, Newhouse (2004) and
Suryadarma (2009).)

The advantage of graduates of vocational high dshmothe labor market over
graduates of academic high schools was identifredguily in the following cases: in
developing countries, which are characterized hyidragrowth and experience a
shortage of skilled manpower; in cases where vogatieducation provides a practical
profession and the curriculum and training are rdeteed in close cooperation with
employers and even with their participation (suchthe mentoring programs in
Germany); and when graduates of vocational higlo@share assimilated into an
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occupation that is related to their field of studynigh school, particularly when those
studies are technologically-oriented and when thewgpates are women.

Studies that took into account selection bias, ajraiher things, more often showed
a positive contribution of vocational educatiorstcess in the labor market and that it
was larger than the contribution of academic edowatboth among those who
immediately entered the labor market and amongetiwalso continued on to post-
secondary education (Lopez-Aveco, 2003; Moenjak \Afmiswick, 2003; Cappellari,
2004; Meer, 2007; Pema and Mehay, 2009). In cantodker studies showed that
vocational education does not contribute to suceeshe labor market more than
academic education and that it reduces the chaotesontinuing on to higher
education (for example, Chen, 2009).

Finally, a number of studies have used changesaratje at which tracking is done
and/or the age of compulsory education — whichcaffee number of years spent in
each track — in order to examine the contributibmozational education to educational
achievement and success in the labor market. Th®futhis quasi-natural experiment
solves the problem of selection bias in the choideigh school track. Oosterbeek and
Webbink (2006) found that in Holland the return am additional year of vocational
education is no higher than that of an additioraryof work experience. Pekkainen et
al. (2006) showed that in Finland an increase & dge at which tracking is done
weakened the effect of family background factorstba acquisition of a higher
education and therefore led to a weakening of thergenerational correlation in
income. Dustmann (2004) showed that early trackinGermany increased inequality
in earnings (and in test scores). Malamud and HephEs (2008a, 2008b) found that
tracking at a later age in Romania reduced, asotegethe proportion of those in
manual occupations but did not change the prolalofibeing employed or earnings,
nor did it increase the chances of a student fromeak background attaining an
academic degree.

3. The database and descriptive statistics

The Sekerexaminations, which during the period of 1955-&awvritten by all Grade
8 students in Israel, included a wide variety oégfions in mathematics, Hebrew and
English, as well as questions that reflect cogaiability (such as, generalizations and
antonyms). The examinations were accompanied lmyrgprehensive questionnaire on
the student's family background (parents' levetddication, number of siblings, etc.)
and his desires for continuing his studies (inalgdivhich track he preferred).

Only students who passed the exams could contimeie $tudies in an academic
high school since for many schools this was arooitefor acceptance. The rest of the
students who wished to continue their studies wereed to attend vocational or
agricultural schools, which were much less prestigi The exam scores also became a
criterion for receiving a tuition scholarship fon academic high school. Thus, the
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Sekerexaminations constituted a high-stake test witipeet to a student's future in the
education system and in the labor market.

Our database included the results of $lekerexaminations and the responses on the
accompanying questionnaire for students in the élel@ducation system (almost all of
whom are Jewish) during the 1966/67 and 1967/68dafears. The data was matched
with the files of the expanded questionnaires efRlopulation and Housing Census for
1983 and 1995, which included information on theidehts’ socioeconomic
characteristics once they had reached their e@dyaBd/or 40s.

A total of 49,516 students wrote tBekerexaminations in the 1966/67 school year
and 44,426 in the 1967/68 school year. The rafmdicipation in the exams was 96.9
percent. Ultra-Orthodox students, students in sph@ctlucation and students who were
absent on the day of the exams did not participate.

Of the students who wrote the exams, 21,296 ansWwdre expanded census
questionnaire (which were given to a random samap0 percent of all respondents)
— 11,200 in the 1983 census, 12,145 in the 1995useand 2,049 in both. The overall
rate of matching (22.7 percent) was lower thanetkgected rate (36 percenbecause
either the ID numbers were incorrect, the individuaad passed away prior to the
census or the individual was not present in Isaaéhe time of the census.

Descriptive Statisticg

One-half of the students who wrote tBekerexamination in 1967-8 and continued
their studies attended vocational high schools I@a). The students in vocational
high schools had a higher proportion of boys, tenidebe of Asian-African descent,
had a larger number of siblings and had less-eddcatarents than students in
academic high schools. The students in vocatiorggd Bchools scored lower on the
exams (64.7 vs. 76.1) and their scores were formbst part located in the lower part
of the score distribution, as can be seen in Figu#ss a result, only a small proportion
of those entering a vocational high school wergildke in the first place for a tuition

scholarship in an academic high school. In addjtitre proportion of students
interested in a vocational education among those adtually went to a vocational

high school was higher than in academic education.

With regard to the outcome variables, the levekdfication among graduates of
vocational high schools was much lower than amoraglgates of academic high
schools and similarly for rate of employment, méntand hourly earnings and
occupational prestige.

3 The probability of receiving the expanded questaire in the census was 20 percent and therefore we
obtain 40 percent for the two censuses minus 4epéefor those who appeared in both censuses.

4 No differences were found in the demographic awogconomic characteristics of the tested students
between 1967 and 1968 and therefore the descrigtiatistics are presented for those two years

combined.



Table 1
Descriptive Statisticg

Academic Vocational
education education
Number of students 4,446 4,587
(distribution, %) (49.2) (50.8)
Males (%) 38.8 57.2
. Israel 80.9 72.4
Distribution : ;
by student's origi%) Asia-Africa . 10.7 20.2
Europe-America 8.4 7.4
Distribution Israel 20.0 13.2
by mother’s origin Asia-Africa 32.5 56.1
(Israeli-born children, | Europe-America 47.6 30.7
%)
Number of siblings (including student) 2.5 3.0
Mother’s education Secondary school or higher 91.2 83.7
(%) Post-secondary education or high 32.0 25.5
Father’s education Secondary school or higher 54.0 34.4
(%) Post-secondary education or high 12.7 4.3
Score on examinations 76.1 64.7
Eligibility for high school tuition scholarshifgo) 63.9 28.0
Preference for vocational high sch¢) 7.8 27.2
Outcome variables(at 1995 census)
men |women| men jwomen
High school or higher 92.0 92.5 83.8 | 80.7
Education(%) Matriculation certificate or higher | 77.3 76.8 42.1 | 32.1
First degree or higher 43.7 31.7 11.6 4.5
Employed(%) 93.9 83.9 923 | 729
Wage Monthly wage 9,780 | 4,740 | 7,260 | 3,608
(NIS, in1995 priced Hourly wage 51.4 38.1 | 38.7 | 29.6
Occupational status High? (%) 54.0 52.2 29.8 | 222
Semyonov et al. (2000) scéale 61.5 55.8 456 | 41.5

1)Students who answered the expanded questiorufdine 1995 Population and Housing Census.
The percentages may not add up to 100 due to nogind

2) In 1995, the NIS/$ exchange rate was 3.01.

3) Academic professionals, associate professi@ralsnanagers.

4) A scale of 1 to 100, where 100 is the most fgiats occupation (see Section 5).



Figure 1
Distribution of Seker Examination Scores by Student’s Track
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4. Methodology

There are a number of methods for solving the mbbdf selection bias in the choice
of educational track and we will make use of thoééhem: selection on observables,
propensity score matching and regression discatyinu

The selection on observables method (Rubin, 1983uraes that the choice of
educational track is explained by known and obd®evdactors (parents' level of
education, exam scores, student's preferred tretk). Apart from the effect of
observable factors, the choice is dependent ororanthobservable or non-measurable
factors that offset one another on average. Nofestheeven if a large variety of
control variables is included in the OLS estimatitimere is no guarantee that the
estimates will be unbiased.

The first stage of propensity score matching (PRdsenbaum and Rubin, 1983)
involves estimating the probability of being in ttreatment group (i.e. in vocational
education, Ti=1]) for student i with the characteristigs— P; = Pr(T; = 1)), using a
probit or logit binary choice model. Following thaach observation in the treatment
group is matched with an observation (or severaeplations) in the control group
(academic education) that are close to it, accgrdo the expected probabili#,
which is called the propensity score. Finally, B®M conditional effect of treatment is
calculated as an average of the treatment effécter all observations from the
treatment group and the specific control groupsweae matched with them:
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1) v |T=1,P(X):%Z(Yi _%ijj

ieN jed
where N is the number of observations in the treatngroup for which a match was
found according to PSM and J is the number of cbibservations per observation i
of the treatment group.

Several studies have made use of the PSM methosdirfolar purposes, such as
Mocan and Tekin (2002), Chevalier and Conlon (2@08) Black and Smith (2004).

The method used to match the observations in danent group with those in the
control group is important (Heckman et al., 199&hBjia and Wahba, 2002). When
the common support, i.e. the range of predictedbagdsdities in which there is a non-
negligible frequency of students in both vocatiomald academic education, is
sufficiently broad, then in general the various moeils of matching produce similar
results. We decided that it would suffice to usee anethod of matching: group
matching of all observations that fall within aipal whose width is 0.0001 of the
predicted probability without re-sampling (for foer details, see Section 5 Part b).
Other methods of matching led to similar results.

As part of the regression discontinuity design rodtfThistlewaite and Campbell,
1960), use is made of the fact that whether a studestudying in an academic high
school is to a large extent determined by whetlgeh&is received a certain score or
higher (70 for example) on the exam. Therefore, gh&bability of a student who
exceeded the threshold, even by a small amouattéad an academic high school are
much higher that those of a student who receivestame that is lower, even by a
fraction. Although students whose scores are alloedhreshold by a small amount
have on average higher abilities than those whosees were somewhat below the
threshold, the difference between them is negkgénhd to some extent random and
uncorrelated with the outcome variables. Thereftite, estimates derived from them
are unbiased.

More precisely, use was made of the two-stage E@stres (TSLS) method for a
sub-group of students whose scores on the exams wighin the vicinity of the
threshold score (70 in the case below). In the $itdge (Equation 2), the probability of
studenti attending a vocational high school is estimatedo@img dependent on a
dummy variableGrade_overO which receives a value of 1 if the student neseia
score exceeding the threshold and 0 otherwiseaaratray of variableX that control
for the student's family background and his prefees for an educational track in high
school. In the second stage (Equation 3), the autceariablesy are estimated using
the predicted value of the vocational educationakée from the first-stage equation,
MIK , while controlling for the student's backgroundiables.

(2) MIK, = 1 +6,[Grade_over70]+6,X, +¢,

3)Y =5 +6,MIK, +8,X, +u
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The regression discontinuity method is commonlyduse the literature and has
recently been applied in a similar framework by 8eino and Clark (2008). They
examined how acceptance to a prestigious schotiie@basis of exceeding a threshold
score affected the success of the graduates osieditatime.

5. Estimation results

We estimate the effect of vocational as opposedctalemic high school studies on
outcome variables that are related to educatiorcdlieaement (probability of
completing high school, eligibility for a matrictien certificate and attainment of a
first degree or higher) and success in the laborketaemployment, monthly and
hourly wages and occupational status).

Occupational status was defined in two ways: a.dhssification of occupations
into high-prestige (academic professions, profesdfoand managers) and low-prestige
categories; b. reliance on the Semyonov et al.R80ale of 0 to 100 according to
level of education and wage based on the 1995 Btipaland Housing Census.

The estimation was, as mentioned, carried out usiree statistical methods: OLS,
PSM and regression discontinuity and the resulés paesented in that order. The
outcome variables were taken primarily from the 3.3%®nsus when high school
graduates were in their early 40s since only fat ttensus was it possible to identity
the educational track of all the graduates. Noresise the outcome variables for the
1983 census are also discussed.

a. OLS

Table 2 presents the results of OLS estimationyhich the following background

characteristics were controlled for: gender, whettiee student is an immigrant,
parents' education and continent of origin, theleti's number of siblings, year of the
exam (cohort) and fixed effect of the place ofdesice:

All the outcome variables pointed to a large digpan favor of academic over
vocational education. When the student's exam siradded as an explanatory
variable, which, as mentioned, reflects his cogaifbilities, the gap is reduced in size
but still remains large and statistically signifitand the equation's explanatory power
improves. Thus, previous estimates in other studitghe effect of vocational
education, which did not take into account diff@esin students' cognitive abilities,
are biased downward (i.e. they are too small ikibs terms).

5 The fixed effect of place of residence essentiadfiects the accessibility of academic high schaol

the location, the quality of the education systerd aocioeconomic characteristics that are common to
the residents and unobservable to the researcheral the cities and regions in Israel there is a
significant proportion of students in both vocatiband academic education. In other words, thege ar
few students living in an area without academichteghools (including comprehensive schools which
had academic specializations).
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The estimation results indicate that students rational education lag behind those
in academic education in the following outcomesnptetion of high school (by about
3 percentage point8)ttaining a matriculation certificate (by 22 periage points; not
shown), attaining a first degree or higher (by dlddupercentage points) and entering a
high-status occupation (by about 12 percentage t®oirfThe difference on the
occupational status scale is about 6 points, widamuivalent to about 10 percent —
not shown.) Finally, the monthly wage of graduatesocational high schools is lower
by about 10 percent and similarly for the casénefttourly wage.

Table 2
The Effect of Vocational versus Academic High-Schdd&ducation on
Educational Attainments and Labor Market Success

oLSs
Vocational Number of
education Exam score observations Adjusted R?
-0.076*** 8,917 0.11
High-school completion [0.007]
-0.029*** 0.005*** 8,899 0.14
[0.007] [0.000]
-0.251*** 8,917 0.25
Academic degree [0.012]
-0.146*** 0.012*** 8,899 0.34
[0.011] [0.001]
-0.051*** 8,917 0.12
Employment [0.607]
-0.024*** 0.003*** 8,899 0.12
[0.007] [0.000]
-0.223*** 7,745 0.18
. s o1 [0.013]
High-status occupation™ 4 1 g 0.012%** 7,727 0.24
[0.014] [0.001]
-0.228*** 6,618 0.30
Monthly wage [0.019]
-0.100*** 0.014*** 6,601 0.33
[0.019] [0.001]
-0.227*** 6,241 0.17
Hourly wage [0.021]
-0.095*** 0.014*** 6,225 0.21
[0.022] [0.001]

Standard errors, clustered by student’s area afeese, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All the regressions control for gender, immigraatss, parents’ continent of birth, parents’ ediacat
number of pupil's siblings, year of Seker examora(icohort) and fixed effect for area of residence.
1) High-status occupations: Academic professioradspociate professionals and managers.

6 Completion of high school is defined accordingthie response to a question regarding the highest
degree attained. (The answer to that question Vesused to define attainment of a first degree or
higher.) If the completion of high school had beefined according to the response to the question o
number of years of schooling, i.e. 12 years or nudrechooling, then the chances of a vocationah hig
school graduate of completing high school wouldabeut 10 percentage points lower than an academic
high school graduate.
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Since some of the graduates of the education sydigémot enter the labor market,
especially women and in particular women who atendocational high schools, the
wage equations are liable to be subject to seletii@s. Therefore, wage equations that
are adjusted for selectivity, using the Heckmarv@3orrection, were also estimated.
In this case, the estimation for the probabilitypeing employed also included number
of children and family income not earned by the \momit appears that the estimated
coefficients of vocational education in the adjdsieage equations are quite similar to
those obtained in the regular wage equations.

There is a relatively high proportion of males iocational education due to their
tendency to learn technical — and recently hi-tegbrofessions. Therefore, separate
estimations were done for men and women (Tablen&he Appendix), which showed
that for most of the outcome variables the gaprngdr for women. In the case of men,
there is in fact no difference between the trackth wespect to employment and
completing high schodl.lt is worth stressing the last finding since thghhschool
drop-out rate among males is relatively high and ohthe main goals of vocational
education, particularly in the past, is to reduusse rates.

Traditionally, and particularly during the 1990sgcational education has provided a
solution for students with relatively low acadenaibilities, of whom only a small
percentage are expected to continue on to higheragidn. Table A2 in the Appendix
presents estimates of the effect of vocational atloie on students with a low exam
score and also on students who did not continue tigher education.

The educational achievement and success in the fabhdket of students with an
exam score of less than 60 (about one-quartereosthdents), who are graduates of
vocational high schools, are much lower than thafssimilar graduates of academic
high schools and in general the gaps are no difféhan those for all studertts.

Measures of success in the labor market for higbaograduates who did not attain
an academic degree (about four-fifths of the sttgJewere lower for vocational
education graduates although the negative effegtages was more moderate than for
all students. It is worth emphasizing that the gaphe outcome variables are biased
downwards since an overwhelming proportion of thede attained an academic
degree — the majority of whom successfully integptain the labor market — are
graduates of academic high schools.

In a questionnaire given prior to the exam, thelamis were asked, among other
things, to indicate what they intend to study thé&y wished to continue their studies —
after completing elementary school (which at tih@etwent up to Grade 8, when the
exam was given) while distinguishing between vagatl and academic education. It is
important to focus on students who planned to dteem academic high school and to

7 Nonetheless, the probability of completing higihaal, which is defined according to 12 years of
schooling or more, for male graduates of vocatidngih schools, is lower by about 8 percentage point
than for graduates of academic high schools anddtimate is significant..

8 Similar results were obtained for students witlscare of less than 55 (about one-seventh of the
students).
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compare the outcome variables between those whalbctttended one and those
who were forced to choose a vocational high schioothis way, differences in the

outcome variables that probably were a result ofaaation in preferences are

neutralized, at least partially. It was found tlgaips in the outcome variables are
similar to those for all students in the two tracks

The analysis has so far looked at the differencesutcome variables between
graduates of vocational and academic high schoated on the responses to the
expanded questionnaire of the 1995 Population aodsidg Census. It would have
been desirable to carry out a similar analysiglerl1983 census data since at that point
the graduates were in their early 30s and had arfigw years of work experience.
Unfortunately, using the 1983 census data it iy poksible to identity the educational
track for those who did not continue on to pososeary education, most of whom
have low cognitive abilities. Therefore, the ediaral track of those who answered
the expanded questionnaire in the 1983 census gtasntined according to the track
indicated in the 1995 census, thus creating a septative sample of high school
graduates. In general, the negative effect of wocal as compared to academic
education on educational achievement and succeks iabor market is similar to that
found previously (Table A3 in the Appendix) thoughly in some cases were the
estimated coefficients significant, apparently twéhe small number of observations.

The results of the estimation using only the 198puation and Housing Census
are presented in Table A4 in the Appendix. Thi®lngs, as mentioned, a comparison
between graduates of vocational and academic leighots who did not continue on to
post-secondary education, which is a common commarmade in the literature. In
general, the differences in the outcome variablesor@ing to track were not
significant, which was expected in view of the bieaproportion of graduates of
academic high schools — who are apparently those thie highest abilities — that
continued on to post-secondary education. An examepivas a gap of 9 percent in
wages in favor of male graduates of vocational lsiciiools.

The 1983 census data can be used to determingefdeof study in vocational
education (for example, electricity, sowing anchfas) for those who did not continue
on to higher education. The estimation results grmtwn) indicate that the monthly
and hourly wages of graduates of vocational highosts with specialization in
electronics was higher at the time of the censu$43¢5 percent than those of similar
graduates of academic high schools and a high@opion of them worked in a high-
status occupation. The findings are not surprisinge this group represents the top of
the pyramid in vocational education at that time #mey were studying a profession
with a high demand in the labor market. In confragtaduates of the other
specializations had similar wages to graduatesademic high schools; nonetheless, a
lower proportion of this group was in high-statuscupations, a result that is
statistically significant.
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Based on the specialization in high school, a cospa was made between
graduates of vocational high schools who did natticoe on to post-secondary
education and were or were not working in theitdfiat the time of the census and
graduates of academic high schools who did notimoattheir studies. Whether an
individual was working in his field was determinadcording to his occupation, as in
the approach of Neuman and Ziderman (199Ahout 26 percent of graduates of
vocational high schools were working in the occigratthey had learned in high
schooli® The OLS estimations, which were in a similar fotrrt@ that presented in
Table 2, show that the monthly and hourly wagegmiduates of vocational high
schools who were working in the occupation they &tadlies in high school was 8-9
percent higher than for similar graduates of acaddngh schools. There were no
wage differences between graduates of vocatioghl $thools who were not working
in the occupation they had studies in high schow graduates of academic high
schools who did not continue on to post-seconddngation.

We now turn to an analysis of the increase in negjes between the 1983 and 1985
Population and Housing Census, according to edugatirack in high schodét. The
individuals included are those whose educatioraakinvas determined from the 1995
census and therefore this is a representative samfpihe graduates of both tracks. The
average monthly wage of graduates of academicdugbols rose by an average of 8.1
percent annually while that of graduates of vocatidiigh schools rose by 6.6 percent.
Hourly wages rose by average annual rates of #@peand 6.2 percent, respectively.
Although real wages grew rapidly, it should be rerbered that these workers were in
their 30s — a period during which the return onkvexperience is generally high and
workers tend to switch jobs relatively frequentiyorder to upgrade their wages.

Table 3 shows that the monthly wage of graduatescdtional high schools rose by
about 32 percent (about 2.4 percent per year)thess that of graduates of academic
high schools, ceteris paribus, although the diffeeeis not statistically significant.
Similar results were obtained for hourly wages.

9 The list of occupations that are related to theious specializations in vocational education is
available from the authors.

10 Neuman and Ziderman (1991) found that about 3Zgmrwere working in the occupation they had
studied in high school. The difference is due &irtbroader definition of occupations that are tetlao

the field of study in high school.

11 55 percent of the graduates of academic high s$srmw 44 percent of the graduates of vocational
high schools were employed at the time of both cess
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Table 3
The Effect of Vocational versus Academic High-Schddducation on
the increase in Real Wages Between 1983 and 1995

oLs
(percent)
Vocational Exam Number of
education score observations Adjusted R?
-37.383* 796 0.02
Monthly wage (22.751)
-32.294 0.652 796 0.02
[22.751] [0.891]
-37.318 707 0.02
Hourly wage (24.125]
-40.311 -0.383 707 0.02
[35.969] [1.445]

Standard errors, clustered by student’'s area afeese, are reported in parentheses.

* Significant at 1026 level; ** Significant at 5%b\el; *** Significant at 1%o level.

All the regressions control for gender, immigratattss, parents’ continent of birth, parents’ ediocat
number of pupil's siblings, year of Seker examoraficohort) and fixed effect for area of residence.

Some of the graduates of academic high schools edminued on to higher
education were studying at the time of the 1983uger{when they were aged 29-30)
and therefore it is possible that they were earaitmyv wage as a result. Since a higher
proportion of graduates of academic high schooigicoed on to higher education, it
is possible that the increase in their wages kadat those of graduates of vocational
high schools is biased upward. In order to overctngebias, the observations for high
school graduates who were studying at the timé@i283 census (about 8 percent of
the graduates) were omitted from the estimationthef wage growth equation.
However, the results remained unchanged (not shown)

Only in the case of those who learned clericallsklid the wages of graduates of
vocational high schools rise at a faster rate thase of similar graduates of academic
high schools. In contrast, in the rest of the sgdeations, the rate of increase in wages
for graduates of vocational high schools was slowesugh the difference was not
statistically significant. These findings can belaned by the fact that there was no
rapid technological change in the clerical occupeiwhile the graduates in most of
the other fields had to deal with such change ampossible that many of them did
not manage to adjust the specific human capitalttiey had acquired in high school to
the changing work environment.

Finally, the return on each year of study in a Wocel high school was tested (for
students who did not continue on to post-seconedugation), which is different from
the comparison made up until now of the returntodysng in a vocational relative to
an academic high school. The estimation resultstier hourly and monthly wage
equations based on the 1983 census indicate thatetbrn on a year of study in a
vocational high school is between 4 and 5 percdnlevihe results based on the 1995
census indicate a lower return — between 3 andekepe This is apparently due to the
increasing importance over the years of accumulatedk experience relative to
formal education acquired in the past.
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b. Propensity Score Matching

The first stage in implementing the PSM method ines estimating the probability of
treatment, i.e. attending a vocational high schdbé estimation of Model 1 in Table 4
does not include the exam score and the tuitionlacship for academic high schools,
while Model 2 does include these two variables.|&xatory power is much higher for
Model 2 and therefore the probability of attendangocational high school was based
on it.

Table 4
Probability of Attending a Vocational Education, Logit
Model 1 Model 2
Intercept 0.33*** 2.61***
[0.07] [0.15]
Sekelscore -0.03***
[0.002]
Tuition scholarship for academic high-school -0.29***
[0.047]
Preference for vocational education 0.74%** 0.51***
[0.040] [0.041]
1968Seker examination -0.18*** -0.07
[0.046] [0.048]
Father with post-secondary education -0.28*** -0.15***
[0.032] [0.034]
Mother with post-secondary education -0.217*** -0.145***
[0.05] [0.05]
Father attended a vocational education 0.244*** 0.155***
[0.06] [0.06]
Pupil of European-American origin 0.22** 0.12**
[0.06] [0.06]
Pupil of Asian-African origin 0.11*** 0.02
[0.044] [0.046]
Mother of European-American origin -0.09* -0.09*
[0.051] [0.053]
Mother of Asian-African origin 0.377*** 0.153***
[0.052] [0.056]
Number of siblings 0.005 -0.019**
[0.009] [0.009]
New immigrant -0.028 -0.155
[0.091] [0.097]
Female pupil -0.45*** -0.52***
[0.03] [0.03]
Number of observations 8,899 8,899
Adjusted R® 0.119 0.197

Standard errors, clustered by student’s area afeese, are reported in parentheses.
* Significant at 10 percent level; ** Significant & percent level; *** Significant at 1 percent &v

Each point on the exam reduces the probabilitytoflysng in a vocational high
school by 3 percentage points and of receivingga bthool tuition scholarship by 29
percentage points. In contrast, the desire of destito attend a vocational high school
increases his probability of actually attending dme 51 percentage points. The
following socio-demographic characteristics inceedse probability of attending a
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vocational high school: parents with a low leveleducation; a father who attended a
vocational high school; a student of European-Aoagridescent; a mother born in
Asia-Africa, fewer siblings and a male studé&nfThese findings are in general
consistent with those of Zussman et al. (2005)Idaael using more recent data and
those of studies in other countries, which indic#tat students from a weak

socioeconomic background have a higher probalilityattending a vocational high

school (for example, Figlio and Page, 2002; Tun20Q3; Silverberg et al., 2004;

Agodini et al., 2004; Chen, 2009).

Figure 2 presents the distribution of students winote the exam according to the
predicted probability of attending a vocational thigchool, as calculated from the
estimation results presented in Table 2. Theredsmamon support in which a large
number of students can be identified who chosecadeanic high school, though with
a relatively high probability they could also hak®sen a vocational high school. They
will be included in the control group.

Figure 2
Distribution of Tested Students by Predicted Probalhity of
Attending a Vocational Education
(percent)
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Predicted probability of attending a vocational

B Academic high school students @ Vocational high school studenﬂs

12 Other estimated equations included additional anatiory variables relating to the area of residence
but their coefficients were not significant. Thaeeluded: 1. rate of employment in occupations that
require technical skills, which is an indirect m@@sof the demand for graduates of vocational high
schools; 2. the average income of a salaried wpikethe average score on tBekerexaminations,
which may be positively correlated with the thrddhor acceptance to academic high schools. Data fo
the first two variables was taken from the 1972 Waion and Housing Census.
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In accordance with the method described in Seetjangroup matching was carried
out using a caliper of width 0.0001 or 0.001 of fredicted probability. It was found
that a caliper of width 0.0001 was to be prefesite the similarity in characteristics
between the treatment and control groups was migitehand at the same time the
reduction in the number of observations only desgdathe significance of the
estimates somewhat. Figure 3 presents the numbmrsafrvations that were matched:
1,311 in the treatment group and 1,287 in the cbgnoup. This constitutes about one-
third of the students who were tested and contirmnetb high school.

Figure 3
Number of Matched Observations Using a Caliper Widh of 0.0001,
by Predicted Probability of Attending a Vocational Education
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B Control group: Academic high school studentsd Treatment group: vocational high school student

Table 5 compares selected background characterististudents in the treatment
and control groups. Among all the students incluihethe estimation of the predicted
probability of attending a vocational high scholeére exists significant differences
between the characteristics of students in vocati@s opposed to academic high
schools. The former can be characterized as follaMewer average exam score; a
much higher proportion that preferred to attend @cational high school; a
disproportionate number of mothers of Asian-Africiscent; fathers with a low level
of education; and a lower proportion of female stitd, as seen in the descriptive
statistics presented in Table 1. In contrast, tfierdnces in characteristics between the
two tracks among students who were matched usingpli@er of width 0.0001
disappear almost completely.
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Table 5
Characteristics of Students by Track: All Student$ and PSM pairs

All students PSM (0.0001 caliper width)
Academic  Vocational
Academic Vocational education  education

education education (control) (treatment)
Sekerexam score 76.2 64.8 69.4 69.8
Prefers vocational educatig) 8 27 11 12
Mother from Asia-Africa%) 37 60 50 51
Father with post-secondary educat{es) 56 37 40 39
Girls (%) 62 43 54 55

1) Those included in the estimation of the probhdf attending a vocational education.

According to the PSM estimation (Table 6), the afiéhces in outcome variables
between graduates of the two educational trackyvemesimilar to those obtained by
the OLS method.. An exception is the estimated tnegyaffect of vocational education
on the probability of being employed, which wadisteally significant using the OLS
method but not in the PSM method.

The estimation was repeated separately for eacttegermnd produced the following
findings (not shown): the estimates for males weng similar to those in Table 6; in
contrast, no differences were found for femalesvbenh graduates of vocational and
academic high schools in the probability of comptethigh school and in monthly and
hourly wages.

The differences in the outcome variables amongestisdwhose scores were lower
than the median (i.e. a score of 70) were also @éed® Table A5 in the Appendix
shows that the differences were similar to thosmdofor all students. Nonetheless, the
results should be treated with caution since thegon for the probability of attending
a vocational high school has relatively low exptanapower (only about 7 percent).

13 The matching was done using a caliper of 0.00fe@us of 0.0001 in order to obtain a reasonable
number of observations (809 in the treatment gangh 926 in the control group).
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Table 6
The Effect of Vocational versus Academic Educatioon
Educational Achievements and Labor Market Success

PSM
High school completion -0.04**
[0.012]
Academic degree -0.12***
[0.013]
Employment -0.004
[0.008]
High-status occupatiort —0.11***
[0.02]
Monthly wage -0.08**
[0.04]
Hourly wage -0.09**
[0.03]

Standard errors, clustered by student’s area afaese, are reported in parentheses.
* Significant at 10%6 level; ** Significant at 5%oJel; *** Significant at 1% level.
1) High-status occupations: Academic professiorassociate professionals and managers.

c. Regression discontinuity
The regression discontinuity method is based omodtnuity in the effect of a
student’s Sekerexamination score on his probability of obtainingcational high
school education. A point that meets this criteithe transition from a score of 70 to
a score of 71. Although this is not an unambigutiusshold score beyond which
students were eligible to attend an academic hgiod, a score above 70 was
generally viewed in this way and served as a ooitefor receiving a high school
tuition scholarship

Figure 4 shows that the proportion of studentscadamic high schools increases, as
expected, with exam scores. Thus, each additiooait praises the proportion of
students in academic high schools by 1.8 percemaig¢s on average. However, at the
transition from 70 to 71 the proportion of studeimt@academic high schools increases
by 11.5 percentage points, which far exceeds tmedtr Therefore, it appears that a
score of 70 constituted a significant threshold.
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Figure 4

Proportion of Students in Academic Education bySeker Examination Score
(percent)
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It is not sufficient to simply identify the threddoin order to use the regression
discontinuity method. It also needs to be shown itdhe vicinity of the threshold,
there are no significant differences in the chamstics of students and their families
that might affect the outcome variables. Figure iAlthe Appendix presents the
sociodemographic characteristics of the students mgheived scores between 68 and
73 on the exam (the shaded area in Figure 4). Athpas one might expect, the
average characteristics of the students who redeivecore of 70 or less were weaker
than those of the students who received a highmesthe differences were relatively
smalli4

The median exam score of 70 represents tiep@8centile for students in vocational
high schools and the Bpercentile for students in academic high schosée (also
Figure 1), which indicates intermediate cognitivaliies, i.e. the intermediate to
strong students in vocational high schools andinkermediate to weak students in
academic high schools. It can be hypothesized itratvocational education in fact
reduces the relative probability of educationali@edment and success in the labor
market, the effect on graduates of vocational reghools with cognitive abilities
similar to those of students who received score§8373 was relatively larger since

14 An exception was the proportion of mothers of Asidrican descent for native-born students (Part b
Figure Al in the Appendix). This proportion was mudgher among students with a score equal to or
below the threshold, which is due to the partidylaigh correlation between Asian-African descemtl a
each of the other characteristics and is likelypéoan indicator of a weak socioeconomic background
(such as parents with a low level of educationafarge number of siblings).
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they apparently had abilities that would have a#ldvihem to succeed in an academic
high school.

The results of the first stage of the TSLS estiomafior students who received a
score of between 68 and 73 are presented in Tabl€h& estimation included
background variables, as well as an instrumentabbig: a dummy variable that
receives a value of 1 if the student's score iy@b@®. The probability of attending a
vocational high school is lower by about 10 peragatpoints for students with a score
of below 70. The value obtained in an F-test wa2 1210) and therefore the use of
the instrumental variable was valid (Bound et 8095). Table A6 in the Appendix
shows that a "placebo” threshold score does netiathe probability of attending a
vocational high school.

Table 7

The Effect of a Score above 70 on the Probabilityf ttending a Vocational Education
First-Stage TSLS Equation, Score Range of 68-73

Number of
Score above 70 observations  Adjusted R?
-0.104%*+ 1,265 0.10

Vocational education 0.027]

Standard errors, clustered by student’s area afemese, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All the regressions control for gender, immigratatss, parents’ continent of birth, parents’ ediocat
number of pupil's siblings and year of Seker exatiim (cohort).

Table 8 presents the results for the reduced-fastimation and the second-stage
equations, in the score range of 68-73. It appematsthe instrumental variable affects
some of the outcome variables and this effectassically significant: the probability
of completing a first degree for a student who ezt a score of over 70 was 3.5
percentage points higher than that for a studetit avilower score; his probability of
working in a high-status occupation was 6.3 peagatpoints higher; and his hourly
wage was 12.1 percent higher. The placebo tesisyrsin Table A7 in the Appendix,
did not show any effect for the placebo thresheluts on the outcome variables.

The results of the second-stage equations showathaicational relative to an
academic education has a positive and statistisailyificant effect on the probability
of completing high schog#,in contrast to the negative effects found in tHes@nd
PSM estimations. Nonetheless, in the OLS estimattbe estimated effect of a
vocational education on the completion of high stlveas not significant in the score
range of 68-73¢ According to the second-stage equation, the veatontribution of

15 When the completion of high school is defined 2s/dars or more of schooling, the estimated effect
is negative and not significant.

16 The estimates of the effect of a vocational edanatn all the other outcome variables are sigaiftc
and similar in magnitude to those obtained in ttar@ations for all students (including the compmdatof
high school according to 12 years or more of sdhgbland not only those in the 68-73 score range.
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vocational education to hourly wages and employneenbt statistically significant as
opposed to the relative disadvantage found in theranethods (except for the lack of
a statistically significant effect on employmeningsthe PSM method).

The second-stage equations reveal a negative effectocational relative to
academic education on the other outcome varialasswith the other estimation
methods. Thus, the probabilities of attaining atfolegree, of entering a high-status
occupation and of achieving a high hourly wage vafreeduced? The magnitude of
vocational education's negative effect is largantthat found using other methods, as
was the variance of the estimates, which are fanplhenomena in TSLS estimations.

Table 8
The Effect of Vocational versus Academic Education and a Score over 70 on
Educational Achievements and Labor Market Success
Second-Stage TSLS and Reduced-Form Equations, ScdRange of 68-73

Number of

Second stage  Reduced-form observations Adjusted R®
Vocational
education Score over 70
0.308* 1,265 0.052
. . [0.180]
High school completion -0.027 1,265 0.002
[0.016]
-0.350* 1,265 0.000
. [0.191]
Academic degree 0.035* 1,265 0.003
[0.019]
-0.085 1,265 0.047
[0.179]
Employment 0.008 1,265 0.000
[0.019]
-0.716* 1,118 0.000
] ) [0.378]
High-status occupatiort 0.063** 1,118 0.004
[0.029]
-0.65 958 0.080
[0.715]
Monthly wage 0.025 958 0.000
[0.046]
-1.884* 908 0.000
Hourly wage [1.065]
0.1271*** 908 0.008
[0.044]

Standard errors, clustered by student’'s area aferese, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All the regressions control for gender, immigramatiss, parents’ continent of birth, parents’ ediacat
number of pupil's siblings and year of Seker exaim (cohort).

1) High-status occupations: Academic professiorasociate professionals and managers.

Therefore, it can be concluded that the differenceshe outcomes between the TSLS and OLS
estimations for all students are not the resuttifiérences in the population of students.
17 Similar results were obtained when the score ravageexpanded to 67-74.

25



A substantive explanation for the large sizetr@f estimates is that the effect of
vocational education using the TSLS method is umitpu the population that was
affected (Local Average Treatment Effect). Thusjdshts who could have been
accepted to an academic high school if their scbaesbeen higher by one point and
instead went to a vocational high school have ulwéega abilities that would have
enabled them to succeed in an academic high seimabtherefore the harm to them is
relatively large.

Additional explanations for the unusually large midgde of the estimates may be
that the prerequisites for using the regressiocodisnuity method were not fulfilled in
the first place. Firstly, the monotonicity of thdéfeet of the exam score on the
probability of attending a vocational high scho@saviolated at some of the points in
the vicinity of the threshold. Thus, for examplee tfrequency of the score 69 was
lower than expected according to the trend whike filequency of the score 70 was
higher, a phenomenon that perhaps biased theseBlawever, even after the students
with a score of 69-70 are omitted from the estioredj the direction of the effects
remains unchanged and they are of a similar madgitu

Secondly, it is possible that in the vicinity ofetlthreshold there was intentional
intervention, which may have been positively cated with ability. Thus, for
example, talented students who had the bad lucchdeve an initial score slightly
below the threshold may have had their scoresicaallly raised. In this way, the
negative effect of vocational education is inteesdif However, the fact that, when
using the regression discontinuity method, vocali@ducation in fact had a positive
effect on the probability of completing high schaelduces the likelihood of this
intervention scenario.

In order to deal with the problems presented abavéyo-stage estimation was
performed using a different method (see the MetlugyoAppendix for details). In the
first stage, the probability of attending a vocaséibhigh school is estimated using an
instrumental variable that embodies the excesscteié the exam score on the
probability in the score range between 70 and 8@stMcademic high schools set their
acceptance threshold within this range, as the-dtege results demonstrate (not
shown).

The results of the second-stage equations (TablenABe Appendix) show that
vocational as compared to academic education hgsositive and statistically
significant effect on completing high school, asthwthe regression discontinuity
method. The relative contribution of vocational ealion to monthly wages and
employment was not statistically significant, aswlae case with hourly wages, which
is in contrast to the regression discontinuity ifiig$. Vocational education has a
relatively negative effect on the probability ofgaaing a first degree and entering a
high-status occupation. Similar findings were praetliby the regression discontinuity
method although with lower magnitudes.

In sum, although the magnitude of the effect ofatmmnal education on most of the
outcome variables differed between the two twoestagtimation methods, the
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following conclusions can be drawn, despite theho@blogical problems, with regard

to the directions of the effects that are commobdth: vocational education made a
relative contribution to preventing drop-outs bedluced the probability of acquiring a
first degree or higher and of entering a high-pgestoccupation. The findings

regarding wages point to the absence of a statilstisignificant effect or a negative

effect for vocational education.

6. Conclusion

Vocational education is a major component of thghhschool education system in
Israel. There is a longstanding debate as to thienapscope of vocational education
and its curriculum. The supporters of vocationaladion claim that it allows those
who would have had difficulty succeeding in an @it high school, and perhaps
would have dropped out of the education systengctjuire a profession and earn a
descent living. From a macro-economic perspectivgrovides a solution to the
shortage of technical manpower. The opponents citianal education maintain that
in an era of rapid technological change it is padfke for students to acquire general
human capital and that vocational education coaldse stigma and exclusion, thus
reducing graduates’ chances of obtaining a higldeic&ion and entering well-paid
occupations.

This study has examined the effect of vocatioraisws academic high school
studies on a number of outcome variables thateleded to educational achievement
and success in the labor market.

The study’'s database is composed of the scoresxams given to all Jewish
students in Grade 8, which were used to classifgesits into high school tracks, and
questionnaires on the student’s family backgroumd fais preferences for continuing
his studies. These were matched with the Populath@hHousing Census for 1983 and
1995, when the individuals were in their early a@d/or 40s.

The choice of educational track is selective —éhastering vocational high schools
are on average from a relatively weak socioecondmaickground and have lower
cognitive abilities. Therefore, use was made ofioter estimation methods: OLS
which included a large variety of explanatory vales that are correlated with the
choice of educational track; propensity score mat;hand regression discontinuity in
the probabilities of being accepted to an acaddnghb school as dependent on the
student’s examination score.

The findings of all the estimation methods showt thanost cases the achievements
of graduates of vocational high schools were mumiel than those of similar
graduates of academic high schools. Thus, thejnattdess post-secondary education
and were less likely to enter high-status occupatidor most of the estimation
methods, it was found that their wages were als@toThe aforementioned findings
are valid even for individuals with relatively logognitive abilities, who traditionally
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have constituted the target population for vocati@ducation. The OLS findings also
indicated a negative effect of vocational relatovecademic education on employment
although this effect disappears for the other tatineation methods, which are more
effective in dealing with the problems of selectiolas and unobservable variables.
The results for the effect of vocational relatieeaicademic education on high school
drop-out rates were not unambiguous. Thus, wh#eQhS and PMS results showed a
negative effect, the results of the regressionadisiouity method either did not show
any differences or were in favor of the vocatioma&yh schools. This finding is
consistent with one of the main goals of vocatiadhication and with the findings of
research done in other countries.
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Appendix

Table A.1
The Effects of Vocational versus Academic Educatioaon
Educational Achievementss and Labor Market Succesby Gender

oLSs
A. Men
Vocational Number of
education Seker score observations Adjusted R?
-0.057*** 4,276 0.05
. . [0.011]
High school completion -0.007 0.006%** 4.272 0.08
[0.011] [0.000]
-0.276*** 4,276 0.19
. [0.013]
Academic degree -0.174%*+ 0.011%** 4,272 0.28
[0.013] [0.001]
-0.014 4,276 0.01
Employment [0-008]
-0.008 0.001* 4,272 0.01
[0.008] [0.000]
-0.190*** 3,908 0.11
. . [0.016]
High-status occupatiort 0,082+ 0.012%+ 3.904 0.18
[0.016] [0.001]
-0.174*** 3,258 0.06
Monthly wage [0.025]
-0.070*** 0.012*** 3,254 0.10
[0.026 [0.001;
-0.169*** 2,982 0.04
Hourly wage [0.027]
-0.063** 0.012*** 2,978 0.08
[0.029] [0.001]
B. Women
Vocational Number of
education Seker score observations Adjusted R?
-0.083*** 4,641 0.07
. . [0.010]
High school completion -0.045 %%+ 0.005%** 4,627 0.09
[0.011] [0.000]
-0.204*** 4,641 0.1¢
. [0.011]
Academic degree -0.105%%*  0.011%** 4,627 0.29
[0.011] [0.000]
-0.092%* 4,641 0.04
[0.012]
Employment -0.052%** 0.005*** 4,627 0.0%
[0.012] [0.001]
-0.247*** 3,837 0.1z
. . [0.016]
ngh-status occupatloﬁ ~0.155%** 0.010*** 3,827 0.17
[0.017] [0.001]
-0.244%*** 3,360 0.05
Monthly wage -o%gi(i]** 0.017%** 3,347 0.11
[0.027] [0.001]
-0.254*** 3,259 0.06
[0.026]
Hourly wage -0.098%*  0.017%** 3,247 0.1z
[0.027] [0.001]

Standard errors, clustered by student’'s area afaase, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All the regressions control for immigrant statuargnts’ continent of birth, parents’ education,
number of pupil's siblings, year of Seker examora(icohort) and fixed effect for area of residence.
1) High-status occupations: Academic professiorassociate professionals and managers.
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Table A.2
The Effects of Vocational versus Academic Educatioan
Educational Achievements and Labor Market Success,
Students with Low Educational Achievements

oLS
A. Seker examination score below 60
Vocational Number of
education Exam score observations Adjusted R?
-0.061*** 2,107 0.02
. . [0.023]
High school completion -0.060%** 0.006%** 2,107 0.03
[0.023] [0.002]
-0.029*** 2,107 0.03
. [0.007]
Academic degree -0.028*** 0.001* 2,107 0.03
[0.007] [0.001]
-0.024 2,107 0.09
Employment 0.021]
-0.023 0.005*** 2,107 0.10
[0.021] [0.002]
-0.085*** 1,673 0.02
. . [0.022]
High-status occupatiort -0.084%** 0.004** 1,673 0.02
[0.022] [0.002]
-0.147*** 1,425 0.29
Monthly wage [0.040]
-0.141*** 0.015*** 1,425 0.30
[0.040] [0.003]
-0.114*** 1,316 0.08
Hourly wage [0.043]
-0.111** 0.017*** 1,316 0.10
[0.043] [0.003]
B. No university degree
Vocational Number of
education Seker score observations Adjusted R?
-0.045*** 6,95¢ 0.0€
. . [0.009]
High school completion 0,027 0.003%* 6,942 0.07
[0.009] [0.000]
-0.139%** 5,93¢ 0.0t
. [0.012]
Academic degree -0.085%*  0.008** 5,922 0.09
[0.013] [0.001]
-0.119%* 5,04¢ 0.21
[0.020]
Employment -0.038* 0.012%* 5,032 0.24
[0.020] [0.001]
-0.130*** 4,761 0.04
) . [0.021]
ngh-status occupatlorJr -0.043** 0.012*** 4,747 0.0€
[0.022] [0.001]
-0.244*** 3,360 0.05
0.026
Monthly wage -0F091*]** 0.017*** 3,347 0.11
[0.027] [0.001]
-0.254*** 3,259 0.06
[0.026]
Hourly wage -0.098**  0.017%* 3,247 0.1z
[0.027] [0.001]

Standard errors, clustered by student’s area afeese, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All the regressions control for gender, immigraatiss, parents’ continent of birth, parents’ ediacat
number of pupil's siblings, year of Seker examuracohort) and fixed effect for area of residence.
1) High-status occupations: Academic professioradsociate professionals and managers.
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Table A.3

The Effect of Vocational versus Academic Educatioon
Educational Achievements and Labor Market Succes4,983 Census

(Students later included in the 1983 and 1995 cmwu

oLSs
Vocational Number of
education Seker score observations Adjusted R?
-0.048** 1,476 0.28
. . [0.024]
High school completion 0.026 0.009*** 1,475 0.33
[0.033] [0.001]
-0.229*** 1,476 0.31
. [0.025]
Academic degree -0.161%* 0.008*** 1,475 0.36
[0.022] [0.001]
-0.067*** 1,476 0.27
[0.022]
Employment -0.032 0.004%** 1,475 0.28
[0.022] [0.001]
-0.292*** 1,070 0.31
High-stat tiort [0.039]
Igh-status occupatio -0.189%** 0.012%** 1,070 0.37
[0.037] [0.001]
-0.110*** 942 0.35
Monthly wage [0.041]
-0.026 0.010%*** 942 0.38
[0.042] [0.002]
-0.156*** 861 0.29
Hourly wage [0.043]
-0.062 0.011*** 861 0.32
[0.046] [0.002]

Standard errors, clustered by student’s area afeese, are reported in parentheses.
* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All the regressions control for gender, immigramatiss, parents’ continent of birth, parents’ ediocat
number of pupil's siblings, year of Seker examoratcohort) and fixed effect for area of residence.
1) High-status occupations: Academic professioradsociate professionals and managers.
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Table A.4
The Effects of Vocational versus Academic Educatioan
Labor Market Success, by Gender
High School Graduates, 1983 Census

oLS
A. Total
Vocational Number of
education Seker score observations Adjusted R?
-0.050*** 5,257 0.17
[0.012]
Employment -0.025%* 0.004%** 5,245 0.18
[0.013] [0.001]
-0.018 3,668 0.02
High-status occupatiort [(()):gt):g 0.004%** 3.663 0.03
[0.013] [0.001]
-0.029 3,154 0.18
Monthly wage [0.025]
0.037 0.010*** 3,150 0.21
[0.026] [0.001]
-0.016 2,864 0.04
Hourly wage [0.027]
0.039 0.008*** 2,860 0.06
[0.027] [0.001]
B. Men
Vocational Number of
education Seker score observations Adjusted R?
-0.00% 2,591 0.01
[0.013
Employment 0.00¢ 0.001** 2,58¢ 0.01
[0.013] [0.000]
-0.059*** 2,13¢ 0.0z
i i [0.018]
High-status occupatiort 20.025 0.005*** 2,13¢ 0.0t
[0.019] [0.001]
0.03 1,836 0.03
[0.034]
Monthly wage 0.090%** 0.009%+* 1,83: 0.0€
[0.034] [0.001]
0.036 1,590 0.01
[0.040]
Hourly wage 0.090%* 0.008*** 1,58¢ 0.0z
[0.040] [0.001]
C. Women
Vocational Number of
education Seker score observations Adjusted R?
-0.085*** 2,666 0.02
Employment 0.020]
-0.038* 0.007*** 2,660 0.04
[0.021] [0.001]
0.024 1,533 0.03
High-status occupatiort [0.017]
0.032* 0.001 1,533 0.03
[0.018] [0.001]
-0.085** 1,318 0.02
[0.037]
Monthly wage -0.01 0.011%* 1,318 0.05
[0.039] [0.002]
-0.059* 1,274 0.02
Hourly wage [0.036]
-0.004 0.008*** 1,274 0.04
[0.038] [0.002]

Standard errors, clustered by student’s area afevse, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\Wel; *** Significant at 1% level.

All the regressions control for immigrant statuargnts’ continent of birth, parents’ education,
number of pupil's siblings, year of Seker examora(cohort) and fixed effect for area of residence.
1) High-status occupations: Academic professiorssociate professionals and managers.
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Table A.5
The Effect of Vocational versus Academic Educatioon
Educational Achievements and Labor Market Success
Seker Examination Score Below 70
PSM (0.001 caliper width)

High-school completion -0.04**
[0.018]
Academic degree -0.06™**
[0.010]
-0.015*
Employment oy
i i -0.12%%*
High-status occupatiort 5031
-0.07*
Monthly wage
Y o [0.04]
Hourly wage -0.06*
d ° [0.04]

Standard errors are reported in parentheses.
* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.
1) High-status occupations: Academic professioressociate professionals and managers.
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Table A.6
Effect of Placebo Threshold (Score of 64) on Probdlty of Attending a Vocational High-School
First-Stage TSLS Equation, Score Range of 62-67

Number of
Score above 64 observations Adjusted R’
0.014 1,290 0.076

Vocational education 10.026]

Standard errors, clustered by student's area afemse, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%uel; *** Significant at 1% level.

Al the regressions control for gender, immigratatiss, parents’ continent of birth, parents’ edierat
number of pupil's siblings and year of Seker exatiom (cohort).
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Table A.7
The Effects of Vocational versus Academic Educatioand Score above 64 on
Educational Achievements and Labor Market Success
Second-Stage TSLS and Reduced-Form Equations, ScdRange of 62-67

Number of
Second-stage  Reduced-form observations Adjusted R
Vocational
education Score over 70
0.612 1,290 0.000
) . [1.829]
High school completion -0.005 1,290 0.000
[0.020]
-0.37 1,290 0.000
. [1.066]
Academic degree 0.009 1,290 0.000
[0.013]
-1.204 1,290 0.000
[2.588]
Employment 0.017 1,290 0.001
[0.020]
-1.046 1,102 0.000
. ) [1.129]
High-status occupatiorf 0.043 1.102 0.002
[0.027]
0.113 954 0.191
[1.287]
Monthly wage 0.001 954 0.000
[0.045]
-1.011 889 0.000
Hourly wage [0.987]
0.059 889 0.002
[0.045]

Standard errors, clustered by student’'s area a@ferse, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%\el; *** Significant at 1% level.

All second-stage regressions control for gendemigrant status, parents’ continent of birth, paseatiucation,
number of pupil's siblings and year of Seker examimm (cohort).

1) High-status occupations: Academic professioraasociate professionals and managers.
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Table A.8
The Effect of Vocational versus Academic Educatioon
Educational Achievements and Labor Market Success
Second-Stage TSLS Estimation Using Instrumental Vaables for Excess Effect of Scores in the Range 18-80
on the Probability of Attending a Vocational High-School

Estimator Number of observations

. ‘ 0.076" 8,917
High school completion [0.007]

' 0.251%% 8,917
Academic degree [0.011]

Employment et -
ploy [0.007]

High-status occupatiort hes e
0.014]

0.228" 6,618
Monthly wage [0.019]

Hourly wage el i
y wag [0.022]

Standard errors, clustered by student’s area @ferse, are reported in parentheses.

* Significant at 10% level; ** Significant at 5%vel; *** Significant at 1% level.

All second-stage regressions control for gendemigrant status, parents’ continent of birth, paseetucation,
number of pupil's siblings and year of Seker exatigm (cohort).

1) High-status occupations: Academic professioreaspciate professionals and managers.

42



Methodological Appendix

Two-stage estimation of the effect of vocational tative to academic education
on outcome variables:
use of an instrumental variable for the excess effeof receiving a score in the
range of 70-80

In the score range of between 70 and 80 orStieerexaminations, each additional
point reduces the probability of attending a vawai high school considerably since
most of the academic high schools set their acneptthreshold in this range.

Therefore, the first-stage equation (Equation 1)imeded the probability of
attending a vocational high schoMIK) as dependent on a dummy variable for a score
between 70 and 80d70_80), theSeker exam score Grade and the student’s
characteristics and those of his family),(as well as the interaction between the
dummy variables and the exam score that refle@setttess effect of an additional
point in the range between 70 and 80 on the préhabf attending a vocational high
school, which is beyond the effect of the scorthenwhole range of scores.

(1) MIK, = 1 + 6,[Grade* d70_80]+ 6,d70_80+ #,Grade+ 6, X, + &,

The second stage involved the estimation of Eqoéjan which the predicted value
of the vocational education variable from the fgtstge explains the outcome variables,
while controlling for all the variables that appegrin the first stage and omitting the

interaction variable.

@)Y, =57+ 8, MIK, +5,d70_80+ 5,Grade+ 5,X; +u
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