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ABSTRACT' ,

The level and character of school investment. affected
the national economic output in agriculture and indust:y in Mexico
during two periods, 1880-1910 and 1920-1925. Prior to the 1910 .
revolution, the Mexican government encouraged urban-centered
industrial development, and schools were mostly locally- controlled,
urban institutions. In post-revolution Mexico ¥1920-19257 a
rural-focused strategy of agricultural development that discouraged
industrial investment was adopted, and the federal government toox
control of schools, giving top priority to rural areas. Federal
statistics on schools and economi¢ activity in these ‘two era- were
analyzed, using production-function .and panel analysis models. TQP
level of school investment prior to the revolution was found to be
negatively associated with agricultural growth, perhaps because of
the urban focus of schools during this time. After 1920, school

investment--now focusing on rural development-~had a positive

influence on agritultural output.:Conflicting positive and negative
effects of literacy on industry were observed prior to 1910. After’

1917, however, school invest.ent and quality raised aggregate T

manunfacturing output. (RM)
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Introduction Faith in the belief that education helps drive economic .
growth has dwindled considerably over the past decadef Research within
industrialized nations seriously challenges the assumption thet higher levels

- of school investment and quality will boost the individual's academic

ED250219

. achievement or eventual economic'su cess in the labor market (Coleman et §l1.,
1966; Jencks et al., 1979). - Prior’ estimates of the contribution of |
educational'atiainment to national economic growth (Dension, 1967; Séhuitz.
1971) now &lso appear to have been over1§ obtimistic (Barnhouse-Walters &L

Rubinson, 1983). .

Yet findings from research within industr.al nations on achievement
and geconomic effects of school investments sgould not be generai}zed to
developing countries, nor even appiied to all historicsl periods within any

state. Recent work, for instance, reveals that incremental improvements in

school quelity have yielded sizable student achieveﬁent gains in several Third

World nations (for review, see Psacharopoulos, 1983)7 The relative influence

»

of school attainment and quality vis-a-vis family background also appe;rs to

be much stronger in de@eloping countries than within industrial nations
(Heyneman & Loxley, 1883). School investients may also be more potent within
the Third World in boocting the individual's lsbor market success compsred to
ﬁore indusirislized nations. In Chile, for exsmple, school quality--
inc}uding textbook availability and class size--were strong determinants of

occupational success (Sehiefelbeln & Farrell, 1984).

Paper B;Z;E;{;d at the Annual Meeting of the AmericanEducational Research Association,
History and Historiography pivision (68th, New Orleans, LA, April 23-27, 1984),
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“ industrial srowth'inon; the Nexican dﬁatoa betweeri 1880 and 1945. Mexico

" quality on nstional-level output in & Third World country.

This paper asks whether school invyatmant contributes to gcdnomic
output at thé national level. The'economigdéffeqts of achboling quantity an; s
qnal%ty are usually examined by toilowiq; ingivfduais from school. into the
labér_nnrhat. Biﬁhﬁhowh?ructnge of the econony is assumed to be o
conatant--thct' through which the individual moyes (Bowman, 1976). Work has
jus; ﬁesun directly measuring thqdhntluenco of school investment on .
;natiogglii;iéi pboductivigy aﬁd growth, moving boyogd growth-accounting { -
nnthod‘ of 19ferring socinll;eturns of ;ddcation from aggregated Sy
individusl-level experience (for fevlau. Rubinson & Ralph, 1984). Our project
is an initiel sttempt to directly assess the impdet of shool investment and -

-

We report on education's con;ribﬁtion to early agricultural and

offers an intriguing case. Prior to the révolution (1910-17), Mexico strongly
encou:.ased urdan-centered industrial development, spurre: .y infusions of

foreign capital. After the revoiution, Mexico shifted toward a rural-focused

strategy of agricultural development, diacourasing.inveatnnnt in mining and
nanufacturin; (Reynolds, 1970a). Investment pattgrua in schools also changed
drematically between these twé'periods. corresponding to_th; shacp switeh in
social priorigieo. Schooling moved from & 1oéally controlled, largely urban
institution to & federally dominated movement, designed to hglp organize rural

ra

comuunities sround shared economic and social goals. Nexican history thus

provides an opportunity to examine the impact of school 1nng§ggnta on growth

under two distinctive economic stryctures and via contrasting odutation ~ e s
policies. \ -

s;goélwlnxgggggg; ggd Natlional ggoutf This study builde on, yet 4'
departs sonwvhat-trqn. the way economic effects of school investment have been

studied within the human capital framework. Curranthﬂ?bato over school

’
3
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’1hvestnents and whether. thaa boost acadouié achievement or economic benefits -
ls exposing limitutions both in how ghe issue hua bee:‘concaptualizpd and in .
research methods <hich are often zzsloyod. Our look at the contribntion of ‘
school investment and quality to economic growth in Mexico responds to tho-
following points of criticism directed st past literature.

‘ Buch of the research on economic returns to educational investment
has utilized lndividual-level data, typ;cclly examlnini how youth with
variable levela (and qnality) ot schooling achieve within the labor market
(e.g., Bancou. 1970; Esochcropoulos. 1973; Sewell' & Hanaet. 19753 Boumnn e€
al., 1981). The hunnn capital assunption in this work is that tchooling ’
lnparts skills and cttitudos which lead to greater prodnctivity. measured in
terms of wage seins and aggregated ao&}al returns. nowever. class-conflict
theory suggests that wage effects of ;choolins may result from higher
credentials held by some youth, not recessarily from higher technical
proticiencies gained in the process of education. Schooligf level could
consistently covary with individuals' relative positions 1ﬁ*iho lebor and wage
structure; yet assée;ate—productivity and national growth is not necessarily
affected (Berg, 19709; Thurow, 1974; Coilins, 1979). The traditional humsn

capital framework also assumds constant labor demend patterns -- the economic

‘structure presumsbly discriminates between individuals (holding variable
. skills and educational attalament) in éimilar ways over time (Bowman, 1976).
However, at times the labor nariat tavors low or high status subgroups.

-

Hishcc rates of return trTn education for blacks in the U. s during the 1570“’- 9.

provi&ks one example (Hanushek, 1979; Rlzznto & Wachtel, 1900) ' .

LM e o T aTe TR

Ho viow tho ‘school investment procoss as one which’ Inr;oiy occura “at’
an }nstitutional, ‘not only et an individual or family level. Particularly
within early cti;us of national economic development, iuvestment in school
quantity and quality is part of 1nstitutiop-buildin; processes designed to

oy i, o




. boost education levels, technological lnnovatiqn. regionai trade, anq 8

'naglonal consciousness (Meyer, 1977). Investment in schools by government éi
local, atate.-;nd national lg;elg expresses & desire to integrate individuals
" and comnnnitios into & more tightly org;nized economy and social structure.
‘ . Schooling establishes universal understandin;s. a common language.
. wider-based politictl order (Beadix, 1?64; Altbuqaor.'197l). Individual-level
' ”ropoarch maﬁ actutllyiﬁnderestinate the dbononlc.ettocts of school investment .
. by'misping institutional and regional events--the accumulation of knoulgd;g. 1
for instance. In{a¢dition. regional or national educatipnal investment |
decisions’may difterentlally shape growth in various economic sectors. One

questioh in thi.‘study is whether poat-revoluulonary Hoxico was able to boost

agricultural production through schooling 1nvoa;nnnts. Ihis is one example ot

/

el

how school investments may be an exogcdﬁiq force, complonmnting capital
Pnvestment strategies, which focus on growth in a particulsr ecoromic sector
(at the cénnunity level, see Jamison & Lau, 1982). The central po'nt is that.

school investment at national or regional levels may. better capture ecouomic

-

benqt%tj or costs than individual level analyses.
The growth accountlng_nathod of estimating education's contribution
has also been used to examine nationsl-level economic effects of education oy

(Denison, 1967, 1974). However, simply an;ﬁnln;.thot'tha regsidual of economic

Egrouah'not explained by capital, land, and labor inputs was shaped by

imma Y

" education énd technological innovation may have ‘over-estimated the impact of

*

schooling inyestments at the national level. Barnhouse-Walters & Rubinson
(1983), directly measuring and modeling the impact of educstion attainment,
. 3

found & significant effoct of primary schooling on national output. The

~N

influence was eonsidorably less than growth sccounting methods had estimated,’

apd the effect gppearod only for the United States' early induatrial period

\. - .
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'(Ngte 1). We draw on the prodnction-funéti%n method to model iongitudinal
effects of school investﬁent. assessing ﬁﬁe economic -impact of alternptivé )
measures of investment in school quantity and quglity atteflcontrollin; on the . “
offects of capitsl, labor, and icultivated land (Haduahek. 1979). |

. \ .
J guggtit! and Quelity Dimensions of §c§ool ;aveatnont Early'reaearch

detinod school investment (for 1ndividuale anq\nationa) as the quantity of
achoolin; atta{{od for an 1ndividual or a nation's labor force. But school
investmdnts can have sovoral_qucli;hpiye components as well. School qualtty’
has been measured in terms of per student expogdiiureg. cpatactor of school
facilities, strength of academic prograns. clan size, social composition of
students anrollod. and teachers' salary levels or qualifications (for review,
see Soln;n. this voluna. quch. 1976). These quality ingredients of schoolin;
have been found to influonco both individual-level academic achievement and
~"success in the labdor market. Bxpenditqres per pupil, the ratio of students to v

¢ . ’

teachers within the school, and teacher salariea'appocr to gisnificantly'

influence school and ‘economic experience after controllin;TQn tani}y'
background within the U.S. (Wachtel, 1975; Aiken &.Garttnksi.‘1977; Kizzuto &
Wachtel, 1980). Inltiai c;idenco suggests that school guality (in éerns of - |
expondituroo por pupil) also shapes rates of growth in pupil pe:aistcnce
gbd}hrouzh achool and ctato-lcvol income, controlling on carlior school qxpansion
efforts (Solmon, 1975. Fuller, 1983): While & trade-off appears to exist
between the gquantity of .investment and school quaiity. little is known about "\\ "
which qualitative factors and what miz yield the greatest academic’ achievement
and &conomic atf;cts. | '
The distinction bgt§0qn school expansion and school quality ie ZN\\\
particularly important in sssessing odhcational }nvoatnnnt.etteagf in the . o
_Third World. For instance, in the 36 poorest nations (per capita GNP US$26S )
or less) average enrollment rose from 48 percent to 70_perﬁont of school-age

6 ¢
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children between 1360 and 1977 (Heyneman, Jeamison, & HBntenegro. 1984). Yet
within this remarkﬁble spurt of 1na£itutional growth and access to education
lie vast variations in school quality. in teacher salaries, for example,
Malawi spends at a level equal to just one-sixth of the resources sllocated by.
Bolivia (Heyneman), 1982). Contr;sta are even sharper between industrial and
less developed nations. In¢197s. OECD member nations spent ;§‘t1nss more
resources por'atuﬂent than the world's poorest countries (Uﬁrid Bank, 1980).

In 1977, 10 ‘tudents afe enrolled for every one textbook in the Philippines

{Heyneman, Jamison & Montenegro, 1980).

L

Variation in dchool quality also touches levels of acadenmic A

. achievement, Lobking acros; 29 louflncunn nations, Heyneman & Loxley (1983)

found that scheol quality shapes ;1zabla portions of varisnce in students’ ’
schievement.- In the poorest natio;s. such as Iéaia and Co}unbia, school
auality played a stronger role than tamilyhback;round. Incremental
lmprovement in thqfnvailability of textbooks.,insgquctional materials, and
" even radio instruction have revealed s}nilar'sains in achievement anon;‘
students in Nicaragua (Janison et al.;.1981). Malawi (Heyﬁenan. 1980), and
" Mslaysia (Haron, 1977). Ettacts are at times quite sl;niticant. A -
‘control-group evaluation of increasing textbook availahility in the

Philippinea. for instance, found an ;nc:eaoe in one-third of g\standard

deviation in first and second grade math achievement across 8 million

. students. This moans that the level achieved by one-half of all students in
'year one was attained by 63 percent of all pupils the next Yesr ofter
introducing additional tex.books (Beynenan. Jamison and Montenegro, 1984).

_ nowovor. little evidence exists which links school quality to~
economic saiul within the Third Uotlg,J Ihe préviously cited study in Chlle is
an important excoption - whoro texthook avallability, teachigg qnality. and

class size contributed to lsbor narket success more efricaciously than leagth

”~ ’
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of schooling (quantity) or family background (Schiefelbein & Farrell, '1984).
Jamison & Lan (1982) also round‘yhat persistence through fo yedrs of
elementary ichoollniir;ised individuals’ farm ptoductiviti'by nine percent.

Ih}s'atudy is important in that the dependent economic effect was measured in

'1 terms. of concrote output (rather than onploying vaio rates ag 8 proxy for

presumed productivity ;aina). and growth effects pertain to one particular

t

econgmic sector, Our vork on Mexico extends thia lino ot work, relating

school 1nvestmsnt levels and qualitative aspects of atates‘ investments to

L 4

economic output over time.

Historical SQeggt;c;tz ot Schocl Investment Efgects Special effects

from school 1nvoa§nants may occur.only within certain periods of development

‘or particular economic ofructuroo. Human capital research at the individual

v f /
level nas not exenined variation in the structure of occupstions nor the

-

dynamics of labor demand patterns ag chan@!hoccuth{ovor historical periods.

' Anslyzing worldwide dats on educational sttaloment across nations, Benavot

(1982) Tound that levels of, investment in primary schooling.boo‘tod economic
devolop‘o;t for'poorer countries but not wfkhin more 1nduotra}izod nagions
over ‘the 1950-1970 period. Similsrly, Barnhouse-Walters & Rud’nson (1983)
to;nd that primary schooling signiticantly helped predict early industrial
growth in the U.S. (1890-1929). uhilo secondary schooling nndgod development
after 1933. Iochnological innovation and assumed ahitts io job skills may
aloé have boosted prinary school ;roz;h in the former ggriod. then reinforced ]
secondary school expunsion in the late industrial period (Rubinson & Ralph,
1984). This work does not enpha;ize_bow differing dimencibns of 1nvcstmaé§
quantity and quality may variably influence economic growth under specific
historicsl conditions; yet focusing on the efficacy of different levels of

w

instruction and types af curriculum (for example, primary versus secondary, or

> 8




acadquc versus vocational) offers a strong beginning point for future

»

A

research.
.Which Direction Causality? Past approaches to studying the effects :

of human capital investment have been critized for modeling the process in the

e —
4

wrong direction. Rether than arguing that school.investnants boost econonic'

;rowtr. the clasa-contlict pe:spoctive propoacs that the economic and atate
structurq\?etorniuea the growth and charactor of ' school 1nst1tutions (Bowles &

\

Gintis, 1976 Collins, 1979; Hogan, 1982). Little doubt exlsts that labor

" market demsnd in part shapes school enrollment ratos and s§§ool 1nvestuents by
states. Supportive empirical evidence 2xists both for 1\dustriallzins :
settin;s.(latz et al., 1982;-?u119r. 1983) and within developiqs countries,
such as NMexico (Goldblatt, 1972). ‘f !

The proeent paper, however, tocnses on & nodel which views school ,

1nvestments ‘and quality a8 antocedents to economic growth. The rise of school / :
‘ institutions preceded commarcial expansion and industrialization in many !
settings, including 19th conggry France (Baker and Harrigan, 1980), Fhe u.s. /I
(Fishlow, 1966; ney;: et al.,, 1979), and Mexico (Disz Covarrubias, 1875;
Wilson, 1941)\. 'To some extent social values and commitment to school \ |
institution building -- often rooted in religlous convictions and faith in _/

iy

litéticy training -- operate somewhst independently of economic factors f

(Lipset, 1972; Tyeck & Hansot, 1982) ~ In anltion. schooling investments in f
time 1 historically precede growth in certain emsékent industrial or |
connerc{fl sectors in time 2. This realiiy necessitates looking at the ' -~
economic structure as a dependent varisble. We d6 aot assume that séhool |
»  investment patterns are«not affected by previous social cless structures, eve
those operating within early asrurian and locel commercial elements of the
! ecgnony (Soliow & s:Z;;;;. 1981). School investments may also allocatéj\

A

economic Rains 'within unequal pattecns. (Carnoy, 1972; Levin, 1984) -- as well

3 ‘
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will see in pre-revolutionary Mexico. Yet our focus here is on 'the exteat to

which school .investments and quality may spur growth in new orfjoung economic

sectors of a ddbeldpin; nation ot h

= In aunnary. we look at how measures of echool quality among Mexico's
32 states huve affected economic output over the 1880-1945 period of economie
developnnnt. ;this approach allows us to assess the role of educational “’
investmnnt aai/;pality on direct nuuaures-of econoéic output. Before .
dotailin; our method and tindin;a. nexico s school investment policies and
patterna of ocononic growth are outiiged. This sets the theoretical issues
within Metico's own historical context. ™ |

_si_.&_mlsto cal § umwﬂmm Two
‘elements of Bexifo s educatiionsl history are\eapecially pertinent.to the
diseussion ot achbol qnalijy

financing -and ndninistratiqn of the,schools. Second. is the question of how

First, is the issue of who controls the

/
the content ot schooling matches eonomic and cocial priorities held by the

. . [ 4

natigm. . g_
' Bduéction in colonial Mexico was largely controlled by the churel.
Socnlir elements of the soveénnont successfully advocated pudblic sgp&%tt of
schools only after Mexico achieved indepondenco from Spiin-in 1821. Libderal
reforns of the independence era and duri%s La Reforms in the 1850's would
evontualig constrain thelggnrch's ability to evan operate primary schools.
Yet an inreasingly a;cniar federal government uodld not replicate the church's
level of centramizoa sdministration, until after the 1910-1917 revolution.
Throughout the latter half of the 19th dedtury. ptinaryleducation occursed
within. privnte schools or small institutions ouprrtud by municipal
;ovcrnnenta (Larroyo, 1948; Wilson, 1541). 1In 18%5. 87 percent of Hexico's

8,103 primary schools were operated by municipal Juthoritiqs. 603 were

0




supported state gouveraments, and the remainder by churches cr private". ¢ ' )
¥ . . .

asaooiations (Homilton. 1884; Diaz Covarrubiss, 187%). : T '

[ 8

The’ fedoral sovornnoa{'did play a role in ursin; eatabliahmont of -

e

public {ree schools. both during the retormist odministrattqp of Benitnguarez.

and 1n the ootly years of the’ Portirio Diaz rosimo. Ihe obsanic laws of '

’

publlc instruction (1867) required nunfcxpalitios to-ostsblish s primary \\\g\\
1

shoool for every 500 inhabitants and urged hacienda owners to qrcoto schools .
~ - * ' L \

o the Zhildren of farmworkers and miners 'Univeroidad 1967° V(u;hoo.. .

*1982). In 1875, the Diaz odministration.uandatod school attendance for all

school-age cbildr;}t Ironically. this mondato uos oxotciaed when not moro

than ono-firth ot all children ontored prinary ochool and only 15 poroont ot

all Nexicans were litorato. Not untir 1888 did the federal ;overnnant bogin

to subsidize ochoola run by the states and aunicipalitioa. ’
. Local control of education greatly lntluoncod achool 1nvostment and .,
qnality In tho 1870 8, annual oxpondituros per student onrollod in public :
schools equalled oaly S.4 posos¢ equiyalent. to tuo ubeks wages ot '} torm _
1aboror. But in privatg 1rhoolsr 24 pesos per child were oxponded (p}az '
Covarrubias, '1875). Urban {anllies and children benefitted most from private
schoolo. Within the Federal D}stoiot (Hoxioo'&ity); 40 percent oiziil primary
achools boro p:ivate. lunicipolitios'uhich proooored trom coastal trade or
mining were better able to raiso pudblic tovonuoo toc schools. Urban
philanthropiato and privete aocietioo also helped suppo;; schools (landa,
18;3); Note 3). In addition, economic firms -- potticolli;a,in niiing -

i j
croatod theic own schools to ease labor shortages (Maille ort. 1865; wilaon.

19811 , \ .

Initially, municipal and private primary schools simply borrowed
curriculum snd materials from the Catholic institutions, emphasizing classicsl

training in morality, religious doctrine, and the humanities. Yo¢t from thé .

| 1‘1. ' ..
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- mid-1800's the coculcr séute would tecurfently encourage mofe Western -

‘ shquld nurture the individual development-necessary for poLitical'inacpendencq

-

educucioncl phildbophy. Reformers crgued tbat schooling should not just tecch

*

'contornicy througu.ccricc 1nacruction‘and reclcacion.. Instead. education .
and econonic:;ucceas within a posc-colonici;~tree market economic structure
(Siu}rc; 1969; Enowltem, 1976). Curriculum and policy enanac{u; tron tis
ted:;;i government <- slong with the subsidies --. 1ucre~aingly ur;uod thcc
achoo}a should impart job skills and social norna which were closely linked to
nqdcrn sector jobs and urban livas. Instruction 1n "urbanity,” the’ Frencn .
. language and moral bchcvior were 1n§ugrutod~uich older curriculum 1n

nnthcnacics. scienco. uad history (Album, 1909; Sierra,’ '1910; Bcnjanin and

Ocssio-Neléndez, 1984; ﬂoco 4). This coupling of public primary schools. and

the modern urban economy occurrod even though €H0~thitds of all workers (in
the tormul labor market, 1900) were engagéd in agriculture, not ucbun-councree
or munutuccuring . - a R
The growth in school 1nvoctncnts prio: to the revolucion was . Ce
remarkable. The number’ ‘of primary schools iq Hexico rocc from 5.2§o\in 1843 R ‘
to 10,592 in 1902 (chlc 1, Ortiz, 1939). Yet by 1907 less than one-third of -
» a1l children were enrolled in prinary.school. und & third of those enrolled
attended school infrequently. Ia poor utuces. such ua'Chiapcd und.Ouxicc.'
less than 20-percent of all children ever enrolled 1u\c primary school
(Vaughan, 1982). Twenty-five years utter cungulsory abtendunce laws were
“passod stétco and ﬁuuicipclicioa were still inducing higher uttendance by
" glving studoncs free clothes and noclc and by throctenin; parents with fines
or evep jail for failing:to send thoir children to ochool (Calcott, 1965).
Beyond low levels ot‘cuucutioncl investment perwcapicc and low
cnrollment rates, concrccc'slgns of vcciablo cchool quality were apparent. Y

,re.éa.:.. supported by municipal governments, earned sbout 25 pesos a month inm

12
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Qhan that of meny

~ the 1870's, roughly the sams wage of & carpenter and iess
| mine workers gwella.-1887; Vaughan, 1982). Kiral schooi teschers earned as
little :olone-toqpth the wages paid 1& commercial centers. ﬁuriqa this
period, only tive normal schools 3xisto¢ to provide formal teac?er training.
Quality standards uﬁ;n get by state or local ;over;nenta'wero’aynbolic at
dbest. In chihuahua. 1909, all schools wers to have labs, a sink, bath:ooa._
and & playground; only two schools met these benchmarks (Slerru. 1810).
Teachers were at times evaluated on the basis .of their students' pertg:m}nce
on exams -- an 80 percent passage rate deemed as satisfactory by aéhool'
inspectors. Yet as late as 192; qver 40 percent of all first grade students
,.-ALd'pot pass the national exam (see Note 2 for primary datagsourcos).u
The Quality of r;rcl schools -- whers they managed to opérate —- was
very low. In 1910, the state of Zacatecas closed many of its 251 cueal
‘schools due to inadequate bulldings and an inabilliy to tind°;oachers,
(Vaughan, 1982). Double standards of quality were also applied to.rural
schools. In the early 1900's the federal govornnant tpproved & national
achool calendar, but allowed rnrcl areas to ignore it during planting and -
harvest seasons. While urban schools were 1napectod-t¢§ the Quality of

&

instruction ia math, nclence.wund modern lenguages, rural schools were

expected to focus on manual skills, "intuitive knowledge," and learning

Spanish (Sierra, 1910; Boletin, 1909).

Post-1917 School Ipvestment Succeseivo federal adainlstratlona
implemented a msjor rodiroction of cchool {nvestments following the 1910-1917
revolution. Implleatlona for school quality can be examined throush the sane
two elements summarized for tho_pto-1917 eras: Who controls school investment
policy? How were the quality and character of schools shaped to help push

-

economic development?




First, tho't;doﬁcl gover:.nent assumed strdn; central direction of ' \

T school lnveaennatsw Between 1910 and 1925 anndfal federal support of schools

grow trom 9 million to 29 million (constant. 1923) pesos (Lacandon. 1923).

The number of todorally-bullt primaries 1ncreaaed five-fold during this time.

By 1925, the federal gov cnment provided just over one-half of all public /

funding for achooln. Ibo ouco dominant share of municipal governmsnts had

fallen to less than 10 percent of all apportionments (Stanley. 1948; Note S).
()$purred by this rising federal investment, 46 percent of all school-age

children were at lesast re;iatorod in school by 1927. '

| Second, thia burgeoning level ot todoral investment in schools was

focused on rural developnnnt -- aiming boch to boost agricultural productlvity

and to improve quality.:} life in the countryside. Revolutionary ideals of

this era were onbodlod by the vislon of raising literacy, integrating Indians

into tho nodern stato. and equitably redisteibuting land and wealth to rural

peasants (Sanchoz;>1936, Rniz. 1963). 0vec 80 percent of prinary schools
bullt by the federal government between 1907-1928 were located in ryral

areas. Between direct federal suppoct and strengthened mandates on ranchers
and factory owners to open classrooms for their workers, th{ number of rural

schools rose from just. over 1,000 in 1921, to 13,700 in 1947 (Secretaria,

1926, 311hio. 1970).
i Ihi:d. the contont of vrlmnry schooling also shifted to emphasize

rural development. The revolution had to some extent repudiated free market,
fndivldualistic economic values and instead urged cooperstive a;r‘rlnn and
1ndnatr1c1 sction to boost domes+ic produetlvlty (Tannenbaum, 1964). BRural
~“school 'nionlonc' becams the tool tor organizing villages in the countrytldo
-- addressing problems of illiteracy, primitive farming techniques, and poor
heelth car: in s comprehensive tu'tgion. The rural teecher was part ‘
lnstructor, pact ;onmunity leader (Sanchez, 1936). Many rural schools

.14 |
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operated%polloqtivo farms (attached to ejidos), ran small industries such as
rurnltuce-maklag. ralsed chickens, and qpqrateg cooperative banks for their
village (Callcott, 19;15; 'The rural school movement was in part & |
maniges;atlon:gt the gpvernnent‘a desire to encourage a ;ational éonsq;ousness
. which emphasized & nstional Mexican identity, independent of foreign business
yot aiso tasiniliﬁiu; vacious regions and Indlan groups into a.cohealva soclial
tranaumrk (Vasconcelos, 1923; nanos. 1941). The soculkr state comnmnlcuted
':honos of cooperation, sollidarity, and national selt-rel(@nce throu;h the
rural schools (Bbangh._lszl; Note 6).
Despite thase gains in bullding school imstitutions, quality was
ﬁiiod. In 1927, for 1ns£ance. 43 gtudenta.weré enrolled for every one /
tescher. llnoéy peccent of ull'rural schools ponsisted of one large rgon.

containing only tables and chairs with very few instructional materials. In

first grade enrollment (Stanley, 1948). As late as 1950, 60 percent of all

children enrolled attended the first grade (Myers, 1965). In 1920, the state
of Sonora -- even.though the edncat}on appropriation was 15 times higher thaq
the level prior to the revolution -- was lﬁoﬁdin only six pesos per capita on

public education (tbout two days' wage‘ of a (ailroad uorksr. Bell, 1922).

| Trained teschers were 1n very ahort supply, particularly given the rapid rate
of school expansion. Wage rates did not indicate, however, a shortage of
people willing tc'join the movement. Rural teachers entered the federal
sciool system earming two pesos a day, comparable'to'worksrﬁ in manufacturing
(Hassermsn. 1984) . s, |

The federal government addressed 1aanes ot quality by combining

centralization of standards with encouragement of local commitment. Villages
were asked to déLate land and lehor to build and support the rural as}ools.

Centrally, the nationsl administration standardized curriculum, enforced

this same year, enrollment in the third grade u;a just 10 percent the level of




nntionnl.oxnninnt;onn.-ond expanded (both pre- and in-service) toochor

. tnnlning (Sononez. 1936). While improvements in qunlit! took a long time to
implement, uoxico;s_oxpnnsion'of ocnool.in%ootnnnt had tangible effects. Feor
exsmple, the nntlon‘o }itorocy ate increased from 23 percent im 1910, to 42
percent in 1940 (Hiliio. 197¢). Further, the correlation between todornl per,
capita expendituces on prima chools (1927) and the literacy rate | (1920)

e e — -

among the atates was lnvorooly related (r = -.79, p .001). This roprooonto s ST
deternined effort by tho/todornl govocnnont to focus school Investments on
those ereas where litorncy was low. By 1940 the correlation between this 1927

school invootnont messure and the literacy rate is strongly poait!vo (r=.43,

S £ Ll Rt S N P A

p .02), indicating that illiterscy was turned around in at lonst oovernl TEeaeoe

states where federal lavestments wefe concentrated.

TINs drief niotoricnl outline of Mexico's educationsl lnvestments and )
the resulting varieble quality of aohoola (our” antecedent foctorn of intoroat) |

should be nntcnod sgainst a brief okotch of economic development pntterns (the

dopondont.vorinblos) over the 1880-1945 period. These two niatorical maps .

1

will help to illuminate onr‘oapiricnl models aud aid in the interpretation of

o\

our findings.
glgtog;;g; Sketch: Economic Development ggttogga Hotico maintained
s colonial economic structyre into the early 1900's, based on/tho export of
minerals, tobacco and tropieal trnito. and livestock. As oorﬁy ss 1810,
rising domestic demand had nlno opnrrod modest production xn/nnnutocturing.
particularly within s modest textile jndustry. I\‘thpt yoag Now Spain's .
output was ,teibuted scross mining (1S percent of total 7n1uo).
manufacturing (29 percent) and sgriculture (56 percent; uoior.& Sherman, [
1979). 1In 1884, (US)$37 million in gold and silver uorefoxportod. comprising }

75 percent of all-exports (Hamilton, 1884). |

ot
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¢ tcowth over the 1920-1940 post-revolutionary ers (Derossi, 1971).

¢ ,

This ecua&pic structure was reinforced between 1877-1910 under »

Porfirio Disz' administration. Diaz encouraged foreign investment and
encouraged growth in domestic nanur;cturins. During this periad foreign trade
increased four-fold. By 1916, (US)$647 million in capitel was invested in the
min{gg,iggnitry. 95 peccent from the U.3., Britain, and France. By 1899, 118

) c&gtoQ tcctoéiga operated, centered primarily in the Federal District, Puebls,

und Jalisco. Mexico's srosu national product increased at an annual rate of

- -a*z\ggrcent dur}n; the 1876-1910 period, compared to & 1.6 annual rate of

7’

© Agricultural exporta ;reu by 47 percent 1n the last decade of - the
19th century (Note 7) d‘!tat the cg;rogate value of Mexico's agricultural
production’ (1882) was low rolat&vo ;i internationsl standards, only equalling
ﬁho value of ost producg}on in the U.S. Diaz did little to urge greater rura&
productivity, alrcad§ constrajned by s feudal agrarian order dominated by
haciendas and ranchos. Ia 1910, 97 percent of rural family heads owned no
land at all. HMexico's 840 hacendsdos controlled most cultivated-land and
relied on inexpensive farmworkers rather ‘than investing in more prédnctivo
technotg§y (Hagar, 1916; Calcot%, 1931; Glade & And;raon. 1963; Cockeroft,
1968). ' ' |

Nexico's shift toward rursl development and nationalizZation of heavy
industry were clearly felt following 1917. Tables 2a and 2b report the
structure of Mexico's gross domestic product and economic growth rates before
and after the 1910-1917 period of reform. Diaconragononi of foreign
investment and eventual state control of rail and petroleum companies greatly
reduced available capital {(Mosk, 1930; éeygolda. 1970a). Federsl policy was,
however, efficacious in boostinalasrlculﬁggcl productivity. The inhnal growth

rate moved from 3.6 percent in the 1900-1910 period to 4.3 percent between

1925-1940 (Table 2b).
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The rcgional'geography of Mexico's J;onduic development iafa%so an
lmpoétant point of background. Historically, centers of g;oduction were
located in rural areas atound mines and hacjendas, while the nation's more
then 50 costal ports grew on & base Jt trade, commerce, and goverament
activity. At times, both nggggggg>;unera and mine operators were faced with #_/)
wage competition from the modernizing sectors of more urban economies. '
\\\ §imilarly, the toxt{;c'induatry moved from hiping nos men to ghploying more
' vomen, n the latter third of the 19th century (Vells, 1887; cin.v'oz Orozeo,
\\ 1%?7). In c?dltion. fycronsing.nnchnnizition of factories, price competition .
\ working against small-scale houaohold’induotry. and c:pectdtigns of land
L\>ctorn‘r;curttgtly’lanQand migration from tho.city back to the hinterlands
(i;ynoldn. 1970a). This issue of inter-sector migration is importamt/in
conceptualizing how school. investments might differentially influence ;routh ) !
or decline within different economic sphe}ca. Rﬁrcl-basod textile factories
payed higher wages than working ferms (Nash, 1958). In tuen, ucben . o
asnufecturers snd commercisl firms paid more when having to compete with labor
domand in governn?nt ind trndo,pntoryripoc. As oducitibn presumably expanded
job alternatives, wage competition end costs increased within certain sectors,
just as improving the labor supg}y‘s quality may lowered wage competition in
ot;or sectors. In sum, economic growth effects of school 1nvostnnnt'nay vary
depen§in; on the -economic sector (Hage, 1980).

Several

varicbles ralated to school quality and economic development were coded for

Mexico's 31 states (or territories) and the Federal District (30 jurisdictions

prior to 1910). This study oxun;not how variation in school investment “ )

patterns among these units helps to explain 1ngronnnts of groyth or decline

within ecomomic sectors between 1880 and 1945. To illustrate covaristion S
between school Quality and economic development, Table 3 contrasts those

' 18 ‘-
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'statos'wl}h the h};holt lovolg éf school investment versus those states which
vere the least committed to educational imstitutions. ~
' First, Jc report on state veriation regarding several indicators of
. investment an quality. For 1nst§nce. the high ihveatﬁant states spent S1
centavos por apita on bcbools in 1888; the states with low 1nvestments ©

expended only 16 ggg&g_gg tunnally. nlgh investment states possessed a 29
peceent literacy ‘rate, versus only 6 percent ‘in low iuvestnout jnrisdictions.
Table 3 also illustrates the cemplexity of school quality mﬁhsures. The .
aumber of students enrolled per teacher was considerably highec in high '

investnant states, connh‘ﬁ to expoctationo. Higher onrollmont r&Qos per

capita did not nocosstrily nonn\thct lnstitutional resources could\keep pace

-
L ]

with demand. : - ‘
Table 3 then roporta'how the economies differed for thbose high and
'low investment otitas 12, years later in 1900. We do not infer causality based

on thoae'sinpld tabulations; grohp differences are intorosting¢ however. Low

hggvestmnt atatou were more rural, had lower mine and cigarette 9roduction.

yet comparable agricnltqgal and toxtil?ﬁoutpnt gclativo to high investnnnt
states. uanutactu:lgg related to tobacco was senprally'ugban«hased. while
textile factories were distributed in both urban and ru?cl aceas (Note 8).
Stalo wealth linked to school investment levels also appears to have stemmed
both from rural sgricultural -producticn and nrb;n-contorod 1ﬁdustr:. ©

’ Study Desizn: The Data Several federal agencies published
statistics on schools and econonic act?&ity in each of the two periqﬁs we are
studying: 1aao-1910 and 1920-1945. The data come from tedtral surveys and
budget documents related to school support, tax reports on agricultural
act. .y and vnriono industries, and commerce toporta. In deition the v
deconniai census, begun ln the 1890 s, provides flsures on occupations, school

attainment,  and literacy (see Noto 2 for a Lomplote list of the dats
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sources). Very few of the indicators nocqaéary for conventional time-series
analyses were published annually. Instead we have employed both modified
production-function snd panel-analysis ﬁodels which n;illze‘datp falling into
four panels: the 1880's (Time 1), 1900-1910 (Time 2), 1923-1928 (Time 3), and
19%0-1945 (Time 4). Our models examine }he influence of school imvestment and s
quality in tinnzl and Time 3 on economic output measures in Time 2 and 4, :

respectively. : . N g :

Nodels The production-function nogol coastcucted for both the
pre-1910 and the post-1920. periods adapts theOCobb-Douglas approach. ?or
example, the influence of school investment and quality “indicators on economic
ocutput are a:tninod after controlling on production lnputa' capital’ 1nvestnont
(Cap), the labor participation rate (Lab), and amount of land (Land) under

cultivation. For Qxanplo:

(output” t ) = 8/t-2 S |

& * (Capp.g)® * (Labt-2)°*'(;::;t-2)¢* (Lity_2)®* (S1/8Q¢.q)f

Where s = a particular ocodonié'sectoc and t = time (t-1 ia‘!inn 1).
Production inputs ace assumed to hold a simultsneous influence on oq&ynt.
Literacy (Lit)Ais L} candidtQQ variable for entry, and school investmeat (SI)
and achoql\quality (SQ) noasugel. lagged trcn»tinn 1, are alloued to enter the
equation (using a p .10 level of statistica)l significance). Givon tho linited
number of cases (30 over Time 1-Time 2, and 32 ceses over Time 3:rima 4), Do
more than three t'\dol quality measures were allowed to enter any regression

equation. The Cobb-Douglas medel assunns 1ntoraction between all independent

_varisbles. Logged values for variables on both aides /o: each equation are

reported, sllowing use of least-squares regression wh(lo retaining the modsl's

multiplicative character (Walters, 1970; Barnhouse-Walters & Rubinson, 1983).

> : -
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Note that we are observing the level of variables at two points in
time (for both the 1880-1900 end the. 1925-1945 eras) and studying variation
~ among Mexico's states. Capital investment, land, labor, and literacy are .
ussunodéto have an impuct output in the same year; school in&bstment'aad
quality measures are laggiﬁ'by 12 to 20 years, depending on data
a'dilahklity. this builds from the traditional production—tunction approach.
!ot cather thtn using annusl time-series data, obaervationa actosa the Mexican
atatos are utilizod for each panel of data.-

Iho second appvoach enploya conventlonal panel-analysis models uhere
the influence of oqhogl quality in Time 1 (aqd Time 3) on economic output in
Time 2 (and Time 4) li exanined, holding economic gctivity in Time.1l.(and Time
3) constant. This approtchfiaaunob that prior levols of economic output will

' 1argoly determine output 10 or 20 years later, but a portion of the

\ ’ .
uvnexplained vsriauce may be’shaped by school lnvestment patt nsd Rather than '

controlling on cepital, land, and labor in Time 2, the level 9& economic
"activity in Time 1 (for each economic sector) §' controlled on. School
. investments ace then entered to ;xanino the influence on output in Time 2.
For instance: , )
1n(Output ) =
8/t-2 , 4
8 + b*In(BAg e q) + c®ln(Lite)) +‘d?1n(SIISQt-1)

Again, literacy and school lnvestment measures are candidates for entry based
on & minimum significance criterion. This panel-analysis approach allows the
combining of economic indicators within sectors where reliable composite

mpeasures can be constructed, rather than differentiating between capital, ,
land, and labor lnput.__lh. This may help to stabilize models,Pparticularly when

using s moderate number of states or cases. The natural log of output,
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economic activltﬁ (EA), and school investment Weasures are taken to ensure
?

conparablllty with the ptoductlon-tunctlon model. ' . N
Exact measures of some economic variables did not-always exlst for
two time periods; yet in most cases composites could be constructed which
showed atrons‘corrolatlon across the two periods, providing etflcaqlous ‘ .'
control nnasuris. This is an important p;int related to the validity of °
inferring causality from these longitudinal analyses (both prodnctlon‘tunptlon K
and panel analyses). For example, where production inputs and controls do not
show expected association ulth the output measures, any relationship between
fchool investment levels and ;ﬁtput may be simply related to variation in
state wealth. But when the control: and inputs\@te h}gpij,;olat;d to output,
the effects of overall wealth will be largely partfallbd’bﬁt. strengthening
the 11k1ihood that school investment egfoeta werd Indood‘opcratlng'pn levels
of sroath»or decline in econemic output.‘ Hote that the panel-analysis
agpronch has been used to examine longitudinal effects of school growth on
egononic development and the reciprocal relationship (Meyer & Hannan, 1979;
Benavot, 1982; Ful}or. 1983). |
Data Reduction Production-function models assume that different
elements of oéongﬁic activity (capital, ltborz”and output) are coilected ina ,
relladble fashion. P;E;l-analysoa 4180 benefit from the use of identical |
measures at two points when controlling on the prior level of economic
activity. But such pure dats ar‘ not always available within developing
nations, ispocltlly detailed feports on early periods of growth. Composite

measures were at times used as proxies tor'eortaln constructs. For_oxanplo.

the value of mining and textile manufacturing were rcp;:tod for Nexican states

* in 1900; yet output for other industrial sectors, especially firms located in

urban sreas, wWas not roportod. Bowuvor. the volume of cigarette manufacturing

and federal tax on this industrlal secpor were highly associated measures

Y-
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(Cronbach's alphas=.70). This composite was used as a proxy for output in

ot

touaceo manufacturing. In addifion, various messures of school investment and
Aualit; were reported. Principal components factor analyses were performed to
detegnine patterns of clustering smong vagious indicatora, providing reliable
composites. All indicators were adjusted to represent per capita levels of
activity, oxc&pt for ratios, such as the ;abor force participation rate or

L N
ratio of ‘students per tocchor.

Time ) (1880) and Time g 519001 Measures Economic variables for Iinn
2 first consgstod of the overall rate of participation in the formal labor
market, si}on that'procioo\horklotds were not available by economic sector. A
rate measure rcc used here to n‘t§E§P‘r capita level of activity used for the
other variables. SOeoud. thh amount of land under -cultivation was estimated
-, for each state bacod on agrigultural volume figures (reported by crop) from
1900 and contemporary crop yield data (Secretaria, 1981). jﬁ

A variety of capitel ipvestment 1ndicato;s were available; three
conpooitoc were oonstructed base nponlintoé-ltcn relia ility levels and the
measures’ expected relatlonship with related output variables.
Production-functions were not buil uhan an ontpnt measur could not be
matched with a significantly associ ted measure of capitala\siven that the
examination of school quality otfccé& is useful only to the\extent that other
inputs can be adequately controlled.\ Capital investment in wvas
measured by combiniang figures on’'the number, horsepower, and%tfii: of mining
machines oporatln; within each state (X}phc-.SI). The best meldsure of capital
investment in e_manuf waa\the nggper of tlctorioS\oporatin; per
"capita. A measure of urb‘n-bcsod capita cccunmlation was noed\io exanin; the

contribution of capital to output. This canstruct

4

includes level of capital investment in to acco factories and conﬁentrugion of

landlords (alpha=.92). The composite was nyod as a measure of nrb¥n capittl.

\_
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justityin; the mix of capital from two sectors ( oﬁe 8). No capital

investment measure was avollable tor sgriculturdl productlon. By most //

accounts farm work was highly labor intensive during the 1880-1900 period.
Even large ;ggiendaa reportedly utilized very little machinery, other than. //
‘»  work animals (Wells, 1887: Redfield, 1930).

A direct measure of the value of textile output was available for

Time 2 (1900). Two measures of mining output, one for hacienda and one for

of urban capitel was matched with the indicafor of tobacco mnnujf&turin;
output described sbove. | ] (

: For the panel ;ntxysoa. two ecop c-activlty control variabloo were
svailgble in Time 1 (1880) for each of th: ¢ sectors. In asrlculture. the

‘ value of land convertad to cooporativo fazms was highly related t§

. . agficultural output in Time 2 (1900). Ag fcultursl output in 1878' s | also

\
uces of the value of mlnerm% oxports

- used a8 @ control varisble. Second, mes
and trade in non-metal goods (two 1n&1c tors, alpha=.86) were hlshly%%altted
to both textile production and tobacco-related manufacturing, oftorinz\valld
control variables. |

flnally. several school investment and quality measures were n&rrow.d
down to two conpositca. A conposi of locsl educationsl resoucces uta bullt
from six indicators which rolttod to school expenditures, rctlo of otudent
attendance to enrollment, and tva}lnbllety of newspapers and libraries |
. (alphan.79). This conpoalt‘ baeictili tapped the level of municipal

ity ‘of state and federal support of ~~hools, uhlch

counitnnnt to schools and 1Zb:}tutlons linked to literacy. A second conposlto
was related to the availabi

was independent of the first nnaskro (alphe=.96). A direct mes. ‘e of

expenditures allocated per pupil la 1874 was also used. In addition, state

< -




litofscy retes were used as candidate variables (subject to ,the minimum
* The 1900 literacy figure was used '

: standard for entering cegressions, p .10)
in production-function models, the .1880 estimated rate for the panel-analyses.
/"!

Time 3 j;gg§1'gnd Time &4 (1945) Measures More complete figures or’/

economic activity and schovl investments weré published for the post-1917

period, - For the production-runction equations the overall rate of formal
labor force participation was also used in Time 4 (1940). Direct messures of

land cultivatod with maiz and frijol were. sunnad and used as ah estimate of
Invostnant in lcrigation was used as an lndicator ot capital in the
In nanutacturlns. soparata measures ot total capital

land.

asricultutcl tector.
investmant and the value of factory machinery per capita uere combined 1nto s

A direct measure of total capital 1nvested in mines

~ composite (alpha=.88).
was available for Time 4.
A;rieultural output first was measured from the valuo ot regionally

———

Second, the value ot‘ligestogk produced
.o T

exported maiz and frijol (alphas.99).
and agricultural and commercial tax revenues shared copsiderable connunallty

d were combined into a conpooite measure of agricultural og;put

an
. (‘:;ha-.ae). A direct measure of the value ot minin; Hlt ntllizod.
tput. aggregate

f' ' ﬁanutactnrln; output was ‘measured from tho ‘valus of-
induetrial wages oarnod. aud state tax revenue levels (alpha=.92).
Pinally. for the psnci-antlyses. c conposito economic control for

Iime 3 (1928) for a;rlculturo conaisted of the reported value of rural and all
n mannfacturing, the composite lncluded value-added to -

=
farm (alphas=.88). S
f . ell nanutacturing and capital lnvestnont 1n tobacco factories (alpha=.97).
Fiually. the value og'oxports. level of pnnlciptl taxes, and business tax
j”} revenues were conblnod lnto s conpoclto measure of urhan-baaed economic
F activity (alpha=.86). This rlmo‘s control variable was matched with & Time 4

direct measure of value of axport activity.
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* ioasnros of school investment and.qualit;-were abindlnt for IlmoZS_
: ’ (1925) Princlpal-conponenta tactot ahclﬁmis iadlca;ed soné degres of
‘ 1ndepeudonco between the various messures. School investment gaaeures
analy;ad here fall ;nto the following catogg;ie&; |
1. . “Institution-Building: lclating to overall exéendftnree. numbers of
‘ schools constructod. tad. onrollnnnt rates por eapitu.- : o -_ f. f ;f;‘:;fi
2. Quality | Hithin the Sehool. Includlne nnsuuroa ot thg stndout to 2 s

teacnoc”rstio. puplks pdasa;e rkte on annual oxans. 4ud toacher )

R sslnry lovola. &

. » ol
s ) . . . e

| ‘1.3‘ ' SQctor-Spocitic Ihvostnsnt' uaing aeparato.ncﬁfnces'ot private,

teehnicnl or vocatiuatl. aad. ru:ai school imvestment. Y

. Ein__g;g Resnlus tot tho production-ruuction models -= OoVer ths
1830-i900 period -- aro roportod 1u Table 4a. For the sgcicultural. lector..
the -land variable 1s strongly significant in predlctin&.outpnt. ;Litoracg
(1900) ente:s signiticnntly and holds s pocitive e;toct on output. - nl;hor
levela of *state and, federal aupport ot schoola i% associsted with lover .
agricultural output during thig period. "In mining, capitul invostnant :  i
‘strongly &oioéninod value ot-ontpu;.‘ School investment had no impact.- Hithfﬁ;'

tho manufacturing sector, levels of capitcl.inveetnnnt contcibntod +

\
"substantially to output. For 0extile nnnntacturing. literacy shows'a pegative

' ottoct. In the mofe nrbcn-canterod tobacco industry, oxpendituroa por'slndont

o . . .
. r) {

incressed output. ' . SR , . . - ’
.

*

| Table 4b reports findlnst for the panel modols dnrin; this same nri@?
In each sector, the rlnn 1 controls entered oianifleuntly. ospocially withln o o
the textile -and LODOCCO olcnqnta 'of manufacturing. In sgriculture, i : ; i;}
expenditures per pnpil boosted output over tho 1880-1900 ers. The 1880 .- ?T 53;5:
literacy rate appears to have had a positive lntlncnco on textilo outpnt. yot .~; ,

8 negative effect on-tobceeo manufactucing. On the other.hund. the negative




influence of literacy occurs in the equation after partisling out the positive
. effect of local educational resources. .
Findings for the '1925-1940 period are reporéﬁd in Tebles 5a and Sb.
.'Ihe”btdduction-tudction models show that capital investment signif!cantlyt
affects output in each rosfession. ezxcept for the agrarian comnerc: output
. msasure (where labor participatioh significantly enters). Higher lezels of
school investment and quality appear to poaitivoiy boost output with the
oxeop;ién of the mining sector where private and rural school commitments
lowered mining output. gocvior investment in school:inspectors also seems to
" have depressed agricultural growth in this post-revolution period.

Table 5b illustrates findings for the corraspénding panel-analyses.
At least one of the Time 3 (1925) economic controls enters strongly for each
economic sector. In agriculture, federal school expenditures positively
' boostod output. Sector-specific investments, in both private and technical
achools, uoro no;ativoly related to rural prodnction (note that the private
school variable is ratio of rooi;;nts to yrivctc primacy schools). The |
composite school quality measure--lower student/teacher ratios and higher
attendance rates--increased export and trade sctivity. Here too, enrollment
in technical schools diminished trade activity over this period.

¢

op Fu ) : These tiﬁdln;s suggest that the lewel of

school investment and the cheracter of that investment historically influenced,

Nexico's economic output, at least withih agricultural and @anutacturin;_
sictors. These patterns of influence dlftor somewhat between the two eras and
the effects may Dot always be posftive. For example, the level of school
investment from central state and todorcl'gdvornnonts prior tg the revolution
appesrs to heve been negatively aasocic;od with agricultural growth. This may
have been due to the urben focus of schools during this time. State and

federal funding may :inp1y heve reinforced municipal governments' emphuals oé
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imp ovlﬁ; schools in trading centers. And the local authofd$ies were, after’
'all,\the major backers of schools at this point. After 1917‘achool investment
-~ how focusing on rnifl development -- held a positive influence on -
asricultursl output. 7Two exceptions ace important to note. Investnsnt in
technical schgola and government inspection ;ppacr to be negatively related to
outputl !ot ﬁho number of pcin;ry achoolsipor capitc. teacher aalarj levels,
and total todoral oxyonditurci for education all appear to ezert a positive
1nt1uonco on tgrarian output after eontrolling on states' wealth, capital
investment, and land under cultivation. These tindiu;s appear for both the
production-function snd the ptnel-tnalysit models.
. output is less clear. First, contlictin; positive and negative offects of
literacy were observed prior to lelf‘on~textlle output between the
production-fnnction model (using a direc’ . -1t;1 investment control and the
1900 litotacy rate) and the panel-cnalynis model (where Time 1 economic
activity controls and the 1880 literacy ratp were entered). These’ contfasting
effects may be due to the dittoéoni control.nd.sures or due to ; change in
literacy pstterns between 1380-1900. Further dork is nesded to sort this )
out. One poasibility. hoquer. is that 1neroaoed-11tertci drovo-up vages in
textiles as modern sector jobs rapidly expanded for a- tlodglin; niddle-class
during the ltgo 1%th cantury. Evidence does indicate that dqrins this period

- [ Y -
the proportion of women textile workers rose from about 30 to 50 percemt over

this period, deicttin; changing labor demand patterns and perhaps a shift
toward higher paying occnp;tlogs for men (Chavez Orogzco, 1937; Gonzalez
Mavarro, 1970). After 1917, a;hooi investment ##d quality (especially low
class size and high student performance, Table S5a) appear to have raised
aggregate nnnufaetdrlu; output. 7The cfron;th of this production-function

equation is evidenced by the fact that all theee production inputs affected




'output when entered as "controls" prior to achool investment measures. This T
more coneistedt'otrcct may be due to a hi;her rate of return on education when
Hexlco 8 1ndustrial sector boomed prior to and during Uotld War II (Reynolds,
1&70;). This positive effect may have been an unintended congsequence or rural
school investment interacting with urban migration during thii\perlod of
ccoqonic growth. \

! More thought should be given to the structure of school quality,
a:ticnisél! after 1917 when diverse measures become available. Our approach
.horo hqs bccn to move beyoud‘;lobal measures of school attainment or
'oxpondituros per pupil, used in past econonic growth and school qaality
roaoarch Our initiel 1nvoat,¢ation of the factor structnre of school

luvestnant and quelity yielded a variety of somewhat independent dimensions. f

Future work would reduce available measures into clearer 1ndicators of school
| *

“4nvestmant quantity and’ school qnclity. _
In addition, the patterns discovered here should be exemined in the
| post-1945 period. Rapid growth in Mexico continued into the 1950'8: Some
observers feel that post-revolution investments in education even noro.cfeacly
came to fruition dnrins this time. We also hope to move this analysis towa?d
looking at sch\ll invostnant and economie growth within local econmnies.
'JSchool attainment and oconogic dats exist for Nexican mupicipios from 1900.
‘Anilysis of tﬁoao ¢ats may yield & more fine-grained picture of whether and ¢

the extent to which school investments have helped shape Nexico's economic

growth, , ‘ - °
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'k . ' Table 1
\ School Crowth in Mexico, 1843-1940
® 18431 1875  _ 1888-932 1925-283 1936-40%
‘e 1 .
Humber of primary schools 5,260 8,103 9,039 - 16,692 22,205
Municipal . . (9,751) (4,755) 8,831
) (state)
State/federal ' . (4,284) (3,943) 13,374
- ' (federal)
Private/church (2,017) . (2,998)
8chool expenditures (millions of pesos) 2.8 3.3 45,0 106.3
' _ (1907=11.3)

"Municipal (/ ' (1.0) . (3.6) (2.7)
State/federal (0.4) | (41.4) (103.6)
Private . (1.2) .

Annual School Expenditures per Student (pesos) '
Public ' 5.4 ) 9.6 "M, 3.0
Private 24,0 o
Literacy rate - | Clex-188 33X o2

— . hon.

‘Spurces: 1. Data for 1843 -and 1875 are from Dias Covarrubias (1875), Ortiz (1939).
2. Cuba (1893), Calcott (1931), authors’ analysis, Note 2.
3. Vaughan (1982), Stanley (1948), &nd Note 2.
4. Stanley A1948), Note 2. All literacy data from (1970).

Note. All expenditure data are in current dollars. Between 1877-1900, the
peso’'s value declined by 86 percent against the U.S. dollar (Sollano Remos,
1961). From 1900 to 1920, absolute inflation in Mextco (not pegged to the
U.8. dollar) rose by 21.6 percent, .Between 1920-1940 the peso's value
actually gained 2.5 percent (Wilkie, 1970).

*
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Table 2

Mexico's Economic Structure:

Size of Grooo Domestic Product (GDP) Comppnents & Labor Market Sectors, 1900-1940

1900 1930 1940
, GDP Employment - GDP Employment GDP Ewmployment
. \ . tae L
_ Agrigulture 1 - 29.9 65.9 23.7 . 70.2 23,0 65.4
Crop production (14.3) (13.1) (12.6) ..
Livestock (15.6) (10.6) . (10.4)
‘Manufacturing . 13.2 14.4 16.7 13.4 18.0 10.9
‘Miniug : 6.4 2.2 9.8 1.0 5.6 1.8
Tranoporta$uon 3.1 : 2.8 5.3
Other 47.4 17.4 ' 47.0 15.4 \481.’. 21.9

1. Wilkie (1970) reports an overall decline in the agricultural employment sector from 68.3
percent to 63.4 percent between 1910-1940. Yet the size of rural labor force participation as a’
\ proportion of all active workers grew from 61.9 percent to 71.4 percent between 1900-1930, then

dropped closer tr Wilkie‘s reported level by 1940 (Reynolds, 1970a).

Table 2b

Annual Growth Rates of Mexico's, Economic Sectors, 1900-1940

1900-10 1910-25 '1925~40 .
Gross domestic product 3.3% 2.5% 1..6%
‘Population 1.1 0.1 1.6
Real per capit& GhP 2,2 2.‘ 0.0
Agricultural production 1.0 0.1 2.7
Manufacturing 3.6 . 1.7 4.3
Mining & petroleum 7.2 5.6 -1.9 .
Total exports o 4.5 3.9 -1.4
Total imports 1.3 3.1 -3.5

Bourcea: Reynolds (1970a, 1970b)
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' "Table 3

Contrasts Between Mexican States with High verqhe Low School Investment Levels (1)

LY
A ]

-

States with High
8chool Investment

States with Low
School Investment

(Means) __(Means)
Education Features, 1880-88 N »
8chool expenditures for instruction per capita .51 peso «16 peso
e e e 1) S Y S
Proportion all residents enrolled in ochool 5.6% 3.32
Number residents per municipal 1,420 1,969
supported school y /
Number residents per state and federal . 24,482 18,204
supported school _
Number students enrolled per teacher 113 47
Proportion students presented year-end exams 442 66X
Number reoidenzo per published newspaper 29,906 96,441
Rconomic Features, 1900-10
Percent population living in towms 2,5002 - 57% 792
Value of agricultural output per capita 10.3 pesos 9.8 pesos
Value of mining output per capita 9.3 pesos 4.0 pesos.
~~ Value of textile production per capita 3.0 pesos - 4.3 pesos
Volume of cigarette production per capita 51 cigs. 12 cigs.
State government revenues per capita 1.7 pesos 1.2 pesos

Oaxaca,” Michoacan, Tlaxcala, Queretero, and Durango. .

2. Reported for 1910 by Wilkie (1970).

Sources: Authors’ analyoi-,\Q:Fe 2.

o
Snag

. T
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1. High schoojt-Tnvestment states include, thé Federal District, Veracruz, Somora, Chihuahua,
-Jalisco, Nuevdo Leon, and Motelos. Low school investment states include, Guerrero, Chiapas,
Selection of states based on reports by
Wilson, (1941), Vaughan (1982), and our own data analysis.




Table 4a
Influence of School Invesfhents on Economic Output, 1876~l900
Production Punction Models (1)

School Investments (1880)

Econonic Output Labor Cultivated Local State/Fed Expenditures Literacy R-Square
1900 Cagjtal Participation Land Estimate Commitment Resources Per Student 1900
Agriculture . == 1.10 954k L =1%o L85 981
. (1.93) (.03) (.27) (.33)
Wining gens 02 ol | | [ ....bo?__"m_m
(.06) (.83) (.01)
Manufacturing :
Textiles 1.89%%%  -,78 .02 _ ¢ -.83% 962
i
Tobacco Kanf. N YAl 15 .02 1, 18%% 55%
/
" ' ‘Table 4b

Influence of School Investments on Economic Growth, 1880-1900 -
Panel Analysis Models (1) '

4

v

School Investments (1880)
Economic Output " Time 1 (1880) - Local State/Fed Expenditures Literacy R-Square
1900 Economic Control(s) ~ Commitment Resources Per Studemt 1880 )

Ejidos Ag Output (1878)

Agriculture ~9.0b* . 54 , 4, L iwis 1
Manufacturing
Non-Metal Trade Metal Exports
Textiles ~19.82%%% ], 10% ' 36.02% 4%
(3.98) (.64) ' (18.38)
Tobacco Manf. = 1.04%k TR W | 28 - 5.324% 561
(.38) (.06) : (.22) (2.21)
Qo l. Unstandardized betas and standdard errors are reported. Each model used logged values. W
33 wwr p (0L *HQL05 % p 10 34 ¥




Table 5a
Influence of School Inastment on Fconomic Output, 1925-1945
! Production Function Models (1) )
. Bconnmie Output (1945) )
: Agriculture Hining Hanufacturing
‘ ' Crop Production Ag Commerce i
Beondmie Factors, 1940-45 /
» ¢
Capital . = D7ek ~.0l JOf1tAn oB7une
o (.03) (.002) (.08)
 Land cultivated ~4eke 02 . 000 -, 0T
‘ (.08) (.04) (.001) (.02)
Labor participation -8 . 9,324 -3 B B, LAnas
(1.61) (4.39) (.19%) : (2.13)
Schanl [nvestment Measures, 1925-28
Ratin achool ionpectnrs  ~17,50%e% )
to primary schools (5.33) - *
Salary expenditures per Q4G
federal school teacher, (.12)
Federal expeaditures per . AT
atudent and per capita (.20)
;:1thﬂrncy rate, 1940 1.61044
(2.41)
.Praportion school-age children =2, 314%
enrolled in private primaries (1.10)
Ratio of rural schools to ;.IZ)*
riral achool-age children .06)
{ .
Prioportion school-age children 1. 6244%
niirol led in fedeoral primaries (5.63)
s;n'l clnns nize/atudent pass rate A 720t
(componite) (.49)
R-8quace 591 612 528 972

et A . & o7 e i & & i e e e e At

1. Dostandardized hetan and atandord ervors reported. All variables reported are for lopged

valuen, &rdp (00 #4 <09 * LT 10
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+  Table ; ' .
‘Influence of School Investments ¢.. Economic Growth, 1925-1945 s .,
Panel :Analysis Models (1)

Economic Output by-8§ctor.(l945)

’ Ag/Crop Production Mining’ Manufacturing Export Activity
: Farm Value Exports/Muni Tax Value Textile Output prortsluuni Tax -
Time 1- (1925) RO 3\ haded _ o Ol %% T =) < O8Fk*
Beonomic Control(s) (.14) - (+005) (43.6) (.01)
Value-Added Manf. Value~Added Manf.
«69%% . o O4%%
.(+32) v .02)

School Investment Heaauréo, 1925-28

Pederal expenditures o J6Wik . : . Cu
(0 12, . . - - "

Residents per private  ,0001¥¥* / ' <
| primary school (.00004) ‘ ' " : :

Enrollment rate in ~-6.69% =2, 60%*K

federal technical (3.40) (.19)

school .

Students enrolled per / 2,86%%

federal primary school ' (.62)

~

Ratio of students fo teachers, ° ! — . 06N H**

all primary schools (.02)
R-Square - s; 13 A U S 85%

1. Unstendardized betas and standard errors reported. All variables reported are for logged
values with one exception. The regression run for agricultural crop out is for raw per capita
values, given the weakness of the Time 1 economic control variable when all values were logged.

oo p £ .01 W p €05 ¥ p .10




Notes v \

1. Barnhouse-Walters & Rubinson's findings are|not conclusive 88 they
point out. Their regression models for the early U.§. industrial period were
st times not stable where the measure of capital took on & negative

coefficient. Unstable or weak sffects for some cepitsl investment indicators '

were apparent for a amall subset of models we tested pertaining to Mexico.
These equations were subsequently dropped.

2. * Following croftho primary sources of data.

. s. Population, octupational, socisl, snd ljteracy dats from
decennial census documents: L. :
Direccién Genersl de Estadistica, México, D.F. L/

(1900-07) Segundo:Censo de Poblacién, 1900 (Vols. 1-21)

(1918) Tercer Censo de Poblacién, 1910 (Vols. 1-30)

(1932) Quinto Censo de Poblacién, 1930 (Vols. 1-32)

(1943) Sexto Censo de Poblacién, 1940 (Vols. 1-30)

Departamento de Estad{stica, México, D.P.: Talleres Grtticoa'do la Nacién
(1925) Cuarto Censo General de Poblacién, 1921 .(Vols. 1-31)

o/

Secretac{s de Programacién y Presupussto (1982) Décimo Censo anorii de
Poblacién y Vivienda, 1980: Resolutados Prelimineres Nivel y por Eatidad
Federativa., Mexico, D.F. ' , .

b. Scpool data:

Direccion Genersl de Estadistica (1896) Estadistica Genecai de la Repdblica
Mexicana, 1884-1896 (Vols, 1-10). MNexico, D.F: '

Gobierno de Mexico (1888). Boletin Semestral de 1a Botadistica. MNéxico, D.F.

Penafiel, A. (1901) Anusrio Esadfstica de la Repdblica Mexicana, 1900.
Mexico, D.F.: Oficine Tipogrifico de 1a Secretar{a de Fomento.

Secretaria de Instruccién Publica y Bellas Artes (1909) Boletin de Instruccién
Publica. Mexico, D.F.: Tipografis Economica.

Secrctar£§ de Instruccion Publics y Bellas ﬁ}tos (1911) Boletin de Instruccion
Publica. México, D.F.: Impcants de Stephen ¥ Torres. '

Secretaria de Bducacién Pdblica (1926) Boletin de Imstruccién Pdblica. MNexico

* D.F.

Secretaria de Educacidn Pﬁblies-(1927)'lot1cia Bstadistica Sobre la Educacién
Publica de Mexico, 1925, Mexlico, D.F.: Talleres Graficos de la Nacloa.

%écroturic de Bducacién Pdblica (1929) Noticia Ested{stica Sobre la Bducacién
Pudblice de México, 1927. Nexico, D.P.: Talleres Grdficos de la Nacién.
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c. Economic dats:

Busto, E. (1880) Estadistica de .la Repiblica Mexicana. México, D.F.:
Imprenta de Ignacio Compliado.

Penaflel, A. (1888-89) Estadistica de la Repiblics Mexicans,Nos. 1 & 2.
México, D.F.: Oficina Tipogréfico de la Secretaria de Fomguto.

) ] N
Pensfiel, A. (1912) Anusrio Estad{stico de 1 Repfblita Mexicens, 1907.
México, ‘D.F.: Oficina Tipogridfico de 1l SQc:aigyfi de Fomento.

Secretaris de Bstado y del Despacho de ﬂaef;nda. Crédito Pdblico y Comercio
(1913) Anusrio de Estadistica Fiscal. MNéxico, D.F.: Tipogréfico de le— -
Oficina lmpresors de Zstampillas. '

. : \
Depsrtamento de la Estadistice Nacionsl (1926) Anuario Estadistico: Censo ¥
Demografia, Vids Beondmice'y Vida Social y Moral, Vol. II. MNéxico, D.F.:
Talleres Graficos de la Naclon.

Depnrtannnto'do 1s Estsdistica Ngcional (1930) Anuario Estadistico: Comercid
y Navegacién. Mexico, D.F.: Talleres Graficos de 1la Nacién.

Departaninto de 1a Estadistics Necional (1932) Anuario de 1930, No. 16.
Tallgres Grificos de la Secretaris de Agricultura y Fomento.

Secretaria de ls Economis Nacional, Direccién Generasl de EBstadistica (1939)
Anuario Estedistico. Mexico, D.F.: Talleres ?rtticoa de la Nacidn.

Secretarfa de la Economis Nacional, Direccién General de Estad{stica (1943)
Anuario Bstadistico de los Estados Unidos Mexicanos. México, D.F.: Direccién
General de @stadittica.- '

3. A private sassocistion, Lg Companis Lapcasterans opersted schools
e=cording to Lancasterian ideals advocated in Europe. The emphasis on strict
order and rote imstruction blended well with teechihg the chutch catechisa.
These schools were later absorbed by municipal ochool authorites, and provided
s transition between reldgious and seculsr institutlions in both content snd
method. At the end of the 19th century Lancasterian schools were outlawed as
remnants of s non-modern, constraining social order of the past (Barranco,
1915). .

4. The struggle within schools to appesr modern st times took rather
awkward tucns. One school textbook, urged on municipal schools by the federal
government, included instruction in how to celebrate the U.S. bholiday of
Thanksgiving (Secretaris, 1905). '

S. Rising school appropriations reflected a substantial shift in federal
social policies. Between 1920-1927 the annual bldget for national defense
declined by 40 percent, 124 to 76 million pesos (Calcott, 1931). Between
1920-1945, federal budget appropriations increased from 25.7 to 105.6 (19S50
constant) pesos per cepits (Wilkie, 1970).

Increasing federsl support of Nexican schools has continued. The

federal ‘share currently stands st 70 percent of all funding. State
governments provide 22 percent of all funding, and private sources (e.g.,
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industrial and agricultural company 8chools) cover the remaining eight pedcent
(Neumann & Cunningham, 1982).

6. Recurrent efforts by Latin American governments (state and federal)
to encourage cooperative action and attitudes are explored by Van Young (1984)
in the Guadalajera rosipq,ggd Bak (1983) in Brazil.

7. +4 the early 1880's Mexico's annusl sgricultural production was
comprised of the following major crops: paiz (US$112 million), wheat ($17
million), sugar ($9 million), frijol or besns ($8 million), cotton ($7
million), coffee ($2.6 million), tobaceo ($2.0 million).

8. ~  This composite measure of tobaceco mapufacturing and concentration of
landlords is s valid indicator of urban-centered capital accumulation in

1900. The correlation between this composite and the proportion of residents
living in towns of 2,500 or less equals -.67 (p .001). However, by 1940 the
correlstion between manufacturing output and this rursl measure equals, -.33

(p .06).

This work was largely supported by the World Bank. We especlally
want to thank Steve Heynemen who has provided morsl and financial support.
Early comments by staff at the Bank aided our anslysis. Conversation and ¢
correspondence with Susan Hollowsy, William Johnson, Aaron Benavot, Pamels
Barohouse-Walters, John Meyer, and Jerald Hage have helped to refine our ideas
and spack new sreas of inquiry. The Institute for the Study of Exceptional
Children and Youth, University of Maryland, and the Education Department of
the Baltimore County campus at Maryland assisted with computing and clerical
support. Initial findings were reported at the American Educational Research
Association, Mew Orleans 1984. , . :
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