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School Characteristicsand Transitionsin Childbearing Behavior

Abstract

This paper investigates the complex relationshtgvéen the spread of mass education
and transitions in childbearing behavior by modglime effect of school characteristics on
childbearing behavior (specifically, contraceptisse). Using data from rural Nepal, | create
geographically weighted measures of school chaiattts—such as teacher and peer
characteristics, curriculum, and financial costsatitapture exposure during childhood and
investigate the direct relationship between theiseedsions of school characteristics and
childbearing behavior. These analyses provide mésvmation on the broader issue of how
social context influences the adoption of innovatdehaviors by exploring the wide reaching
effects of educational context on individuals. ngs show that: increased exposure to these
aspects of school characteristics throughout tidystrea, but not necessarily at the closest
school, is related to higher rates of contracepis® and that school characteristics early in the

life course can have long-term consequences favidwhl behavior.



School Characteristicsand Transitionsin Childbearing Behavior

Sociological research on education spans a diwatsef substantive foci including its
effects on employment, demographic behaviors, deds or attitudes (Becker 1991; Coleman
1990; Thornton and Lin 1994). This study aims twéase our understanding of the relationship
between the spread of mass education and demogramdmge. To do so, | combine two
separate, but equally substantial literatures:dhate effects of school characteristics on
students’ academic outcomes (Card and Krueger 19&meman and Loxley 1983; Lloyd et al.
2003) and that on the effects of educational attaimt on family related behaviors (e.g.
childbearing, fertility limitation, contraceptivese) (Blossfeld and Huinink 1991; Caldwell 1980;
Lloyd, Kaufman, and Hewett 2000). Using this fouthola, this study examines the links
between changing dimensions of school charactesiatid fundamental transitions in
childbearing behaviors, illuminating the breadthedticational influences on social change and
the extent of educational effects on family and dgraphic outcomes.

This paper adds to the research literatures omlsdtange, education, and childbearing
behavior in three ways. First, it presents a cdgathesis of multiple theoretical approaches and
delineates the complex relationship between sctizanacteristics and individuals’ childbearing
behavior. This framework explains how the charasties of all schools in the community—not
necessarily that of the schools individuals atteaderelated to individuals’ behavior. Second,
the paper investigates various dimensions of sctianacteristics (specifically teacher and peer
characteristics and school resources) to understenmd fully the process through which the
presence of a school in a community influencesviddials. Third, by considering the effects on
childbearing behavior and of exposure to schootatttaristics on a broad population of women

rather than only on students, this research previgsv information on the range of the



consequences of variations in school charactegistic

This research focuses on rural Nepal—an appropsgtteng for investigating these
complex relationships for both theoretical and ermogl reasons. Many of the sociological and
social demographic theories regarding the effecthanging social context on childbearing
behaviors were designed to describe settings lig@aN—places that only recently experienced a
rapid expansion of educational opportunities araitic changes in demographic behaviors
(Caldwell 1982; Easterlin and Crimmins 1985; Thomand Lin 1994). Additionally, this
setting offers unique longitudinal data documentimgylocal population and school
characteristics which enables empirical tests e$¢hcomplex relationships. This study links
detailed measures of the variation in schools ahdd characteristics over space and time with
individuals’ subsequent childbearing behavior, also measuredtiove. The result is new
empirical detail regarding the consequences ofiplaltimensions of school characteristics for
non-academic behaviors.

THEORETICAL BACKGROUND
SCHOOL SAND CHILDBEARING BEHAVIOR.

The transition from high fertility and no contratiep use to low fertility and the
widespread use of contraception is a fundamenitilisisocial demographic behavior and is the
focus of this study. A long history of researchnfranultiple disciplines has pointed to education
as one catalyst for this transition (Becker 1991€%Peman 1990; Lesthaeghe and Surkyn 19?7?;
Notestein 1953) and has largely demonstrated higespread of mass education is related to the
increased presence of smaller families and incceaesetraceptive use (Axinn and Barber 2001,
Caldwell 1982; Lam and Dureya 1999). Much of titisrature looks at the relationship between

an individual’s (or parent’s) education and hiser own childbearing behaviors. Researchers



with an economics based perspective in this area @osit that education increases the
opportunity costs for having children because omea’s newfound opportunities outside of the
home (Easterlin and Crimmins 1985; Notestein 198Bgrnatively, those with ideational
perspectives emphasize the introduction of newsidsahe means through which education
influences childbearing behavior. These may be @estalues from imported educational
systems (Caldwell 1982; Caldwell et al. 1985), klemlge about contraceptive methods
(Hermalin 1983), knowledge of and desire for congtiom goods (Freedman 1979), or the
decreasing or changing connection to one’s fan@gidwell 1976; Thornton and Lin 1994).

Regardless of the theoretical perspective, empirgsarch generally finds that when
basic education is fairly widespread there is aelise relationship between educational
attainment and fertility and contraceptive use (@ane 1979; Singh and Casterline 1985).
However, this is not the case in all situationghiea extremes, where education is only just
becoming available and where education is quita kit fertility already very low, increased
education is related to increased fertility (Axib®93; Axinn and Barber 2001; Rindfuss,
Morgan, and Offutt 1996).

Like the research stemming from the ideational peetve, research that links to the
literature on neighborhood effects further demates that the spread of mass education
influences individuals through more than simplycteag them the skills or providing the
credentials necessary to succeed in a non-famggdamployment system. These sociologists
have considered education at a more macro-leveirmedtigated the effects of neighbors’ and
other family members’ education or the presence sthool on individuals’ childbearing
behaviors (Axinn and Barber 2001; Axinn and Yak201). They find that having more

educated neighbors and living near a school, bothildhood and later in life, are all related to



lower fertility and more contraceptive use. Furthere, proximity, or exposure, to schools
during childhood has a lasting effect on women'sliachildbearing behaviors independently of
her and her husbands’ own education, their expdsusehools later in life, and their children’s
education (Axinn and Barber 2001).

Previous research has provided information thasginead of mass education, and in
particular proximity to schools, influences indiuals’ family related behaviors. This study asks
a different question—one fundamental to understanthis relationship: what is it about schools
and proximity, or exposure, to them that influenicesviduals’ childbearing behavior? To
address this question | incorporate the literaturaechool quality effects and investigate the
relationship between school characteristics antvighgials’ childbearing behavior. Additionally,
| explicitly examine the spatial component of sdsamnd its relationship to individuals’
childbearing behaviors. In the following sectiorfgdt describe the theoretical linkages between
exposure to schools and individuals’ actions. hthen to a more specific discussion of how
exposure to specific school characteristics maselaed to transitions in childbearing behavior.

Exposureto schools. A key to understanding why proximity to schoalselated to
childbearing behavior is, what | term, exposure&#. Individuals can have exposure to
something—Ilike a school—without ever having dineteraction or engagement with it—that is
without ever having attended the school. While pedpe their daily lives they move around to
different physical spaces and interact with otlédre come from different places or have had
different life experiences. As a result, individuahn have interactions with children and
neighbors who themselves attended school, intewractvith those who work at the schools, and
through increased familiarity with the serviceseoffd via passive contact such as walking by the

building on the way to the market or while takingraals out to grazing lands, or by being



exposed to school recruiting campaigns (Bongaads/datkins 1996; Casterline 2001; Mead
[1934]1967). Through these formal and informal iatéions individuals are exposed to new,
non-family ideas and experiences, and as a rdwiltileas, their perceptions of others’ ideas,
and their behaviors begin to change (Casterlind 2B@ntgomery and Casterline 1996;
Thornton and Lin 1994). Exposure effects may béq@adarly strong in a setting where
communities are small and consist of individuald families who have regular contact with one
another and intimate knowledge of each other'slihat is, where the local channels of social
interactions are high (Bongaarts and Watkins 1896fenbrenner 1970; Smith-Lovin and
McPherson 1993; Valente, Watkins, and Jato 199§¢aBse the effect of exposure to schools
occurs through these multiple, varied interactionpathways, that effect is not limited to
individuals who attended schools themselves—schzaisanfluence the behavior of all
community members, not only students’ behavior (Axand Barber 2001; Kravdal 2002;
McNay, Arokiasamy, and Cassen 2003).

Spatial distribution of schools. By focusing on the effects of exposure to schoals
individual behavior, there are additional issuesdnsider regarding the spatial distribution and
geographic access to schools. Neighborhood foaesedrch has shown us that the spatial
distribution of resources and organizations maft@rauner-Otto, Axinn, and Ghimire 2007;
Downey 2006; Hipp 2007). Also, exposure effect®rporate a spatial component by definition.
So, when focusing on the exposure effects of sehwelmust conceptualize schools in a more
spatially sensitive manner.

Schools are generally associated with a specificgplAs the number of schools
increases and their services expand, the distoibwat their characteristics across physical space

changes. Some evidence points towards the physicsimity of community services as a key



determinant of fertility behavior (Buor 2002, 20@htwisle et al. 1997). However, recent
research demonstrates that limiting analysis ty thrd nearest building may not fully capture the
individual’s true social context (Brauner-Otto €t2007; Downey 2006). For instance, one can
have exposure (as defined above) to multiple sshioch community. Consider a young woman
responsible for taking the livestock to communalzgng lands. She may be accompanied by a
woman from a different neighborhood. If both wonreent to school, it is likely they attended
different ones, which may or may not have beeroties closest to their neighborhood. They
may also pass by other schools throughout theAlagf these activities then expose the women
to a wide array of schools.

From a more methodological perspective, considesituation where two schools are
equidistant from an individual but in opposite difens. How does the researcher decide which
school has the most influence? In these casesdsyasion of the entire mix of schools and
school qualities within a reasonable distance neagnbre appropriate. It is difficult, if not
impossible, to determine the maximum distance athva school may influence an individual.
Previous research does provide some evidencehinafffiects of stationary features of social
context, like schools, have a continuous distrdmutmuch like distance itself, with schools in
closer proximity having greater influence on théiwdual than those farther away (Brauner-
Otto et al. 2007; Downey 2006).

School characteristics. | now turn to a discussion of how exposure to vaiaspects of
school characteristics may influence childbeariagdvior. Schools and education are not
uniform—schools vary in their structural characges and resources. As mass education
spreads, its institutional characteristics arelyike change yielding tremendous variation in

community level educational contexts. Understanavhgch specific school characteristics are



related to childbearing behaviors will provide \athle new information regarding the processes
through which the spread of mass education leadsatmatic social and demographic change.

Based on the above discussions of exposure anaigalueffects there are two broad
pathways through which specific school charactegsnay be related to individuals’
childbearing behavior. First, consider that a poriof exposure effects on childbearing behavior
occur through the interactions individuals havehwathers, such as neighbors or children, who
themselves went to school. In this instance, scbibatacteristics that influence that school
experience—perhaps by increasing attendance, lenigi enrollment, or increasing or
changing the material learned while in school—mayehexposure effects. Even when
discussing exposure effects, the amount and lesfgttudent enrollment may be an important
consideration. When larger proportions of childaea enrolled in school others in the
community have more opportunities to interact witbm, thereby increasing the exposure
effects of schools. When children attend schoohfore years they, and consequently their
families and neighbors (who may not attend schoainselves), are likely to be influenced more
by that experience than children who attend foy @hlort periods. Additionally, exposure over a
longer time period may result in a stronger effacthe students (Zajonc 1968) and subsequently
on those who interact with them. Also, the conadmhildhood—and as a result women’s
childbearing behavior—is likely to be differenteommunities where children attend school
only through second grade and then return to wgrkirthe household, as opposed to
communities where they remain in school throughh pade (the official last year of high
school in Nepal). Finally, longer enrollment, oglher attainment, may result in more non-family
work opportunities. These opportunities themsetaay further change individuals’, and

therefore the parents’ or neighbors, behavior.



The specific material learned in school may al$lu@mce individual behavior. Certain
material, such as reproductive health classes,maag directly influence childbearing behavior.
But other, more academic material may also beemtiial if it exposes students, and those who
they interact with, to new ideas which shape tbain attitudes, desires, expectations, and life
goals. What is learned in school may itself beuiaficed by length of enrollment if certain topics
are only covered in later grades or if certain glleacome more strongly ingrained in students’
after repeated exposure.

In Nepal there are several school characterigti@asrhay be particularly important with
respect to attendance, enroliment, and the matsnadred: teachers’ education and gender, the
specific curriculum taught, supplemental fees, stiudents’ gender. Previous research has linked
teachers’ education to educational attainment anallenent (Card and Krueger 1992;
Heyneman and Loxely 1983). Highly educated teacimerg be better able to convey the
material to their students and to keep studentslledrfor longer (Heyneman and Loxley 1983;
Lloyd, Mensch, and Clark 2000).

In Nepal, student fees may also be important thidhgir effect on the material learned
while in school. Student fees typically provide gidthal educational services such as science
laboratories, libraries, or computer training aokda®ls that do not charge supplemental fees
cannot offer these services. Nepalese typicallyfese®as a signal of school quality; a common
sentiment is that fees benefit students and womenfgen distrustful of free services—doubting
their value or characteristi¢sAdditionally, fees are a tool schools can usehmascommunity
members the value of education. Fees signal thatagidn has worth. Consequently, schools

that require fee payments are likely seen as “Ddttan free schools, and women with more

! Information gathered from focus groups of mottensducted in study area by author during winter&200



exposure to these schools will use contraceptiforéevomen with less expostfe.

Also of particular importance in Nepal when consiig the effects of school
characteristics on childbearing behaviors may belters’ and students’ gender. Life in Nepal is
highly segregated by gender. Nepalese women arades likely to engage in social networks
with other women and girls than with men and baysn and women do not usually have close
relationships outside their immediate families. Aidaally, the typical work structure allows
women to interact frequently with other women, bot necessarily with men. Since these
networks and interactions are the mechanism threxigbh exposure to schools influences
individual behavior, it follows that women are mdikely to be influenced by schools when
more girls are enrolled in school and stay in sthmaer. Female teachers may be better able
enroll girl students, keep them enrolled for longeriods of time, and teach them more
effectively. Girls students, specifically a largeoportion of girl peers, may similarly effect
enrollment and attainment. Single-sex schoolingldess linked to higher educational outcomes
for girls (Jimenez and Lockheed 1989). Importarghgvious research has also found that girls
who attend single-sex schools also hold more dgjeitatitudes about gender roles and more
liberal, or Western, attitudes about women'’s rahesociety (Lee and Lockheed 1990; Mael
1998).

To reiterate—teachers’ education, supplemental teashers’ gender, and students’
gender are all characteristics of schools that leag to more and longer enroliment in schools,

higher attainment, and increased or different legrrespecially for girl students. In turn, these

2 Fees are separate from tuition requirements amabds with tuition requirements may or may not atsguire
extra fees. Tuition revenues are typically usedbfmsic operating costs, not for extra serviceso Alse predicted
effect of fees is opposite from how fees may or matybe related to access to schools. Schoolsdhatre extra
fees are, by definition, not as accessible as dshuathout fees. However, this paper is not focugedndividuals’
ability to attend school, but rather on how theasdt in the community influence individuals outsifethis direct
interaction. Consequently, this paper conceptusliges as a sign of its prestige and resources.



students will then influence others in their commiaa through formal and informal interactions
and it is in this way that exposure to specificasdlcharacteristics may influence the
childbearing behaviors of all community memberg,jast students.

A second broad pathway through which specific sthbaracteristics may be related to
individuals’ childbearing behavior relies on themnoemoved exposure effects such as walking
by the school or seeing and being aware of thedcteachers, and students. As mentioned
above, the spread of mass education can changeeteing of childhood, even for those who
are not directly interacting with the school. Alsloe presence of female teachers in the
community when they are coming and going to worly méuence other women in the
community. Their presence may reveal the possitmlitworking outside the home, or make this
possibility seem more obtainable. In both cases,nttay change women'’s family ideals and
desires, for themselves or their own children, Wwhiould also influence their childbearing
behavior.

Other community characteristics. The spread of mass education does not occur in
isolation. Other community organizations, such askats, employment opportunities, health
services, and transportation infrastructure, &edytichanging at the same time as more schools
are built and as their characteristics change. €mqnemntly, it's possible that any observed
relationship between exposure to schools with $ipesharacteristics and childbearing behavior
is merely spurious. However, in this setting, itnere likely that such an observed relationship is
real and not spurious. Schools are the first aseheon-family, community organizations to have
been built throughout this study area in Nepal (dxand Yabiku 2001). Their presence
predates, and may even cause the later establislameémgrowth of markets, health services,

employers, and the like (Caldwell 1992). More ededaommunities may attract other services
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more or be better able to acquire those commuaityices. Despite this pattern it will be
important to account for other community charastess in the analyses.
THE TIMING OF EXPOSURE.

When investigating the relationship between exposnischools and individual behavior
it is important to consider when this exposure es¢klder 1977, 1983). Previous theoretical
and empirical research demonstrates that earlgXferiences and social context influence later
life behaviors (Axinn and Yabiku 2001; Axinn andrBar 2001; Cherlin, Kiernan, and Chase-
Lansdale 1995; Garces, Duncan, and Currie 2002;aMghan and Sandefur 1994). Accordingly,
exposure to schools during childhood should hakg-kerm impacts on childbearing behavior.

Investigating the effects of exposure to schoolattristics early in the life course may
be especially important when investigating a broaaceptualization of exposure that is more
likely to influence attitudes, subjective normsgame’s perceptions of those norms as opposed
to influencing the immediate opportunity structuBg.immediate opportunity structure | refer to
the choices women face at the time of contraceptses such as those between working and
having more children, that also play a role inttlggicision making. More contemporary
measures of school characteristics may directlyémice these factors. For instance, if the
proportion of female students is relatively highemhyour own daughter approaches school age
you may determine that she will not be able to lwatp childcare or other household tasks and,
as a result, you decide to use contraception ti further childbearing. However, if girls’
enrollment in school was prevalent when you wengngp that early exposure may influence and
start to form the aspects of your personality, yaneferences or attitudes, that shape your
ultimate childbearing goals and behaviors (Becla€61 Yabiku, Axinn, and Thornton 1999).

Although the former situation certainly is importaih has been documented elsewhere (Axinn
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and Barber 2001) and it is the latter situatiort th#he focus of this paper.
DATA AND METHODS

To empirically test my predictions | use data frhra Chitwan Valley Family Study
(CVFS) conducted in rural Nepal. Until the 1950kjt@an Valley was covered with virgin
jungle and thinly inhabited by indigenous ethniowugrs (Guneratne 1994). In the 1950s, the
government began clearing parts of the jungle, emganted malaria eradication efforts, and
instituted a resettlement plan leading to the igration of many different ethnic groups. The
first school opened in 1954. By the late 1970sghdyitwo-thirds of this valley was cultivated
and the first all-weather road was completed, hgkNarayanghat (the main town in one corner
of the study area) to India and eastern Nepaléss.cBubsequently, other major highways were
constructed making Narayanghat the transportatitmnfor the entire country. This led to the
rapid expansion of schools, health services, walger| markets, and the media. (Axinn and
Yabiku 2001; Pohkarel and Shivakoti 1986). As thetsectural and community level changes
were happening, individual childbearing behavioesenalso changing. The Total Fertility Rate
dropped from over 6 in the 1960s to around 4 byniite1990s and contraceptive use has
similarly become more widespread. The study arbausded by jungle on one side, one of the
largest rivers in Nepal on another side, and thpniaghway running from India to Kathmandu
on the third side. Because these changes in thencoity context are contained both temporally
and geographically, and dramatic changes in indad&l childbearing behavior occurred within
the lifetimes of the valley’s current residentsjt@han Valley is a fitting setting for evaluating
the various effects of school characteristics.

In 1996, the CVFES collected information from resitdeof a systematic sample of 171

® Residents would have been able to leave the vailagtend school prior to the building of the ffisshool in the
valley. However, those schools probably had vergkneffects on the behavior of community memberabse
they were so far away.
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neighborhoods in Western Chitwan Valley—every restetween the ages of 15 and 59 in the
sampled neighborhoods and their spouses were ienexd. This survey interview included Life
History Calendars both of which covered a wideyaaftopics such as parental characteristics,
educational experiences, and other family and aomiy experiences. All interviews were
conducted in the most common language in NepalaNep

Following the 1996 individual interviews, the CVB8gan collecting monthly data on
contraceptive use for all the individuals in theested households. Due to budget cuts, only 151
of the original 171 neighborhoods were selectedHsrdata collection. Ninety-five percent of
respondents have been interviewed, yielding 4,6dtviduals aged 13-80 with both 1996
interviews and contraceptive method recdrttsormation for these individuals has been
collected for 108 months.

| analyze data gathered from 1,227 women in the £Who were between the ages of 15
and 44 in 1996, were married at some point in #ta dollection period, and were not sterilized
by the time of the 1996 intervieW. restrict the sample to these younger, non-&tedlwomen
because analysis of childbearing behavior is Heveamt for women beyond childbearing age or
who have been surgically sterilized. | also limhi sample to married women because, in this
setting, premarital sex is extremely rare. As alteslimit my sample to women who marry at

some point prior to the end of the 108-month protipe data collection pericd’

* Households that move out of the study area ackerhand interviewed.

® This sample also excludes women who were missitg oh any of the variables included in these aealy

® Limiting the sample to non-sterilized women raitfes possibility of left censoring. However, wheretluce the
sample to include only women under age 25, for wistarilization rates are extremely low, the subtbten
conclusions drawn from the analyses do not change.

" While the vast majority of research on fertiligshfocused on women only, a small and growing tfdgsearch
conceptualizes childbearing behavior at the colgyel (Thomson 1997, Axinn and Barber 2001). Theieical
evidence from this work demonstrates that both &ndls and wives’ characteristics, including edwrathave
separate, independent effects on the coupleslifigdind contraceptive use. Because wives chailigtitsr maintain
separate and independent effects, | follow the rigjof the literature on the transition from higgdrtility and little
contraceptive use to low fertility and widespreadtcaceptive use and focus on women only.
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The CVFS also collected detailed accounts of nedidod resources such as schools
with health services, and markets. In this rur#tirsg, a neighborhood defines a cluster of
approximately 5 to 15 households—a group of indigid who have face-to-face contact daily.
These neighborhoods are typically located at thetjan of unpaved, rough roads and are
surrounded by farmland. To carry out the necesgaity work such as gathering firewood or
water, tending animals, or farming, individualseoftvalk several kilometers, passing different
neighborhoods, schools, and community servicegyalom way. Schools, shops, and other
resources also tend to be clustered at crossréddg#ionally, activities that occur within the
household, such as helping children get readydboal, take place in the open courtyards in
front of the house in plain view of neighbors ahdse who pass by. This setting, with its close
living and open display of behaviors, makes it ideaexamining exposure effects.

In 1995, the CVFS collected School History Calesd&HC) for all 145 schools ever
operating in the study area from 1945 to 1995, niigas of operating status at the time of data
collection. The SHCs were collected using the Nlieaghood History Calendar (NHC) technique
(Axinn, Barber, and Ghimire 1997)—a data collectiechnique that combines archival,
ethnographic, and structured interview methodsyaelds measures of community level
characteristics not constrained by physical bouedar dependent on the memory of one
individual. These calendars included information@achers’ education, number and gender of
students and teachers, and student fees.

MEASURES

Childbearing behavior: Contraceptive use. To investigate the transition in childbearing

behavior, | focus on individuals’ contraceptive ussgeat contraceptive use as a transition from

not currently using contraceptives to using corgptives and consider eight possible
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contraceptive methods—own sterilization, spouseglzation, Depo-Provera, IUDs, Norplant,
oral contraceptive pills, condoms, or any otherhmdt When contraceptive methods first began
to be widely used, Nepalese, like many other Sésihn populations, generally used long-term
methods such as sterilization, Depo-Provera, IWD$orplant and used these methods to stop
childbearing rather than to space births (Axinn2,9993; Axinn and Yabiku 2001). Analyses
of the monthly contraceptive data reveal that rédgerther, more temporary methods have
become more common. However, the vast majorityahen who use temporary methods such
as pills and condoms eventually go on to use a aeemt method. In fact, 80% of women who
used any type of contraceptive method eventualtpive sterilized or used Depo-Provera,
IUDs, or Norplant. Because contraceptive use igally used to terminate childbearing
discontinuation is low even for more temporary noeh As a result, it is the initiation of
contraceptive use that is a pivotal life eventiis setting and | focus on this initiation (i.eeth
first use of any contraceptive method) as the depetvariable to illustrate the relationship
between social context and the transition in clilting behaviof,’

| create a time-varying, dichotomous variable eqadl the month the respondent first
uses any contraceptive method and O in months. gradle 1 shows the frequencies for this and
all of the individual level variables | use in tipaper. In this sample, 59% of women used
contraceptives between 1997 and 2006. This me&sthien used in event history models
described below.

(Table 1, about here)

8| also estimated models using more restrictivesugss of contraceptive use (women’s own sterilimativomen’s
or husband’s sterilization, any long term methddr{zation, Depo-Provera, IUD, Norplant), and f&monly
methods (women’s own sterilization, Depo-Provetd) | Norplant, pills, foam). In all cases the effeof school
characteristics were stronger than those shown hpresent this broad measure of contraceptiveaase
conservative estimate of the effect of exposurgctwols on childbearing behavior.

® Although sexually transmitted diseases and infestiare becoming more prevalent in Nepal, and qonese to
prevent their transmission is of obvious social antgnce, the research presented here is concelitted w
contraceptive use as it relates to childbearingbiein.
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School characteristics. To investigate the long term effects of individsiaxposure to
schools during childhood the measures of schoalbcheristics | investigate refer to exposure
when the respondent was 13 years'8lflo capture multiple aspects of schools that may
influence individual behavior through the pathwadgscribed above (i.e. increasing enroliment
and attainment, changing the meaning of childhaod, role modeling) ¢reate five measures of
school characteristics: (1) the percent of teacimeeach school in that year who had at least a
college education, (2) the percent of teacheraaheschool in that year who were female, (3) the
percent of students enrolled in each school inybat who are female, (4) a dichotomous
variable equal to 1 if the school had a family pliagy component to its curriculum, and (5) a
dichotomous variable equal to 1 if the school regpistudents to pay fees in order to attend first
grade that year and 0 otherwise. These measured dased on the SHCs described above.

Changesin schools over time. Figure 1 shows how the number of schools and their
characteristics have changed over time in Chitwaars are along the x-axis and number of
schools is along the left-hand y-axis. The linenvite triangles shows the number of schools
open in a given year and clearly shows an increasetime demonstrating the spread of mass
education. The line with the diamonds shows thelbemof schools that required additional fees
for first grade. Although always common, this preetas become increasingly so in recent
years. The line with the circles shows the numbachools with a family planning component
to their curriculum—although they have become noar®@amon over time, they are still quite
rare. The remaining lines show the mean, across sgools, for the other characteristics

mentioned above and refer to the right-hand y-&he. percent of teachers at each school who

19 Methodologically, age 13 is a crucial point beeaitsllows me to include measures of the resparslen
community during childhood (age 12 and youngematrols. The CVFS asked a series of questiongdegpathe
respondent’s neighborhood during childhood diregthre respondent to think of the neighborhood stesl lin
before age 12 when answering. In order to incotediese additional controls, and maintain propeporal
ordering, the key independent variables refer ¢ostthools following this early childhood period.
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are female and who are college educated has gbnlieeain quite low with the mean never rising
over a quarter. Female students are far more conwitbrthe mean of the percent at each school
at almost half in the last year of data. It is \warbting that only two schools were ever
completely single-sex schools—they had only maldestts and it was only for a short time
period. No schools are designed to be single-dexas. The upward slope of most of the lines
on this graph demonstrate that the number of sshaal the prevalence of some dimensions of
school quality, as measured here, have been incgeager time.

(Figure 1, about here)

School characteristics: geographically weighted. To understand more about the spatial
dimension of school effects, given the problemsdiesd above with limiting analyses to only
one school, and with recent research pointingecstmultaneous importance of multiple
community organizations, | create measures thatrpuorate information on all the schools that
ever existed in the study area capturing the wdeial distribution of schools and school
characteristics. For all five measures of schoaratteristics | create geographically weighted

measures which can be represented as:

=t " in (equation 1)

=1

where S

cnt

is the geographically weighted average of schbatacteristics for

characteristic (e.g., proportion of female teachers) and neighbadn in the yeat (the year

the respondent turned 13, is the characteristic offered by schodlin the yeat, andW,, is

the weight for schodland neighborhood. Because previous research and the theoretical

framework employed here predict that aspects abkoontext farther away will have less
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influence than those closer to the individual, fimeW,, as the distance between schioamhd

the center of the neighborhond® Distance was calculated “as the crow flies” usatigude and
longitude coordinates for the neighborhood andstti®ol and is in kilometers. Because
households in neighborhoods are clustered closglther the geographic location of the center
of the neighborhood very closely approximates #eggaphic location for all househoftfsThe
summation over 145 schools is because that ithkriumber of schools that ever existed in
Chitwan®® Importantly, the metric for these geoweighted measis complex and not
necessarily intuitive. Table 2 presents descripgitadistics for these geographically weighted
measures at the individual level for the year #spondent turned 13 years old.

(Table 2, about here)

As Figure 1 demonstrated the number of schoolgaenhlence of these school
characteristics has been changing over time. Homteeg have not been changing at the same
rate in the same substantive way. That is, theseo$characteristics are not highly correlated
with one another or with the number of schools oderble 3 presents the Pearson Correlation
Coefficients for the school measures at the sclevel for 1980 (the middle year women in the
analysis sample would have turn 13). | do not prede correlations for the geoweighted
measures because, as we would expect given thewdien of these variables, they are all

highly correlated with one another—the same geahisiplay a large role in the determining

M pPrevious research in this setting has found tleight to be the most appropriate (Brauner-Ottd.e2G07).

12| do not have geographic coordinates for individwauseholds.

13 To clarify, consider the measure of female teashseran example. In the first step, for each seheighborhood
pair in a year (specifically the year the respomndemed 13 years old) | divide the proportion @di¢hers who were

female (S, ) by the distance between that school and thahbeigiood Y\,,) to create a weighted measure of

female teachers. Next, | sum all of these weigtedsures for one entire neighborhood—that is, Iugdthe
weighted measure of female teachers for each df4beschools that were open that year. Finallyyibe this by
the sum of the distances between that specificibeidiood and all of the open schools and then piylthis final
result by 10 to scale the effect estimates. Iretig | have a neighborhood level variable thatrsetie the
individual’s current neighborhood when she was &8ry old. Note, not all 145 schools were open éneyear;
only schools that were open in that specific yearenncluded in these calculations.
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the value of all of these measures. Looking atrélnemeasures for each school we see far more
differentiation. The most highly correlated chaegistics were the percent of students who are
girls and the percent of teachers with college eegmhich are inversely correlated with a
Pearson coefficient of -0.5. None of the other mezsare correlated above 0.3, and most are
less than .1. Only the correlation between teatkedigcation and having a family planning
curriculum was statistically significant. This mbg because family planning is more likely
taught at higher grades and more educated teaateersore likely to teach those grades. The
degree of correlation does change over time. Rdante, the correlation between female
students and female teachers is positive in 1980dgative in 1995, but the reverse is true for
teachers’ gender and education (but not statitisainificant in either year). Of course, these
correlation coefficients are not perfect measurasthey do offer support that these
characteristics are not very closely tied to on&tlaer and that these measures are in fact
capturing different aspects of schools.

School characteristics: other. Of course, even though the entire educationalatkmor
school context, is the focus of this paper, theattaristics of the closest school may still be
relevant so | include several measures to contrat$ potential influence. In all the models |
include a measure of how long it takes to walk friwe respondent’s neighborhood to the closest
school (measured in minutes by foot) and a couttt@humber of schools open that year. The
first measure is based on information from the N&h@ has been widely used in other published
research (Axinn and Yabiku 2001; Ghimire 2003) #melsecond measure uses information from
the SHC. | also examine the effect of the char&ttes of the closest school. So in each model |
include two measures of school characteristics—eg@phically weighted measure as described

above and a measure for the closest school. Tleeipliige statistics for these measures are also
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contained in Table 2.

Controls. As with all studies of the effect of social corttex individuals, these analyses
face threats to the validity of conclusions abautsal connections between macro-level
characteristics and micro-level outcomes. Of paldicconcern here is that (1) the school
characteristics may be produced through non-rangl@meesses such that the processes
producing contextual change create spurious aggsmwabetween school characteristics and
individual outcomes, and (2) individuals may chotwskve in specific communities so that
selective migration decisions produce spurious@atons between school characteristics and
individual outcomes. Both of these threats candresiclered a problem of missing data (Holland
1986; Rosenbaum 2002). For the first problem, tiesimg data are the process through which
the school characteristics came to be. For thengkdbe missing data are the unobserved
characteristics of individuals that influence btith choice of neighborhood and their individual
behavior.

The data used here provide me with an opportuaigddress these potential threats,
although certainly not to erase them. Becauseehithly detailed and comprehensive nature of
these data | have at my disposal many more meaghaesesearchers typically have. In
particular, | have extensive detail about the nleagghood, individual characteristics and
experiences, and individual’'s migration historieattmay influence school characteristics,
neighborhood choice, and individual’s childbeado®davior. All the control measures refer to
the period from when the respondent was 12 yedrsiobarlier—that is, before the exposure to
schools.

Neighborhood characteristics. The first point above, that the measures of schawds

school characteristics merely capture other neigitma characteristics, is of particular concern
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here because, as | mentioned earlier, schools tchange in isolation. To address this issue |
include multiple measures of the individual's ndigrhood. These measures also control for the
general economic situation of the community, aeroftited correlate of contraceptive use.

When investigating contraceptive use the availghdf health services is of particular
concern because we know that access to contraeapgthods is related to actual contraceptive
use. | include a continuous measure of the disthrt@een the respondent’s neighborhood and
the nearest health services (measured in minutésoby**

| also create a measure of the respondent’s cloldicommunity. Following previous
research, | create four dichotomous variables etgualif the respondent had a school, health
service, employer, market, or bus stop within aartsowvalk of her neighborhood before she was
12 years old and 0 otherwise (Axinn and Yabiku 2@Yauner-Otto et al. 2007). | then summed
these measures to create an index measure of igenwf services available. In separate
models | also tested an index that included thegree of police stations, temples, dairies, co-
ops, and movie halls within 1 hour. The resultseressentially identical to those shown below,
but there was slightly more missing data with targer measure so | only present the results for
the more concise one.

Individual characteristics. Substantial bodies of literature provide evidetinzd
education, work, living experiences, media exposp@eticipation in groups, parental
characteristics, and receipt of health servicem#éillence childbearing behaviors (Axinn and
Yabiku 2001; Barber 2004; Barber et al. 2002; Llagdufman, and Hewett 200®s a result |
include multiple measures of these experiencesharhcteristics.

| create two measures of experiences. One’s owoagidn and experiences with schools

14| also explored a measure of the number of heslthices open when the respondent was 12, butiégsure
was too highly correlated with the number of sckaggen to include both in the model.
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is certainly important—women who went to schoolyear life may be more likely to live near
schools with certain characteristics later on @andse contraception. As a result, | include a
continuous variable for the number of years of stihg a woman obtained before age 13. The
mean number of years was just under 4 ydattser non-family experiences are also important
so | create an index of the number of other noniHfaexperiences the respondent had. For this
measure | create a series of six dichotomous Vasagual to 1 if the respondent had worked
for pay outside the home, lived away from her fgmiisited a health post, seen a movie, or
participated in a club or grotipby age 12 and 0 otherwise. | then sum these dichms
measures to create a single ind®Xhe mean number of non-family experiences womethin
sample had by age 12 was less than 1. Most of thgsziences were quite rare, and in fact, no
one had experienced all six. However, theoretidhly are important and creating an index
allows me to include these experiences in the medbbut creating estimation problems due to
the low frequencies.

Previous research has found that parental chaistatsrare important predictors of
family related behaviors (Axinn and Thornton 199293; Barber 2000, 2001; Thornton and
Camburn 1987). Consequently, | use dichotomous uneaso control for father’'s and mother’s
education (ever went to school), father's employntener had non-family employment before
respondent’s age 12), and whether parents everausedtraceptive. | also include a count
measure of the respondent’s mother’'s number oflidml ever born.

Additionally, because ethnicity in Nepal is compband likely related to an individual's

!> Groups refers to social groups and community bgsedps focusing on issues including women'’s isssiesd
dispersion, and micro-loans.

18| also estimated models with these measures ehéerseparate dichotomous variables and modelsawithdex
of only the most common experiences. Only visitingealth service was positively and significandiated to the
hazard of contraceptive use. Importantly, sinceehare included only as control measures, therdiffenodel
specifications did not change the substantive tesagarding the relationship between attitudesthadhazard of
contraceptive use. Also, because of colinearityragitbhese measures and with the measures of childhoo
community context | elected to include these messas an index and not as separate measures.
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behaviors (Acharya and Bennet 1981, Bista 1972kEriL994; Gurung 1980), | use
dichotomous variables to control for five classtions of ethnicity: high caste Hindu, low caste
Hindu, Newar, hill Tibeto-Burmese, and Terai Tib&oarmese. High-caste Hindu is the
reference group in my analyses.

| also control for birth cohort. | create dichotamsovariables for four birth cohorts: 1981-
1977 (age 15-19 at the 1996 survey), 1976-19722@g24 at the survey), 1971-1967 (age 25—
29 at the survey), and 1966-1952 (age 30-44 auhey). The 1981-77 birth cohort is the
reference group for all the analyses.

Finally, I control for migration. Because the meaasuof school characteristics refer to
the respondent’s current neighborhood when shel®a®ars old, it is imperative to control for
whether the respondent lived in the same neighloatidorring her childhood as she did at the
time of the interview. | create a dichotomous mea®agual to 1 if the respondent ever lived in
the neighborhood before she was 13 years old. Smgeation was common in this sample, |
also took several additional steps to assess tististy of my results to varying assumptions
regarding migration. | tested multiple alternatmgyration controls in these models including
the age at which the respondent first lived indékected neighborhood and whether she moved
into the selected neighborhood before she marmer{age is a major reason Nepalese women
migrate). Neither measure yielded results substalytdifferent from those presented here.
However, even with these controls, migration (¢heathe reason for moving) may still be
creating a spurious observed relationship betwelkoat characteristics and contraceptive use.
Therefore, | also estimate models with only nonsiangs and discuss results from this
alternative specification below in the results sect

ANALYTIC STRATEGY
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The breadth of the CVFS allows me to estimate cerplodels of the relationship
between schools, school characteristics, and amegtae use. | treat contraceptive use as the
transition occurring over time from not using ammytaceptive method to using contraception
and use discrete-time event history techniguestimate the models (Allison 1982, 1984;
Petersen 1986, 1991). Person-months of exposutbarmit of analysis, and | consider women
to be at risk of contraceptive use after they méoryhe first time. For women who marry before
February 1997, | start the hazard in the first rhasftthe prospective data collection. Otherwise,
| start the hazard the month after the respondemties:” *°

Because the individuals in the CVFS are clustengtth, several individuals living in the
same community sharing the same school charaatsrisestimate multilevel models to account
for this data structure (Barber et al. 2000; Masbal. 1983). Techniques for multilevel
modeling are well developed and have been widghjiegbin fertility and school research
(Entwisle, Casterline, and Sayed 1989; Mason &t9fi3; Raudenbush and Bryk 2002). | use the
multilevel hazard analysis proposed in Barber ef28100) and estimate discrete-time hazard
models with random neighborhood level efféétBecause the outcome in question has only one
destination state and is measured as a dichotowaoiable, logistic regression is an appropriate
estimation technique (Allison 1982; Guilkey and urss 1987).

In addition to the control variables described ahydalso include two series of dummy

variables for the time since the start of the hdithat control for the baseline hazard. Because

" Because the first month of the prospective dalleatin includes information regarding women’s traneptive
use between the date of their individual interviesajch occurred sometime between July and Decei®@8, and
February 1997 | include an additional control fdrether the specific person-month was this irregulatentially
long month. This variable equals 1 if the persomthavas this first month and 0 otherwise.

18| also estimated models that included a time vayyiovariate for time since marriage. Including ttwntrol had
no effect on the models and | exclude it here rspmony.

% Due to data limitations | am not able to estinfated-effects models with these data. This is unfoate because
a fixed-effects approach is a relatively consewasitrategy. However, previous studies with dadanfthis study
area use random effects and have found similanatts from models with fixed and random effectsifAxand
Yabiku 2001; Brauner et al. 2007).
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the ability to obtain contraceptive methods is highfluenced by time of year—roads are often
impassable during the rainy season and farmers wargklong hours during harvest and
planting times—I created twelve dummy variabless @r each month of the year. In each
month of exposure one of these variables equatgl Xree remaining eleven equal 0. January is
the excluded variable in the models. Because |eoigtine period of risk is important | also
include nine dummy variables for the specific yéan. every month one variable is equal to 1
and the remaining variables equal O; every 12 nwtfte year variable that equals 1 changes. |
exclude the last year from the analyses.

RESULTS

Table 4 shows the effects of the geographicallygheid average of school
characteristics of the entire study area at agenltBe hazard of contraceptive use. The
coefficients displayed are the multiplicative effeon the odds of contraceptive use. An
exponentiated coefficient greater than 1.00 remtssz positive effect, less than 1.00 a negative
effect, and equal to 1.00 no effect. Because #guiency of events, contraceptive use, in any
one-month interval is quite small, the odds of caceptive use are very similar to the rate, and |
discuss the results in terms of rates.

Looking at columns 1 through 3 we see evidencetdaather and student characteristics
have a long-term influence on individuals’ childbeg behaviors. Women with more exposure
to schools with higher proportions of college edadaand female teachers, and higher
proportions of female students had higher rateofraceptive use than women with less
exposure. These findings provide evidence thaspeeific people connected to the schools, the
teachers and students, are important aspects oblschntext in terms of long-term and

widespread effects on childbearing behaviors.
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(Table 4, about here)

Technically, a one-unit increase in the geograplyieeeighted average of the percent of
teachers who are college educated correspondsawi@percent higher rate of contraceptive use
(Model 1). But what does a 1 percent increase ur geographically weighted average mean?
The answer depends on the specific year and neilgbbd in question. In the 1950s, when
schools were first being built in the study ardataming a 1 percent increase in the geoweighted
average of any one school characteristic was faaby. For instance, the geoweighted average
of the percent of teachers who are college eduaateld have increased by 1 percent simply by
employing one more teacher with a college degreesidering a school that initially had no
college educated teachers, this additional cokslyeated teacher would raise the percent of
teachers in that school with higher degrees fraim I2.5%. At another school, that already
employed college educated teachers the additiom@imore may increase the percent for that
school from a quarter to one-third and the geowemjlaverage by over 40 percent. This large
increase occurs partly because there were so tahees, especially highly educated ones, at so
few schools. Over time, each increase requires wicae investment. For instance by the mid
1980s you would need to add two or three collegeatied teachers to the school with no
college educated teachers to see a similar inciedee geoweighted average. Despite the
variation in how one can achieve a 1 percent irsgré@athe geoweighted school characteristics,
it is fair to say that such an increase requirsslestantial, but certainly realistic, change in the
school context or climate.

| do not find evidence that the specific mater@aight, specifically exposure to lessons
on family planning, is influential (column 4). light of previous research on this setting about

the influence of specific health services on cargpive use this is not surprising. Previous work
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has demonstrated that the availability of contréigepnethods per se is less influential on
women’s contraceptive use than the availabilitpthier health services such as child
vaccinations or prenatal care (Brauner-Otto e2@0.7). It appears that knowledge about and
access to contraception is no longer a barrieotraceptive use in this area. Rather, women’s
decisions to use or not to use contraception ame mfluenced by the other aspects of family
life that continue to change.

In column 5 we see that women who are exposed te sahools that require
supplemental fees to attend first grade have sotislig higher rates of contraceptive use. This
finding is an interesting comparison to the laclsighificant effects regarding curriculum.
Supplemental fees are used to provide additiomaicsss or activities to students, beyond the
normal curriculum. Unfortunately, we do not knowatleach school uses their fees for
specifically—it ranges from from science laboragsrio after-school sports. In light of this
variety it is best to make a more general integire of this result. That is, these supplemental
fees can be a sign of overall quality of the sclsmolvomen exposed to better quality schools
have higher rates of contraceptive use than worrpased to more basic schooling
environments.

In contrast to the findings regarding the geoweaitdhdverage measures, none of the
characteristics of the closest school during clutthwere significantly related to women'’s later
childbearing behavior®. This may seem surprising at first thought, bshivuld not be because
the broad conceptualization and resulting geowemjhteasures of school context more closely
match the theory which is about exposure and expasnesn’t necessarily only occur at your

closest school. Because these exposure effeatendé individuals through a range of social

% |n models without the geoweighted average measheesffect estimates for the closest school wiendas to
those shown here.
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channels physical proximity is less important. Noimportant, remember these measures do
incorporate distance so it is not that proximityismportant, rather that it is not the most
important component of exposure to school charsties in terms of their influence on
contraceptive use. Also, the closest school isieoessarily one that the respondent attended—
many of these women never went to school and, Isecairoliment is not determined through
residential zoning, those who did go may not hamgego the school closest to their
neighborhood. Additionally, consider the outcomeuestion here: later life contraceptive use.
It may very well be the case that characteristidh® closest school influence academic
outcomes. Perhaps most importantly, we should rdmethat the lack of statistical significance
cannot be interpreted as having no influence, tmy | have not shown a significant effect.
Regarding the control measures, none of the measiitbe respondent’s neighborhood
at age 12 were statistically significant. Also, wemis own education and her parents’ education
were not related to her rate of contraceptive Tikese education findings are in fact similar to
those in other studies using these same data,frdsapport that both the spread of mass
education and the transition in childbearing betiavare still in their early stages (Axinn and
Barber 2001; Axinn and Yabiku 2001). There is a ptax interaction between cohort and
education in these data because education has banoreasingly widespread for the younger
cohorts. When | remove the controls for birth calieom the models own and parents’
schooling were positively related to contraceptige. These models also show that women in
older birth cohorts had lower rates of contraceptise than women in the youngest birth
cohorts. Nevertheless, because the main focuseesétanalyses is not own or parents’ schooling,

the models include the full array of contréts.

21| also tested models that used a continuous mea$uespondent’s age in 1996 as control. Models wily age
and with both age and the four birth cohort measah®wn here yield virtually identical results hose shown
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To further explore the relationship between schaadsication, and contraceptive use |
estimated models with interaction terms betweersth®ol characteristics and the women’s own
education. The effects of exposure to schoolsgémveighted measures, were substantially
larger for non-students than for students. Womews education serves to mute the effects of
exposure to the broader school context on childbgdrehaviors, although the exposure effects
still had strong, statistically significant effecis contraceptive use even for students.

Women'’s other non-family experiences are positivelgted to contraceptive use as was
father’s work experience. Women who had more nomdfaexperiences or who had father’s
with work experience had higher rates of contragepise.

Because some women were living in a different neaghood when they were 13 years
old I also estimated models similar to those preskim Table 4 but with only the non-migrants
(women who were living in their sample neighborhedtn they were 13). Effect estimates
from analyses of only non-migrants were similathtose presented here, although the standard
errors were much larger making the estimates atisgtally significant.

DISCUSSION

This paper aims to increase our understandingrafdmental sociological questions
regarding social change, the spread of mass educaind the relationship between education
and fertility. By examining new conceptualizatiaxfsschool context and their relationship to the
transition from high to low fertility this work iofms both our understanding of the processes of
widespread social change and of the specific mesimanthrough which the spread of mass
education influences individuals’ behavior. Modeishe relationship between specific aspects

of school characteristics and actual contraceptseeyield important, new insight into the

here. A dichotomous measure of whether the respuaiidal ever attended school was also not stafigtiedated to
the hazard of contraceptive use.
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specific programmatic mechanisms through whichwvidldials are influenced by their
educational surroundings and provide new infornmasibout the complex relationship between
school context across space and individual behavior

The results in this paper indicate that increasguasure to college-educated teachers,
female teachers and students, and required stéekshare associated with increased
contraceptive use to limit childbearing. Althougiese effects of school characteristics are what
we would expect given previous findings that (s dimensions of school characteristics
increase students’ academic outcomes and (2) hagtaglemic outcomes are associated with
lower fertility and increased contraceptive usg/thave not been previously documented.
Furthermore, this study provides evidence that slctizaracteristics influence all of the women
in the community, not only students, dramaticakpanding what researchers typically consider
the realm of influence for schools to be.

Substantively these findings reveal important patysvfor schools, and potentially other
community organizations, to influence individudtgst, these findings are evidence of the
importance in having women at the forefront. Tiat proportion of female teachers and students
were significant shows that as role models and emlners of the community women are
incredibly influential and can be catalysts foriabchange—like the transition to low fertility—
and adoption of innovative behaviors—like the wtesd use of contraception to limit
childbearing. Research and community work on wosbosinesses and networks demonstrated
this in other settings. The work presented here aolthis knowledge by showing that there are
multiple arenas within a community, not only snialsiness ventures, where women can be the
influential actors.

Second, | find evidence that teacher’s educationhewve significant, lasting impacts on
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individuals’ futures. Highly educated teachers hiwvey been seen as crucial when discussing
education in the United States or other wealthyntoes. However, when we turn our attention
to places where education is still spreading, éimeléncy appears to be to think that a high level
of education may not be as important in a setikeyMNepal. These findings are evidence that
there is something fundamentally different abowtiingspecifically trained, well-educated
teachers in the community and that when we buittisarpport schools we need to be cognizant
of that.

Since the theoretical framework used here reli@siheon inter-personal interactions for
these exposure effects to occur it is encouradiagltfind that the characteristics of teachers and
students are related to women'’s later life confptigce use. Future data collection efforts
designed to capture these interactions more dyrectiecessary to fully understand the
mechanisms through which social context influenode/iduals behaviors.

By investigating the effects of school context Imlia¢hood this paper also touches on
important life course dynamics, revealing that sraildhood context is crucial in shaping lifes’
trajectories and future behaviors. | operationadideool characteristics early in the life course to
capture the long term effects that exposure toashtwas on individuals’ decision-making
frameworks. Consequently, these findings are ewédnat, as life course theory predicts,
exposure to certain school characteristics earliyannfluences the formation and assessment of
attitudes, preferences, and social norms that datde life childbearing and contraceptive use
decisions (Elder 1998). This is in contrast torélationship between current social context and
individual behavior where behavior may be moreaps$ed to a more immediate opportunity
cost analysis.

It may be that some of the long-term effect ocdayrinfluencing later life exposure to
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these same or other aspects of school and comnuontgxt (Caldwell 1986). Early exposure to
specific school characteristics may motivate woiieelive near similar schools later in life or
even to change the schools in their later life camitres. In this situation, the relationships
presented here represent the overall effects @icdaharacteristics early in the life course and
later exposure could be a mechanism through whieletfect occurs. Additional research is
necessary to fully explore this complex relatiopsklowever, it is worth noting that previous
research in this setting has found that childhogmbsure to schools and other aspects of social
context maintain strong effects on later contragepise, even after controlling for later life
exposure and education (Axinn and Barber 2001; Axsind Yabiku 2001).

Perhaps most relevant to a broader sociology acaéiare the findings regarding the
geoweighted measures of school context. Recalkhigajeoweighted measures were statistically
significant but those of the closest school werke Tbis is not surprising given the specific
theoretical model applied here—one which placegiplaltypes of interactions (those with
children, neighbors, teachers, and the buildirgfitat the crux of how school context
influences the individual. These geographicallyghéed measures better capture a physically
wide ranging aspect of social context—the appropievel of operationalization for this
hypothesized relationship. Simply put, the geowtdhmeasures better match the theory than
the measures of the closest school.

The significant relationship between geographicaiyghted measures of the entire
school context has important implications for feteonceptualizations of social context more
broadly. To understand the full range of effectt tthanges in social context have on individual
behavior we need to incorporate individuals’ entioatext into our theories and models. The

analyses presented in this paper document that lel&ing at the effects of dimensions of
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social context it is not enough to examine indialduown experiences or exposure to only the
closest aspect of each dimension. These models Stadwneasures that capture the full range of
school characteristics have strong, statisticadjgifcant effects on contraceptive use, even
when measures of school enrollment or of the ctosgwol failed to have such effects.
Unfortunately, our sociological theories have neXeloped to incorporate how context over
space is related to individual behavior. Severa¢iné studies have shown the importance in
carefully conceptualizing context and have providgdmples, much as this paper does, that this
conceptualization must incorporate specific featurfethe setting and of the social problem
being studied (Brauner-Otto et al. 2007; Downey&®ipp 2007). However, we are still a long
way from having clear guidelines or frameworksHow to theoretically conceptualize and
empirically examine spatial dynamics of multilepebblems. Future theoretical work should

address this weakness to provide guidance for ézapmodels.
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Table 1. Descriptive Statistics

Mean SD Min M ax

Contraceptive use

Used any contraception 0.59 0 1
Controls
Neighborhood characteristics, age 12
Distance to nearest health service (minutes by foot 33.11 0 240
Index of number of non-family organization within 1 3.85 1.44 0 5
hour before age 12
Individual experiences
Years of schooling before age 13 3.86 0 10
Index of non-family experiences before age 13 098 860. O 4
Parental characteristics
Father ever went to school 0.39 0 1
Father ever worked for pay outside the family 0.46 0 1
Mother ever went to school 0.10 0 1
Mother's children ever born 5.82 2.43 1 19
Parents ever used contraceptives 0.37 0 1
Ethnicity
High caste Hindu 0.46 0 1
Low caste Hindu 0.10 0 1
Newar 0.07 0 1
Hill Tibeto-Burmese 0.15 0 1
Terai Tibeto-Burmese 0.21 0 1
Birth cohort (age in 1996)
1981-1977 (ages 15-19) 0.35 0 1
1976-1972 (ages 20-24) 0.25 0 1
1971-1967 (ages 25-29) 0.16 0 1
1966-1952 (ages 30-44) 0.24 0 1
Lived in 1996 neighborhood when aged 13 0.38 0 1

N=1,227 women.
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Table 2. Descriptive Statistics M easur es of School Char acteristics, Individual Level at Age 13

Mean SD Min* M ax

Geoweighted average

Percent of teachers with college degrees 0.37 1.27 1 0.019.75
Percent of teachers who are women 0.30 1.19 0.01 15.87
Percent of students who are girls 1.32 3.82 0.06 47.86
Number of schools with family planning curriculum 00. 0.03 0 0.35

Number of schools with supplemental fees for latigr 0.29 0.08 0.00 0.98
Closest school

Distance to the closest school 10.99 8.75 0 90
Number of schools open 89.98 19.79 37 123
Percent of teachers with college degrees 10.47 17.47 0 100
Percent of teachers who are women 10.81 15.80 0 100
Percent of students who are girls 36.65 16.24 0 81.58
School has family planning curriculum 0.18 0.38 0 1
School has supplemental fees for 1st grade 0.77 0.42 0 1
N=1,227

*When zero has two decimal places minimum valuesat exactly zero, they are numbers slightly latgan zero that
become zero when only two significant digits arevam.
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Table 3. Peason Correlation Coefficientsfor School Variables, School Level for 1980

School hat School ha
Percent of Percent of Percentof family  supplemental
teachers female students  planning fees for 1st

with degrees teachers  female  curriculum grade
Percent of teachers with college 1
degrees
Percent of teachers who are 0.073 1
womer
Percent of students who are girls -0.486 0.280 1
Schpol has family planning 0282 0134 -0.154 1
curriculurr
School has supplemental fees for 0107 0230 0018 0083 1
1st grad
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Table 4. Multilevel Hazard M odel Estimates: School Characteristicsat Age 13 and

Contraceptive Use

1 2 3 4 5
School characteristics-geoweighted average
Percent of teachers with college degree%"O
(2.33)
1.07*
Percent of teachers who are women
(1.68)
Percent of students who are girls 1.03
(2.33)
Number of schools with family planning 8.91
curriculum (1.18)
Number of schools with supplemental 4.28*
fees for 1st grade (2.40)
School controls
School characteristics--closest school
Percent of teachers with college 1.00
degrees (1.43)
1.00
Percent of teachers who are women
(0.26)
Percent of students who are girls 1.00
(1.52)
Number of schools with family 1.18
planning curriculum (1.41)
Number of schools with supplemental 0.96
fees for 1st grade (-0.41)
*k *k *k *k **
Distance to closest school age 13 0.98 0.98 0.98 0.98 0.98
(-2.79) (-2.68) (-2.51) (-2.77) (-2.68)
Number of schools open (not 1.02%*  1.02%** 1.02%* 1.02** 1,02**
geoweighted) (3.90) (3.74) (3.98) (3.79) (3.57)
Controls’
Neighborhood characteristics, age 12
Distance to nearest health service 1.00 1.00 1.00 1.00 1.00
(0.81) (0.64) (0.68) (0.73) (0.72)
Index of non-family organizations 1.02 1.02 1.02 1.02 1.02
within 1 hour before age 12 (0.55) (0.57) (0.49) (0.61) (0.58)
Individual experience
. 0.98 0.98 0.98 0.98 0.98
Years of schooling before age 13 (0.93) (:0.94) (0.95) (-1.06) (-0.95)
Index of non-family experiences befc 1.10* 1.10* 1.10* 1.10* 1.10*
age 13 (1.86) (1.97) (1.98) (1.85) (1.95)
(cont).
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Table 4. Multilevel Hazard M odel Estimates: School Characteristicsat Age 13 and
Contraceptive Use

1 2 3 4 5

Parental characteristics
0.82* 0.82* 0.82* 0.82* 0.82*
(-2.15) (-2.17) (-2.24) (-2.19) (-2.19)
Father ever worked for pay outside the1.14 1.15*% 1.14 1.14*  1.14*
family before respondent age 12 (1.62) (1.72) (1.62) (1.66) (1.67)
0.89 0.88 0.89 0.89 0.89
(-0.88) (-0.91) (-0.87) (-0.90) (-0.88)
0.98 0.98 0.97 0.97 0.98
(-1.47) (-1.50) (-1.59) (-1.51) (-1.50)
0.99 0.99 0.98 1.00 0.99
(-0.12) (-0.11) (-0.21) (-0.02) (-0.09)

Father ever went to school

Mother ever went to school
Mother's children ever born

Parents ever used contraceptives

Ethnicity’

1.03 1.03 104 101  1.03
(0.22) (0.17) (0.24) (0.05) (0.20)
120 120 121 117 120
(1.12) (1.10) (1.15) (0.95) (1.12)
1.32*  1.32* 1.35%+ 1.32%  1.32*
(2.12) (2.10) (2.29) (2.09) (2.12)
0.78* 0.76* 0.77* 0.76* 0.77*
(-1.79) (-1.95) (-1.81) (-1.91) (-1.87)

Low caste Hindu
Newar
Hill Tibeto-Burmese

Terai Tibeto-Burmese

Birth cohort
. 1.84%* 1.81%* 1.84%* 1.80%* 1.79%*

Born 1976-1972 (age 20-24 in 1996) (426) (415) (4.25) (410) (4.02)
1.75** 1.68* 1.77* 1.67** 1.63**
(2.73) (255) (2.75) (2.54) (2.36)
1.03 0.95 1.08 0.98 0.91
(0.10) (-0.20) (0.28) (-0.09) (-0.34)
76 0.76** 0.76* 0.76** 0.77*
2.45) (-2.43) (-2.42) (-2.50) (-2.41)
ICC 0.19 0.19 0.19 0.19 0.19
Person months 66274 66274 66274 66274 66274
®Includes dummies for calendar month and year antiréb month of prospective data collection.

Born 1971-1967 (age 25-29 in 1996)
Born 1966-1952 (age 30-44 in 1996)

Lived in this neighborhood before age 1?_

PReference category is Upper caste Hindu.
“Reference group is born 1981-1977 (age 15-29 it6)L99

* P < .05, one tailed test; ** P < .01, one taitedt; *** P < .001, one tailed test
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