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ABSTRACT

This article discusses the processes by which yastilicture affects students' cognitive performance
Brazilian schools. The article's basic premiséa family influence is not a uni-dimensional coust,
and the study thus uses four dimensions to captugie influence. The effects of these factors odesits'
performance are measured through a school attairematysis model. The data are compatible with a
model in which the parents' involvement acts asdiating factor for the action of cultural resowgce
which in turn depend on economic resources, whaske tonly indirect effects on students' cognitive
performance in primary school.
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Introduction

Active and critical participation of individuals modern society demands knowledge and skills
that not long ago were considered necessary ontphéointellectual elite, especially in developing
countries like Brazil. New sociopolitical advancertgin these countries lead to a new consensug abou
the important role of these nations in promotiregéng opportunities to all their children. Educato
emphasize that education should provide the adiquisif skills necessary to conscious political
participation, cultural appreciation and preseombf local cultures, the dissemination of attitsidé

environmental preservation, respect to diversity pacific conflict management solutions, as well as



have an impact on the general health of the papulaEconomists, on the other hand, will justifg th
universal access to education by arguing that nmelesnomy demands a more educated and qualified
labor force. In any of these views, the schookisnsas the major structure that provides the atiqui®f

the knowledge and skills necessary to fulfill thiedent educational goals.

It is a well known fact, however, that the sucaafsschools as institutions is strongly influenced
by external factors, i.e. academic success is egeddoth with innate characteristics of studemis
mainly with the advantages provided by family backmd and by society in general, before and after
their schooling. These associations were first mteskin empirical studies conducted during the 5950
and 1960s. In the United States the study knowtheSoleman ReportColemanet alii, 1966; Mosteller
e Moynihan, 1972), surveying thousands of Amergtaiients, was a touchstone in the area; in England,
the “Plowden Report” (1967); in France, the Natidnatitute of Demographic Studies — INED, that
belongs to the French government, conducted a langgtudinal study (196-72) to evaluate inequadify
access to schooling (Bressoux, 1994). During tix eiecades many other important studies took place
several countries, presenting similar outcomes (iag, 1990; Fourquin, 1995), i.e. reinforcing ithea
that family background and innate ability have @ager explanatory impact in academic achievement
differences than internal school factors. Theseltesogether suggest that, in order to analyze the
influence of school factors on academic achieventbatstatistical models must take into accountrobn

variables such as some measure of students’ sooimeic status (SES).

As family background is only a control variabletlirese statistical models, including only one
indicator of family background influences on thademic achievement of students is a reasonable
procedure. Usually, indicators of family backgrodadus on the economic status of the family. To
reduce family background to its economic facetiohental to the study of educational and social
policies that could be developed through a parhigtsetween schools and families. The message

underlying the emphasis on the economic factoasgessimistic one, according to which nothing can b
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done towards the academic improvement of studeiti®ui first intervening in their families’ economi

conditions.

In this paper we discuss the processes throughhvdiiferent family factors affect students’
achievement in public schools in Brazil, using datan a representative sample of Brazilian middle
school students. Acknowledging that family backgbis a multi-dimensional concept, we use four
categories to describe it: family cultural resogrdamily economic resources; parents’ participatio

their children’s education; and family structur@iaed by the presence or absence of one of tlemsar

Our specific goal is to identify, using data fromaBilian students and schools, evidence of the
existence of direct and indirect effects of each ofithe family resources above mentioned in stigden
academic achievement. It is important to highligpatt the influence of the economic factor on stiden
achievement occurs mostly through an indirect gath,economic resources allow the acquisition of
cultural resources and parental participation engtudents’ school life. Moreover, the data is catifybe
with the hypothesis that parental involvement @sweial activator of family cultural resources, wini
makes it very useful to the cognitive and acadateielopment of their children. This hypothesis
indicates that the impact of parental involvementteeir children’s schooling could be boosted byosd

policies and programs targeted specifically todeeelopment of “educational” attitudes in the faesl

Data and Methods

The data used to develop our explanatory modelesdrom the National System for Evaluation
of Basic Education in Brazil - SAEB. SAEB was pledrby the Brazilian Federal Government for
monitoring the educational system. As such, it dagsontain all the relevant information to measur
adequately the explanatory constructs of studewtsdemic achievement, that are generally conceifed

as the economic capital, cultural capital and $acigpital from the students’ families. Given these



limitations, we choose to use explanatory categdahiat we named economic resources, cultural
resources and parental involvement that are rediacet of the above mentioned explanatory

constructs.

The SAEB

The SAEB was created to provide subsidies to edugtpolicies at national, state and city
levels, helping to identify the variables assodatéth schooling processes. SAEB relies on a rigero
sample methodology that has been developed sirfe When it started being carried out by the
government. SAEB’s surveys and tests have beeedpmh a bi-annual basis since 1993. They evaluate
students from the last year of each cycle of edmcadn both Fundamental (6-15 year olds) and
Secondary educational levels. The same scoring &aked to measure achievement in both Portuguese
and Math, allowing for the comparison of differgetrs.

The students are tested on Portuguese Languagdathdmatics, and fill out a questionnaire collegtin
information on socio-economic status, habits oflgtand parent’s participation in the educational
process. Teachers, Principals and the person ngelwd administering the questionnaires in eacloaich
also answer questionnaires about institutionalcmiextual characteristics of the schools. All the
information obtained through these questionnase®nfidential and made available only in aggredjate

format at national or state levels. Under no cirstamces are specific schools identifiable in thea.da

The SAEB test specification matrix used was puetiogr mainly by emphasizing the similarities
between the curricular contents of Brazilian eletagnlevel schools and the skills in reading and
mathematics to be measured by the test. To guardmenclusion of items related to all the cogmeiti
processes, SAEB tests are organized in such ahaagifferent students take different tests, buhwi
common items. This precaution and the use of It@spBnse Theory ensure that the students’

proficiencies for the different cycles and gradesan the same scale. Obviously, senior high school

4



students are expected to have higher proficienbes 4th grade ones. The proficiency methodology is
described in Klein and Fontanive (1995). In terrhproficiency measurement, SAEB is a particularly

well-designed tool.

There is an increasing literature on SAEB. To usiderd the sampling aspects used, look up the
survey sample plan in (Andrade, Silva & Bussab,120Branco (2001) puts together a collection of
critical reflection articles on SAEB 1999. The piémg of SAEB 2001 can be found in Locatelli (2002),
and the final report main results, were publishgdNEP. SAEB’s two first cycles are evaluated in
Crespo, Soares & Mello e Souza,(2000). Franco (20pesents suggestions for improvement of the

system.

SAEB data are the best available in Brazil to stilndyquestions posed at the introduction of this
paper. However, there are some caveats. The fisstn@rth mentioning is the high number of missing
data. For instance, around 35% of tlegdade students do not know their parent’s educafibis
limitation, together with the need to obtain theajest number of students possible to analyze the
association between the different variables indiddlhe use of the Item Response Theory as thenbagst
to measure the explanatory constructs of the mé&&€lmodels allow the measurement of the construct
even for students that did not answer all the itagagaerating an efficient and elegant way of trepti
missing data. Another structural limitation of theta is that information about families comes from
students’ answers to the questionnaire. Technigdilgt we have is the students’ view of their family
characteristics, and not the real family variabléserefore, by using this data we adopt the assompt

that, although students’ views may be imprecisey #ire not biased.

For this analysis, we use only data from the sttedieluded on SAEB’s 2001 sample, at tfe 8
grade of thd=undamental Levdimiddle school, 14 year olds on average), andviath test results. The

sample contains 30,354 students nested within 1568@ols from all geographic regions of Brazil. To
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analyze the questions proposed, we built severabuores that capture family characteristics in ciffié
dimensions, students’ individual characteristicd achool contextual aspects. In the next sessiens w
explain the construction of these measures and megieit the theoretical background that justifibe

choice of variables to be included in the measures.

Economic Resources

Family income, or “economic capital” as it is ofterferred to, is the first characteristic that ddcae
taken into account in research about backgrouriden€ées on achievement, especially in countriels wit
high income inequality such as Brazil. As our infiation about family characteristics is obtaine@tigh
students answers to a questionnaire, this infoonasi not directly available in the data. Mostetats
don’t know their family income in any of its usw#gfinitions, leaving us with the resource of using
indirect measures. Fortunately, international elgmee summarized in Buchman and Dalton (2002) and
Willms (1992) shows that scales based on the existef consumer goods at the student’s house govid
good indirect measures of family income that arqadte to educational research, even if they do not
have and immediate monetary translation.

Parental occupation could be another alternativasome of family income, less invasive than asking
about the existence of material items in the sttisidnouse. Occupation can be further codified and
transformed in items such as théernational Socioeconomic Status IndeXSEIl, which gives to each
occupation a defined position within a scale (sea@Z8boom and Treiman 1996). However, to collect and
code occupational information is a complex maftarjt requires the use of open questions in the
guestionnaire. Moreover, recent experiences witue of this indicator by the Programme for
International Student Assessment — PISA have shbatroccupation alone does not provide a good
measure of family income. To analyze PISA’s dateagchers created another indicator based on the

ISEI that included also the consumer goods prestehe student’s house.



In this paper, taking into account the items atdélan SAEB’s questionnaire, the Family background
measure is an index labeled “ECONO”, composed lmgdgdound in the students’ house (number of
bathrooms, cars, radios and TVs, fridges and fregzacuum cleaner, computer), the rate of inhatsita
per room in the students’ house, the existenceo$é maids, and whether or not the student warks. |
reasonable to assume that the student can acauhefexistence of these goods in his own housk, a
therefore the measure is unbiased. The items iadliidSAEB’s questionnaire are commonly used in
Brazilian social research. They are part, for imstg of a socio-economic status index created dy th
National Association of Marketing Research, andod@natedCriterio Brasil de Posicao SocidBrazil's
criterion of social position). Th€riterio Brazil index, however, is not employed in this paperabee
our main interest is to analyze separately theulland the economic dimensions of social status.

In the Appendix, we show the Item Response Theamgehused to build the ECONO index, as well
as other technical details of this construct. limiportant to mention that there is strong evidethes the
items utilized to build the construct belong t@ageht variable, “economic capital”, as all of thdemand

economic resources for their acquisition.

Cultural Resources.

Family spending patterns above the subsistencédaneeflect family values, including cultural
values. When schooling is a priority value in tamily, this value can be detected by the family’'s
spending in cultural goods and resources that gapast learning and create an adequate environatent
home for studying, as well as providing their cteld with more cultural and educational experiences.
The amount of investment in cultural goods made Emily can be attributed to parents’ cultural
capital.

The concept ofultural capitalwas first used by the French sociologist PierrarBigu in his
famous booles Heritiers(Bourdieu and Passeron 1964), and further devdlbgérim in his

subsequent work. In the work of Bourdieu, cultwapital is a complex and abstract concept, withemor
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than one meaning. It is therefore difficult to laprired by questionnaires such as the ones commonly
used in school effects research. Lareau and Wein{{@903) have proposed that the analytical separat
between achievement and cultural capital is thexalt inadequate, because one of the expressions o
cultural capital is the achievement level itself.

Paul DiMaggio attempted to operational@dtural capitalquantitatively as a latent variable
measured through items that capture students’czation in highbrow cultural activities such assival
concerts, visiting museums, exhibits and goindnéotheater. Other researchers such as DeGraaf and
DeGraaf (2000) associated this measure of cultagzital with academic achievement. Although the
guantitative version of cultural capital makes seimguitively, its practical utilization was nowvays
positive. For instance, items similar to the onssduby DiMaggio were introduced in PISA contextual
guestionnaires, but these items did not capturedheept of cultural capital in countries in whitle
participation of youth in highbrow culture is noéquent. In Brazil, specifically, even students tittend
private schools have very low frequency to culteraints. DiMaggio’s items are thus inadequate to
measure cultural resources in Brazilian househslisying that the idea of high and lowbrow culture
vary significantly across different countries.

Given PISA’s negative experience, the developE&AEB decided to include in its 2001
guestionnaire items that reflect intellectual conseof Brazilian families, such as the number ajksoin
the students’ house (besides textbooks), the existef an adequate place for studying, the presaince
magazines, daily newspapers, encyclopedias, dimnary and calculators in the house. The use of
these items does not emphasize participation imbnayv culture but rather the decision to consums
that favor the acquisition of academic knowledgehsas books and computers. To make clear the
specific nature of the concept of cultural resosemployed in this paper, we call it “cultural reszes in
the household”, and use the label “CULTO".

Parental level of education are also included asgfahe cultural resources’ indicator in this

analysis. Details of the construction of the “CULTMariable are specified in the appendix.



Parental Involvement

Coleman (1988) suggests that the transmissionltfralicapital takes place via constant
interactions among parents and children, and arobitdren and other adults, especially in situations
which the main goal is the consumption of cultgabds. The amount of these interactions with adults
that possess cultural capital that is retained blild is called the child’s social capital. Thencept of
social capital has its origins in the sociologyedfication, but has been adapted to may other Lidga w
the sociological literature (e.g. Putnan 1993)rder to avoid confusions with other uses of social

capital, we name our own construct “parental ingadent” and label it “PAIS”.

We measure parental involvement through itemsitititate the amount of time spent by parents
in talking to children about books, movies, TV pags, etc, listening to music with their children,
having family meals together, talking about schisslies, helping them to do homework, and giving
incentives for children’s punctuality and high ashément at school. Although factor analysis indisat
that one factor alone could summarize all thesiatdrs, it is worth mentioning that a second (vesak
factor appears in the analysis distinguishing betwgarental participation in their children’s acade
versus routine activities. Details about the cartsion of the parental involvement factor are shaom

the appendix.

Other Family Characteristics

Beyond families’ cultural and economic resources parental participation, other family
characteristics have also been associated witlestadthievement, although data limitations pretiesat
inclusion of all of them in the present analydi®r instance, previous findings show that famibkess

negatively associated with students’ achievementig§er family cannot provide the same economic,



cultural and social resources to all their childasra smaller family with the same economic baakgulo

However, information about family size is not aghik in the SAEB data base.

Other empirical research such as Lareau (1989 ateti a number of influences that are also
relevant for achievement. Family’s daily routinedicated by behavior rules, organized schedulest, tr
punctuality, cleanliness, etc.], family’s generayghological climate [indicated by parent’s relaship,
educational approach to the child, frequency oépes participation at the child’s activities], atant
presence of stress [indicated by economic problartte family, loss of beloved ones, disease and
addictions] are some of the factors to be constiérkese indicators can only be collected reliably
through parent’s answers to questionnaires onirgess, or through student’s daily reports abouirthe

routine, which are expensive procedures rarely eyagl in large scale surveys like SAEB.

One family characteristic often used in educatiosaskarch was collected by SAEB survey and is
employed here. This variable is an indicator ofifaistructure defined by is whether or not the fnis
mono or bi parental. The absence of one paretieistudents’ life, because of divorce, abandonment,
mothers’ choice (to be a single mother), and saan,affect his/her achievement levels (Garib, {aarc
and Dronkers, 2003). It must be mentioned thahtgative effect of a parent’s absence is attenuated
societies with an efficient network of social piiten, which is not the case of Brazil. In this pape
utilize the variable that captures the presenabeence of one or both parents in the student’sdimid

as an indicator of family composition, labeled “FANA”.

Students’ Characteristics

In this paper we aim to study not only the effddiamily structure on student achievement, but
the interaction between family and school charésttes in the promotion of achievement. The proadss

learning depends not only on family factors, bebadf students’ personal characteristics, that are
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naturally correlated with family characteristicd bave an effect on their own. Though influenced by
family factors, the student is the one participgiimthe learning process, and he is individuadiyessed
by the proficiency scale. Therefore, in order talgre achievement, some students’ personal

characteristics must be taken into account.

Based on prior experiences with the use of SAER (&bares «dlli, 2001), and taking into
account previous research on student achievemdrharavailable questions in SAEB’s questionnaire,
the following variables were included at the studewvel of the analysis: sex, race, an indicafor o

retention and an indicator of student’s attitudeas school.

There is still in Brazil a marked difference in tt@gnitive performance between males and
females. Males perform better in Math, while fersdbre better in Portuguese Language. As for race,
SAEB asks the student to choose between White, Brésian and Native (Branco, Pardo, Amarelo and
Indigena). We collapse this information in two caees: Whites/Asians versus Others, although Soare
and Alves (2003) show that this aggregation istihetbest to study the impact of race on achievement
Students’ attitudes towards school have a defimifmct on achievement. In this paper we captuee thi
attitude through two questionnaire items: if thedsit likes the subject area in which he was etedua
(in this case, Math), and if he does homework =yl Finally, we include in the model a measure of
years of retention, calculated as the differente/den the student’s age and the expected age ifoy lre

the 8" grade. Retention can be considered as a proxydak achievement in previous years.

School Characteristics

Students’ learning, especially math learning, happeainly at school. For that reason, some of
the schools’ characteristics must be included énnttodel in order to control for effects of the gahe

composition of school. Other than pedagogic diffees, contextual variables, created through the
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aggregation of students’ characteristics withinosts, vary widely across schools. For instancepsish

in which the majority of students’ parents have en@sources are generally located in more developed
and well served neighborhoods, and therefore attnace qualified teachers. Based on similar
assumptions we consider the existence of four gtudéindicators at the school level, that are wady
calculating the mean value of the students withéeleol for each one of the variables. These inolisa
are school SES (ECONO_M), school cultural resoufC& TO M), school average parental

participation (PAIS_M) and school average retentgwels (ATRASO_M).

Our emphasis here is on the impact of family orieagment, therefore the school level variables

represent, in this model, only the role of stat@tcontrols, aiming to decrease school differericat

could influence the analysis. As controls, the fethool factors can be reduced to simplify the ymis)

and we opted to transform them through factor aiglyn one single factor representing the “school
socio-cultural homogeneity” with the label “ESCOLAA school with higher levels of socio-cultural
homogeneity have a student body with average ctaaistics that are considered more favorable to the
school climate, attracting better teachers and memeurces. Moreover, the joint influence of thedsht
body in each student, i.e., the so called peecsffean boost the achievement of students in these

schools even further (Hanuschek et alli 2003, SpdreM., 2003).

A summary of the variables is presented on Table 1.
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Table 1: Summary of Variables.

Level Variable description Vle\llgi?ée
Student Sex: 0- Male SEXO
Characteristics 1- Female

Race: 1- Other RACA

0- White or Yellow.

Attitude towards school: whether the student likkzgh or | ATITUDE
not, and whether he does his homework regulartyobr

Retention: number of years that the student isroetiie | ATRASO
others from his cohort.

Students’ proficiency index in Math PROFICT

Family Cultural resources — number of books, newspapers, | CULTURAL
magazines, and other goods. in the house, adepjaat

Characteristics to study, etc.

Parental participation — If the parents do homewuitk PAIS
the student, If the family have meals together, etc

Family structure: 0- Absence of one parent; FAMILIA

1- Presence of bahepts.

Economic resources — Socio Economic Index (number &CONO
rooms, cars, etc. in the students’ house)

School School Socioeconomic Homogeneity (Factor Analysis) ESCOLA
Characteristics School Urbanicity: 0 — rural LOCAL
1 — urban.

To simplify the presentation of results, all theighles in the analysis are standardized. We use
the prefix “Z” in the beginning of each variableitolicate when it has been standardized (e.qg.

Z_ECONO).
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Analysis and Outcomes

Table 2 shows the Pearson Correlation Coefficientérrelations between student and family
variables. Economic resources and cultural ressurage the highest correlation coefficient, reftegt
the fact that both represent the possession ofriabg@ods, either household or cultural itemshaligh
they are very similar, the matrix of correlationadifitems used to build these constructs inditiage
existence of two distinct factors. Thus, in spitéhis strong association, there are clear empirica
indications of the existence of two latent condslie the set of questionnaire items.

Table 2

Pearson’s Correlation Coefficient between the Gongt of the Model

ZECONO| ZCULTURAL| ZPAIS | ZATITUDE | ZATRASO | ZPROFICT
ZECONO 1.00 0.51 0.18 0.01 -0.31 0.25
ZCULTURAL | 0.51 1.00 0.32 0.07 -0.24 0.23
ZPAIS 0.18 0.32 1.00 0.20 -0.19 0.11
ZATITUDE 0.01 0.07 0.20 1.00 -0.10 0.20
ZATRASO -0.31 -0.24 -0.19( -0.10 1.00 -0.31
ZPROFICT 0.25 0.23 0.11 0.20 -0.31 1.00

Source: statistical models calculated by the asthor
School retention is negatively associated witlotdder constructs, which is an expected result as
this variable is a proxy for achievement in prieays. The negative sign shows that students thaddegat

back for more years are also the ones coming feonilies with less economic, cultural and social

resources.

The correlation between all the constructs andestudchievement is small, but they are in the

magnitude usually observed in the literature. Thalkcoefficients indicate that none of the vargbl

14



alone is a good predictor of achievement. Academitevement is a complex process that depends on a

series of variables, many of which are not considén this paper.

The correlation coefficients on Table 2 were calted based on all the students from public
schools included in the SAEB sample from 2001, gilire sampling weights provided. Among these
students, there are some in great poverty. Foetivessuspect that the associations among the ootsstr
included in the table could be counter-intuitivevitver, when we exclude these students (10% of the

total) from the correlation matrix, the results aod significantly changed.

Hierarchical Model

In this paper we discuss the influence of familstdéas on students’ achievement, trying to unveil
some of the mechanisms through which socio-econbatkground can influence learning processes. In
order to capture these influences, the first moflahalysis employed is a regression of Math testes
on family background factors, students’ sex, ratttudes toward school and the school level végiab

representing the socio-cultural homogeneity ofstuelents within the school.

As the students are nested within schools, we iggsarhhical linear regression, a statistical tool
that takes into account the fact that the variatiomss students within the same school is snthber the
variation across students from different schoods,ii considers schools as clusters of studentsaF
description of this model see Lee (2000), Rauddmbus Bryk (2002) and Goldstein (2003). Because of
the large sample size (30,354 students), we useatup of 0.001 as the minimum level of statistical

significance.

The model analyzed here is:
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Level 1 - Student

Y = BO + B1*Z _SEXO) + B2*Z RACA) + B3*Z_CULTO) +B4*Z ATRASO) +

B5*(Z_ATITUDE) + (Z_FAMILIA) + R

Level 2 - school

BO = G0O + GO1*(Z_ESCOLA) + U0

Table 3 displays the results of the model. Thefameits are directly comparable, because all the
variables included in the analysis were previogsiydardized. These coefficients are similar to the
“Beta” coefficient in multiple linear regressiorand indicate the size of the change in the response
variable, in standard deviations, given a changeefstandard deviation in each of the explanatory

variables.
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Table 3

Coefficients and Standard Errors for Multi levelaptr.

Construct Notation Coefficierfftandard T-ratio  Approx. P-value
Error d.f.

Intercept

INTRCPT GO0 -0.075 0.010 -7.44 1690 0.000
ZESCOLA Go1 0.302 0.011 26.56 1690 0.0Q0
ZSEXO B1 -0.161 0.015 -10.82 30346 0.000
ZRACA B2 0.052 0.089 5.20 30346 0.000
ZCULTURAL B3 0.076 0.014 5.31 30346 0.000
ZATRASO B4 -0.184 0.012 -14.57 30346 0.000
ZATITUDE B5 0.147 0.013 11.33 30346 0.000
ZFAMILIA B6 0.075 0.010 7.01 30346 0.00d

Source: statistical models calculated by the asthor

According to the results shown in Table 3, boysehaetter math achievement than girls,
White/Asian students have better achievement tbtrefs” (black/mixed), and students with more years
of retention have worse achievement than thodeeiexpected grade level according to their agenEve
for students with the same economic backgroundnbasoth parents at home is associated with higher
achievement. Students with a better attitude tosvacthool also have better achievement. Family
economic resources did not significantly affectéhelents’ achievement. The greatest predictor of
achievement in this model is the school “sociowralt homogeneity” factor. This could be derivediro
the peer effect, i.e., students with a better awéalprofile boost the performance of their peerstigh

mutual influences. Another concurrent explanatintliis effect is that parents that have more $ocia
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capital, are more articulated politically and haetter economic resources can attract more resofoce

their children’s school.

We cannot test the mechanisms of the associatiwveba the different family factors and student
achievement using only OLS or hierarchical regassiodels. The absence of significant associations
for family economic resources and parental involeetin the model described above indicates that the
influence of these factors must happen indiredttydisentangle these relations, we need statistical
models that take into account several intermedesalts at the same time, and not only the final
outcome, i.e., student achievement. Path analgsicombine several structural equations with diffier
response variables in one single model, allowintpugace the causal trajectory between the factdrs

results of the path model tested in this papepegsented in the next session.

Structural Equations Model

Translating a structural equation model into endogs and exogenous variables is a necessary
step in the understanding of the associationsttieatnodel proposes (Hayduk, 1987). Endogenousrfacto
work as response variables in several nodes ohtigel, and exogenous factors work only as

explanatory variables in the same equations.

The model proposed here uses the following endageand exogenous variables:

Endogenous (Ysproficiency [Y1: PROFICT]; cultural resources [YRQULTO]; parent’s

participation [Y3:PAIS]; students’ attitude towasdhool [Y4:ATITUDE], retention [Y5:ATRASO] and

school socio-cultural homogeneity [y6: ESCOLA].

Exogenous (XsEconomic resources [X1: ECONO]J; family struct{x@: FAMILIA];
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sex [X3:SEXOQ]; race (this variable in Brazilian geys corresponds roughly to “skin color”)

[X4:RACA]; whether the school is rural or urban [ X®CAL]J;

The model we propose for the association of thas@lles takes into account the following
assumptions: proficiency is a measure of schodeaement; families can influence students’ attisude
regarding school, and what kind of school theitdrkein attend; attitudes can influence proficiency.
Positive attitudes towards school will be developefamilies with parental participation and higher
cultural resources. Moreover, family economic reses affect parents’ participation and cultural
resources. Grade retention is a proxy for proficyein previous years and is influenced by family

structure and family economic resources.

In addition to these initial assumptions, explonat@search using a specific software to run

structural equation models lead to the final modefined by the following regression equations:

PROFICT = l(ATITUD) + b;(ATRASO) + hs(ESCOLA) + g(FAMILIA) + g.5(SEXO) + g4(RACA)

+2Z;

CULTO = g,(ECONO) + g5(LOCAL) + 2,

PAIS = h(CULTO) + b(ATRASO) + z

ATITUD = by3(PAIS) +

ATRASO = l(SCHOOL) + g5:(ECONO) +gs,(FAMILIA) + gsi(SEXO) + 2

ESCOLA = hy(CULTO) + h(PAIS) + gi(ECONO) + 2
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The parameters of the model were estimated thrtheghISRELsoftware Table 4 displays the
resulting coefficients. All values in this tableearomparable and represent the direct effect bhage of
one standard deviation in each of the explanatarialles on the response variable. Usually, values

smaller than 0.10 are considered too small.

Table 4

Coefficients for the Structural Equation Model

Endogenous Variables

PROFICT CULTURAL PAIS ATITUDE ATRASO ESCOLA

PROFICT -- -- -- 0.17 -0.18 0.22
CULTURAL -- -- -- -- - -
PAIS -- 0.30 -- -- - 0.09 --
ATITUDE -- -- 0.20 -- -- -
ATRASO - - - - - - -- - -0.37

ESCOLA -- 0.22 0.10 -- -- --

Exogenous Variables

ECONO  FAMILIA SEXO  RACA LOCAL
PROFICT . 0.09 -0.16 0.07 .
CULTURAL 0.51 -- - .- 0.11
PAIS .- .- -- -- --
ATITUDE .- .- - .. ..
ATRASO -0.11 -0.12 -0.09 .- -
ESCOLA 0.39 -- .- - ..

This model can be better understood through a grappresentation, in which all the non

relevant associations are omitted. Figure 1 displag model graphically.
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Figure 1
Association between family and school factors aradivlchievement.

FAMILIA SEXO
>
ATRASO
<
ATl DE

v v v Ay

PAIS : PROFICT
ECONO & 4 ESCOLA A

P CULTURAL

RACA

The arrows in Figure 1 indicate the direct effadtthe variable of origin on the variable of deation.

For instance, the ECONO factor has a direct impalt on ATRASO and CULTO. Besides this direct
effect, there can be also an indirect effect ofsdmetors in others. In this case, although ECON&0
direct effect on the achievement variable PROFI€CHias an indirect effect through the variables
ATRASO and CULTO which, in turn, are related to AUDE that is directly related to achievement or
proficiency. It is important to understand this Uiig to apprehend all the substantive conclusionisi®f

analysis.

Table 5 shows the total standardized effect oktiogenous and exogenous variables of the
model. For instance, the total effect of ECONOmmproficiency is 0.18. This means that a change of
one standard deviation in ECONO creates a chan@el8fstandard deviations on PROFICT. The
interpretation of the value of the other coeffitgeis similar to this one. Effects above 0.10 (angmn

cut point to define relevant values) are showndld lin Table 5.
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Table 5

TOTAL Standardized Effect of Endogenous and Exogendariables

Total Effect of X inY

ECONO FAMILIA SEXO RACA LOCAL
PROFICT 0.18 0.11 -0.14 0.07 0.01
CULTURAL 0.51 -- - - -- 0.11
PAIS 0.18 0.01 0.01 -- 0.03
ATITUDE 0.04 0.00 0.00 -- 0.01
ATRASO -0.30 -0.12 - 0.09 -- -0.01
ESCOLA 0.52 0.00 0.00 -- 0.03

Total Effectof YinY

PROFICT CULTURAL PAIS ATITUDE ATRASO ESCOLA

PROFICT -- 0.08 0.06 0.17 -0.18 0.29
CULTURAL -- -- -- -- -- --
PAIS -- 0.31 0.00 -- - 0.09 0.03
ATITUDE -- 0.06 0.20 -- - 0.02 0.01
ATRASO -- - 0.09 -0.04 -- 0.00 - 0.37
ESCOLA -- 0.25 0.10 -- -0.01 0.00

The model fits well to the data and shows thabotheerved values are compatible with the
following structure of relationships between fastdirst, families obtain economic resources; trsame
families choose to purchase cultural goods; wittmnemic and cultural goods in hand, families dedicat
time to follow the school life of their childrem particular, they choose a school for their cleitdto
attend in which they will find other students imfar socioeconomic conditions. As the childremiro
these families rich in cultural and economic researfind a more stimulating studying environment at

home, they develop better attitudes towards scAda.combination of these factors leads to a better
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proficiency in Math test scores. However, studeatained below grade level usually come from fassili
with scarce economic resources and parents thitipate less in their school life, all these fasto

reducing even more the achievement of these stsident

Discussion

The results indicate that family influences on stutdcachievement should be measured through
variables that have academic relevance, and ngttlordugh measures of social position such as SES,
indexes of economic resources. Parents’ educationld be associated with families’ cultural, not
economic resources. One of the advantages of ithe &ample size provided by SAEB, and of the great
number of items included in its contextual questaire, is that they allow for separating the eHeat
the cultural resources, including parents’ educatimm the economic factor. However, these items d
not cover all the possible range of culturally valet attitudes of a family. Many improvements are

possible and desirable in this area.

Amongst the constructs included in the modelspties with the stronger mutual association are
family economic and cultural resources. This asgmsi is compatible with Pierre Bourdieu’s theofy o
social reproduction for the case of Brazilian elatagy schools. According to this theory, familieishv
greater economic resources can purchase moreauksiources and provide more opportunities ta thei
children of keeping or elevating their socioeconostatus through educational success. This is not,
however, a deterministic proof. There is variatiwaund this structure of reproduction that does not
happen for all students, or at least with the sentemsity for all of them. PISA results have shawat,
even when there is great economic equality thexestaong differences in students’ performance in
achievement tests. This means that the assoclatimveen the economic and cultural factors and their
joint impact in academic achievement is not a stinat component of every society, but it is a

characteristic of the current organization of Bliamisociety. Another possible explanation for this
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association that must be mentioned is that theatdis used in this analysis, almost all of them
associated with the presence of material goodserstudents’ household, do not represent adequéately
cultural resources factor. Items that capture tierization of cultural activities by the family,
independently of the possession of cultural gosksuld be included in questionnaires such as SAEB’s

student questionnaire to improve the measuremehifactor.

The outcomes presented in this paper show that S#EBis compatible both with the
hypothesis of the existence of indirect effecteainomic resources and the hypothesis of parental
influence in their children’s academic performarité important to remember that the final outcome
want to explain in this analysis is the achievenieMath test scores for students frofhgdade. If we
had used the students’ future income as the resp@r&ble other family factors could have had &imu
greater impact than its cultural resources. Thec@fisin Model of economic success proposed by Sewell
Haller and Portes (1969), for instance, uses thiwitlual occupation as the response variable and
includes as family influences their educational aocupational attainment expectations for the styde

and the influence of peers and teachers.

It is important to mention that our final model pupposes that parental involvement in their
children’s education activates family cultural resmes. According to this analysis the influencéhef
family investment in cultural resources on achiegahis channeled through the involvement of the

parents.

Previous analysis show, however, that familidswaiturally choose to place students in schools
that reflect their own cultural values. As a consagce, school communities become very segregated in
terms of the flow of educational processes. Thissitin favors the children of families with the hast
values in the cultural resources indicator, bec#usse children will share their school with peghose

families have similar resources. For students blipschools this process is somewhat restricted ixee
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of policies of allocation according to residenceaaror the families that opt for private schobks t
segregation is much more intense. As the schodt@maent is a strong determinant of academic
achievement, the students from families with smat@mnomic resources, but higher cultural capitadl

up being harmed in this process.

These results raise the question about how a tiygit@ol can, through partnerships with
families, increase their educational effect. Tmalfimodel suggests that this can be done by repigiu
within every school the same environment thatpimes of them, is naturally created by the existeyice
student body with high economic resources and igedittellectual attitudes. To attain this goal the
starting point is to create, within families, adaable environment that encourages academic sydeess
families are not supposed to substitute schoolsstould emphasize that school work is very imprta
and should dedicate time and resources for thestado acquire school knowledge. Families sholsldl a
have high though realistic expectations about ttigidren’s academic achievement and attainmerd. Th
data clearly shows that the effects of these dg#will be much stronger if they are shared bytmos
families within the same school, and not only ptaged families. That's why the whole community
surrounding the school has to get involved in tfesl’s activities. There is such a great probgbihiat
this strategy will improve school effects that parships between schools and families should keopar

the schools’ project.

Change along these lines is a difficult task, esflgan communities that have, on average, low
cultural capital or reduced mobilizing capacitysich communities parents do not feel comfortable i
participating in school activities because the stleavironment and language are not familiar tarthe
sometimes providing negative encounters. Besidaaymarents think of the school as a professional
organization, and of themselves as not possedsintpols or skills to intervene in its routine. &g, in
schools with a high poverty student body maybe spriteé economic action is really necessary,

providing families with access to basic materiadasebefore engaging them in school projects.
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Our analyses show a complex scenario of relatietsden family and school characteristics and
student achievement. SAEB data indicates, thoungth family effects are not smaller than schoolaffe
even in contexts in which the school is below aimim threshold of resources, as proposed by
Heyneman and Loxley (1983). There is also someeendgd worldwide (e.g. Baker, Goesling and
Letendre 2002) that family effects dominate thelaxation of student achievement. But what a careful
analysis of the data shows is that, in order tarawe the levels and equity of educational outcoiniss
necessary to work at the same time with familied sthools. Until recently researchers from
international agencies have influenced the adomtf@ducational public policies that focus onlytha
isolated action of schools in order to improve aghiment levels. Empirical evidence shows thatkimid

of approach leads less to effective results andermofrustration.

One of the statistical models used to analyze #e ith this paper has six simultaneous regression
equations. As these equations are associatedathmpters of each of them have to be estimatetiyjoin
The first equation, however, that has student aelnent as the response variable, should take into
account the mutual influence of students from #raesschool, i.e., peer effects. The hierarchical
regression is more appropriate to capture thiceffe the path model we did not take into accdhat
nested nature of the sample, but the similaritywben the coefficients of the results from the first
equation and the ones of the hierarchical regresdiow that there is no bias in the path model.

Naturally, our path model should be tested in diifé situations to assure its robustness. SAEB data
offers several opportunities for this, and it candoir next step. We should especially access hew th
inclusion of other items from the student questarainto the factor “cultural resources in the

household” will affect the results.
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APPENDIX.

All the explanatory factors included in the anadysiere measured by ordinal indicators obtaineditiro
SAEB'’s Student Questionnaire items. Although weérigted the analysis to students from public school
the measure of all the factors was obtained usiad0,300 students tested fhg@ade Math for SAEB
2001. By doing this, we avoid that artificial diféaices be created in the values, and allow a notwest
test of the associations among the variables Uisentder to create the constructs, we first creatwdl
analyzed a Policroric correlation matrix for aletimdicators. Consistent to the theory, the vabfes|
matrixes calculated were positive and containeddamainant value. A second step consisted of adigsti
the model TRI for ordinal data, following the methiatroduced by Samejima, calculated in the
MULTILOG software (e.g. Bartholomew 2000, Bartholemand Knott 1999).

A) PAIS (Parental involvement).

Eleven items of SAEB'’s Student Questionnaire weseduto build this indicator. The items that repnése
parental involvement in the student’s academicdiferespond to questions 7 to 19 of the questioanai
Questions 14 and 15 (about how often parents ¢adkuident’s friends, and these friends’ parentsgwe
excluded from the calculus because they were natistently correlated with the other items. All the
items included had in general the same questicigrtes

How often, in general, you parents or the adult tire responsible for you ...
[never, occasionally, almost always, always]

Question Variable name
a.l Talk with you about books? COLIVROS
a.2 Talk with you about movies? COFILMES
a.3 Talk with you about TV programs? COPROGTV
a.4 Talk with you about other subjects? COOUTROS
a.5 Listen to music with you? MUSICA

a.6 Have meals with you? ALMOCA

a.7 Talk with you about what happens at school? COESCOLA
a.8 Help you with your homework? FALICAO

a.9 Check your homework? COLICAO
a.10 Check your punctuality at school? ATRASAD
a.11 Encourage you to have good grades at school? BOASNOTAS

All the eleven items above are in the ordinal scBlerefore a policroric correlation matrix was
calculated to interpret their correlations, throtiga PRELIS software. This matrix is presentedigufe

A.1. All the correlations have a positive sign.

! Literal translation of the questions.
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Figure A.1: Policroric correlation for Parental participation

COLIVROSCOFILMESCOPROGT\COOUTRCSMUSICAALMOCA COESCOLAFALICAO COLICAOATRASADBOANOTAS

COLIVROS 1.0C

COFILMES 0.47 1.0C
COPROGT\ 0.3¢ 0.67 1.0C
COOUTROY{ 0.3¢ 0.41 0.44 1.0C

MUSICA 0.27 0.3¢ 0.3¢ 0.3¢ 1.0C

ALMOCA 0.2¢ 0.2¢ 0.2¢ 0.3¢ 0.27 1.0C
COESCOL4  0.5C 0.3¢ 0.4z 0.4¢ 0.3C 0.31 1.0C

FALICAO 0.41 0.2¢ 0.2¢ 0.22 0.27 0.2¢ 0.3¢ 1.0C

COLICAO 0.3¢ 0.2t 0.24 0.2t 0.2C 0.2¢ 0.4¢ 0.4¢ 1.0C

ATRASAD 0.31 0.2¢ 0.2¢ 0.2¢ 0.2C 0.3¢ 0.41 0.3z 0.52 1.0C
BOANOTAS  0.3¢ 0.2¢ 0.31 0.3¢ 0.2€ 0.3¢ 0.51 0.37 0.5¢ 0.62 1.0C

Among all the items included, the one that offers@rinformation about parental participation is ¢ime referring to the frequency with which

parents talk to their children about what happéerseool. Graph A.1 displays the histogram ofRlaeental Participation indicator.
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Graph A1l: Histogram of Parental Participation — PAIS.
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B) CULTURAL (Family’s Cultural Resources).

For the cultural resources’ factor ten items of 8&EStudent Questionnaire were used. These quastion
try to capture in a single factor an intuitive m@asof parent’s cultural capital and the existenican
academically stimulating environment in the stutielhouse. These items relate parental educatidn wit

the values of the family regarding the investmarttultural resources.

Besides parental education, the standard questi@ddor all the items were:

In you house you have...

Question Variable name
b.1 What is the last grade level your mother/rasfiie female| SERIEMAE
adult completed?

b.2 What is the last grade level your father/resgide male SERIEPAI
adult completed?

b.3 How many books are there in your house otter school | LIVROS
text books?

b.4 In your house you have ... a quiet place toystudl make | LUGCALMO
your homework?

b.5 A daily newspaper? JORNAL

b.6 General information Magazines? REVISTA
b.7 An encyclopedia? ENCICLOP
b.8 An Atlas? ATLAS

b.9 A Dictionary? DICION
b.10 A calculator? CALCUL
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The policroric correlation matrix for this facta presented in Figure B1, and the histogram fofittad variable in Graph B1. All the correlations
have a positive sign.

Figure B1: policroric correlation matrix for the CU LTURAL factor.

SERIEMAESERIEPA LIVROS LUGCALMO JORMAL REVISTAENCICLOF ATLAS DICION CALCUL INTERNET

SERIEMAE 1.0C

SERIEPA 0.64 1.0C

LIVROS 0.4¢ 0.4z 1.0C
LUGCALMO| 0.21 0.2C 0.2¢ 1.0C

JORNAL 0.2¢ 0.2¢ 0.3C 0.1¢ 1.0C

REVISTA 0.34 0.3z 0.41 0.2t 0.4z 1.0C

ENCICLOF 0.41 0.3¢ 0.5¢ 0.2t 0.3¢ 0.3¢ 1.0C

ATLAS 0.3¢ 0.34 0.5(C 0.21 0.3 0.3¢ 0.62 1.0C

DICION 0.3¢ 0.3 0.4¢ 0.24 0.2¢ 0.3¢ 0.5¢ 0.5Z 1.0C

CALCUL 0.31 0.3C 0.3¢ 0.27 0.27 0.3C 0.3¢ 0.3¢ 0.5¢ 1.0C
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Graph B1: Histogram of the variable CULTURAL.
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C) ECONO (Family Economic Resources)

For this factor, thirteen items from the Studene&tionnaire administered by SAEB were used. Ten of
them refer to the existence of material goods énstiudent’s house, and the other three ask ifttluiest
works or not, if there are cleaning personnel (seitaily in his house (and how many), and how many

people lives in the student’s house.
The questions were as follows:

Question Variable name
c.1 Do you work? TRAB

c.2 How many maids are there in your house? DOMESTIC
¢.3 How many bathrooms are there in your house? BANHEIR
c.4 How many radios are there in your house? RADIO

c.5 How many color TVs are there in your house? TVCORES
c.6 How many VCRs are there in your house? VIDEOS

c.7 How many fridges are there in your house? GELAD

c.8 How many freezers are there in your house? FREEZER
¢.9 How many washing machines are there in yousédu MAQLAVAR
¢.10 How many vacuum cleaners are there in yous¢® ASPIRAPO
¢.11 How many computers are there in your house? COMPUT
c.12 How many cars are there in your house? AUTOMOV
¢.13 How many people live in your house? PESSOA

Figure C1 and Graph C1 display the policroric datien matrix of the items and the histogram of the

ECONRE factor.




Figure C1: policroric correlation matrix — Economic Resources

TRAB DOMESTICBANHEIR RADIO TVCORES VIDEO GELAD FREEZEFMAQLAVAR ASPIRAPCCOMPUTAUTOMOV PESSO/
TRAB 1.0C
DOMESTIC| 0.2C 1.0C
BANHEIR | 0.2¢ 0.62 1.0C
RADIO 0.1¢ 0.4C 0.4¢ 1.0C
TVCORES | 0.31 0.54 0.6z 0.5¢ 1.0C
VIDEO 0.27 0.54 0.5¢ 0.5¢ 0.7¢ 1.0C
GELAD 0.1¢ 0.3¢ 0.4¢ 0.4C 0.5¢ 0.4¢ 1.0C
FREEZEF | 0.1fF 0.4¢ 0.52 0.4Z 0.5¢ 0.5¢ 0.3¢ 1.0C
MAQLAVAR| 0.12 0.31 0.4C 0.3¢ 0.47 0.4¢ 0.44 0.4¢ 1.0C
ASPIRAPC | 0.21 0.4< 0.51 0.5¢ 0.6C 0.6 0.41 0.52 0.54 1.0C
COMPUT | 0.3C 0.6< 0.64 0.5¢ 0.6¢ 0.71 0.44 0.5¢ 0.5C 0.67 1.0C
AUTOMOV | 0.21 0.61 0.6z 0.4¢ 0.61 0.6z 0.4¢ 0.5¢ 0.4¢ 0.6( 0.71 1.0C
PESSO/ | 0.14 0.3¢ 0.47 0.3C 0.3¢ 0.3¢ 0.2¢ 0.3C 0.2t 0.3¢ 0.41 0.3¢ 1.0C
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Graph C1: Histogram of the factor — ECONO.
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D) ATRASO (Years of Retention)

This variable was calculated through the differelmesveen student’s age and the typical age reqbiyed
the student’s actual grade level. This value issmgsfor 2696 cases in the sample. For the casesewh
the information is available there is a clear aisdimn between retention and sex, race and economic
resources. Therefore we decided to impute the ngjssilues by using the 75 percentile of studentis wi
complete data belonging to the same combinati®EX, RACE, and cultural resources. This decision
was based on the assumption that missing datatiemtion can be itself an indicator of some le¥el o
retention.

Table D1 displays the values imputed for each cafter this procedure, the remaining students sesa
with missing data for SEX and RACE where erasenhftioe sample.

36



Table D1: Imputed Values for ATRASO

SEX RACE ECONRE RETENT
0 0 1 2
0 0 2 2
0 0 3 3
0 1 1 1
0 1 2 2
0 1 3 3
1 0 1 2
1 0 2 2
1 0 3 3
1 1 1 1
1 1 2 1
1 1 3 3
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