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Abstract:

During the 1980s and 1990s there have been extensive privatization reforms in education and other social institutions throughout Latin America. In this paper I examine the legacies of these reforms on educational inequalities toward the end of the 1990s.  I use multilevel modeling and a 12 country survey of Latin American third and fourth graders, their parents, teachers and school administrators to examine two questions: What is the role of private schools and increased school autonomy on academic achievement in Latin America?  Do private schools and higher levels of school autonomy increase within and between school inequalities in academic achievement in Latin America?  

Many scholars argue that increasing school autonomy through privatization, voucher programs, or charter schools will increase both equity and achievement (Friedman 1955, Chubb and Moe 1990).  These claims are highly contested, with a number of researchers making competing claims that privatization and increasing school autonomy does not increase achievement and that it increases inequality (Witte 1990, Carnoy 1998).  The privatization policies of Latin America have led to an extensive heterogeneity of school organizations throughout Latin America from Cuba's state control to Chile's nation wide voucher system.  These diverse levels of privatization and school autonomy could provide a strong test of the effect of school autonomy and privatization on the distribution of academic achievement.  

To assess this hypothesis I use a UNESCO 12 country study of student achievement in Latin America in 1997. These countries include: Argentina, Bolivia, Brazil, Chile, Columbia, Cuba, Honduras, Mexico, Paraguay, Peru, the Dominican Republic, and Venezuela. This survey collected data from 4000-5000 students, their parents, teachers and school administrators in each country.  I estimate the influence of private schools and school autonomy on student achievement using a multilevel model and I address missing data by using multiple imputation procedures. I run a series of three level hierarchical linear models (students nested in schools nested in countries) to estimate the associations of school autonomy and private or public school on the level and distribution of achievement.  I include controls for parent's education, books in the home, if the student is a native Spanish or Portuguese speaker, mean school level parents education, textbooks and chalkboards in the classroom, the number of library books, , and additional controls for rural or urban schools. I examine the dependent variables of the level of student achievement in math and Spanish or Portuguese and also the slope of family background.  

            I examine the role of schools influence of school organization on student achievement by comparing three separate sets of analyses. First, I examine the association of private schools and role of school autonomy with student achievement by examining the effect of private schools and school autonomy on math and Spanish achievement.  Second, I consider whether school autonomy and private schools are associated with increased or decreased stratification with a slopes as outcomes analysis. I examine the effects of private schools and school autonomy on the slope of parents’ education.  Third, I explore the possible efficiency gains from private schools and increasing school autonomy by examining the interaction effects of private schools by school resources and school autonomy by school resources.  

            I find that in Latin American schools, family background, per-capita spending, and select school level resources all have strong effects on student achievement.  I also find that the organization of these inputs into private versus public schools or high vs. low autonomy schools is not associated with increased achievement. Private schools in Latin America have no positive effect on achievement once school level SES is controlled.  Similarly increased school autonomy in Latin America is not associated with increased achievement once family background and resources are controlled. These results also suggest that school level SES inequalities are the key correlate with achievement inequalities in Latin America. Privatization, vouchers, and charter school seem to be adopted by high SES schools and do not seem to have an independent ability to improve Latin American schools. Last, because this paper uses only cross-sectional survey data, the above results are only findings of association, not causality.

 In this paper I examine the role of private schools and increased school autonomy on the level and distribution of academic achievement in Latin America. Despite extensive research over the last few decades, there is continuing controversy and contradictory findings about the organization of inputs within schools. Friedman and others argue that the efficiency in the allocation and use of school resources improves with increases in school autonomy, privatization, and voucher programs (Friedman 1955, Chubb and Moe 1990, Peterson 2002). Witte, Carnoy, and Krueger disagree and argue that such school autonomy and voucher programs tend to increase inequalities in achievement with no noticeable gains in school quality (Witte 1998, 2000; Carnoy 2001a, 2001b; Marin and Carnoy 2003; Kreuger 2004).   


Throughout Latin America in the 1990s there have been numerous attempts to reform the educational system in order to improve both equity and quality.
 Many of these reforms have received technical and financial support from multilateral development institutions like the World Bank and the Inter-American Development Bank (IDB) (Corrales 1999; IDB 2000). These institutions have encouraged market-inspired strategies of privatization or increasing school autonomy. The World Bank also has funded a great deal of research promoting privatization and decentralization of schools (Corrales 1999; Gaynor 1998; Patrinos and Ariasingam 1997; Bray 1996; and Fiske 1996).        

The strategy of increasing school autonomy is promoted not only by the World Bank but also by various academics and numerous think tanks. Advocates of school choice and numerous theories of efficient schools argue that student achievement can best improve by changing school organizations instead of increasing resources (Chubb and Moe 1990; Hanusheck 1994, 1997; see also Newman et al. 1996). These recommendations are based on a limited number of studies based on individual school districts or cities. There also are numerous studies which examine similar data and find stratifying effects of school autonomy policies (Witte 1995). Due to their small size, neither the pro-voucher nor anti-voucher studies can be generalized.  

   While there are limited experiments with school choice in the U.S., a number of countries have implemented nation-wide school choice programs such as Chile and New Zealand. However, there are still many unanswered questions and no conclusive evidence about the effect of nation-wide programs to increase school autonomy (McEwin 2000).  In this paper I analyze the Chilean voucher experiment plus eleven other counties to examine the robustness of equity critiques of privatization and school autonomy policies. This paper, to my knowledge, is the largest study of the equity implications of school autonomy policies.

Since 1990 there have been numerous attempts to address educational inequalities in Latin America and world-wide. In 1990, representatives from 150 countries met at the “Education for All” World Conference for Education in Jomken, Thailand, and called for universal access to elementary education, an improvement in the quality of elementary education, and a dramatic increase in adult literacy by the year 2000 (UNESCO 1990).
  Despite a rise in the quantity of elementary education, there is still a lack of universal high quality elementary education. The goals of the 1990 World Conference for Education were not met by 2000 (UNESCO 2000).   

The representatives from Latin America at the World Education Conferences had a particular need to provide an increase in educational equality. Latin American countries have the highest levels of income inequality in the world. This inequality has only worsened during the 1990s (ECLAC 1997). The region’s income inequality is also reflected in the high degree of variance in academic achievement, with wealthy students performing much higher on standardized tests than poorer students. During the last decades, education ministers throughout Latin America have advocated for an increase in the equity and quality of education in order to address these problems of unequal academic achievement, income inequality and poverty (Torres 2001). 

Given the high levels of inequality in Latin America, and given the prominent role that school autonomy reforms play in international recommendations; a study of the equity implications of school autonomy policies is all the more needed.
Literature Review
Much of the debate about the role of school resources within schools has focused on the efficiency gains from increased school choice, charter schools, school restructuring, private verses public schools, and the effects of privatization. Many of these arguments are due to conflicting views of the impact of school autonomy. Numerous U.S. researchers argue that increased school choice or privatization increases both quality and efficiency in education (Chubb and Moe 1990, Friedman 1955, World Bank 1995). Howell et al. (2002) cite evidence from New York and Cincinnati to argue that vouchers can also improve equity by increasing academic achievement for African Americans and diminish educational inequalities between racial and ethnic groups. Others argue that school vouchers increase educational inequalities (Witte 1998, Krueger 2003) and do not improve student performance (Carnoy 2001, Carnoy and McEwan 1999).  McEwan (2000) did a comprehensive international comparison of voucher research and found no conclusive evidence either supporting or opposing large scale voucher programs. 

Vouchers, Privatization, School Autonomy, and Markets


Researchers in the school production function tradition have argued that private schools increase student learning. James Coleman and his colleagues examined the 1982 High School and Beyond study and indeed found a positive effect of private schools on increased academic achievement. They looked at the correlation of private school with a one time measure of achievement (Coleman, Hoffman, and Kilgore 1982) as well as the effect of private schools on the gain score in achievement (Coleman and Hoffer 1987).  Goldberg and Cain (1982) criticized these studies by arguing that the increased student learning could be caused by some unmeasured characteristics of parents that send their children to private schools that are different from the parents of children in public school.   For example, parents who send their children to private school could be more concerned about their children’s education and spend more time helping out their children academically than parents who send their children to public school. 


Coleman (1988) reiterated the academic benefit of private schools and stated that the reason for the improved performance was due to within school processes such as the influence of positive social capital that promotes an egalitarian ethic of learning. Bryk, Lee and Holland (1992) in their study of Catholic schools also found evidence supporting the positive nature of the social capital generated by the educational community in Catholic schools.  

Milton Friedman (1955) posed a different argument for the benefits of school choice, arguing that choice leads to increased performance by making more efficient use of school inputs. He argued that if parents could choose which schools their children would attend, the market would generate increased quality and efficiency of schools. Schools that did not do a good job of teaching and/or made inefficient use of their school resources would not have students and eventually go out of business. According to Friedman, the better quality and more efficient schools would survive and gain thus gain in student enrollment.

Chubb and Moe’s (1990) argument for school choice differs from Friedman’s. They propose that school vouchers end the control of schools by democratic governance and school bureaucracies. They argue that expanding school voucher programs will increase school autonomy. This autonomy will increase cooperation among teachers and administrators and ultimately lead to improved teaching and thus improved student performance. 

In sum, there are three different theories of how schools operate presented by advocates of vouchers, private schools and Catholic schools. Some argue that private and especially Catholic schools can increase parent and teacher social capital which will lead to increased and more equitable student achievement. Others argue that schooling markets brought about by vouchers and privatization can benefit from the efficiency of markets. Last, vouchers and privatization could break the control of school bureaucracy and increase school autonomy, thus leading to more within school cooperation and increased achievement.

Experiences with School Vouchers, Privatization of Schools, and School Autonomy 

Since Milton Friedman’s call for voucher programs in the 1950s and Christopher Jenck’s suggestions about voucher reforms in the 1970s, only a few large scale voucher programs have been implemented. Chile, Colombia, Sweden, and New Zealand are all notable exceptions, each having implemented a targeted or nation-wide voucher program.
  There also have been numerous cross-sectional studies and experiments designed to examine the impact of small scale voucher programs in the U.S.

Chile’s program is notable because it has the closest resemblance to Milton Friedman’s voucher proposals (McEwan 2000). In the 1980s, Chile, under the direction of Pinochet’s military dictatorship, implemented a series of massive school reforms.  These changes were largely based on the advice of the Chilean economists trained by Milton Friedman at the University of Chicago. “Pubic and private voucher schools began to receive payments based on monthly enrollments multiplied by a per-pupil voucher.  Private schools were free to enter the schooling market and regulations were lifted on curriculum and the teacher labor market. In the years immediately following the reform, enrollments grew sharply in private, mostly for-profit schools and declined in public schools” (McEwan 2000 p.105).

 This voucher program changed the nation-wide funding of public schools and poor and middle income private schools. Parents could choose where they would send their child to school and the costs of education in both the public and low to middle cost private schools would be paid for by the state. However, some elite private schools charged more in tuition than the voucher subsidy; these schools did not get any government funding. In addition public schools were decentralized from national to municipal control which led to a three tier system: education of municipal public schools; government subsidized private schools; and unsubsidized private schools. 


Evidence from Sweden and Chile seems to show some stratifying effect of vouchers (Carnoy 1988). An examination of New Zealand’s voucher program found numerous problems with the system of school competition, especially with questions about how to deal with failing or “bankrupt” schools (Fiske and Ladd 2000). However, Wössmann’s (2000) analysis of resources verses school autonomy, using the TIMSS 95 data set, found a positive effect of increasing school autonomy and no notable effect of higher school resources. Somers et al. (2004) carried out a study of Latin American schools and found that the positive effect of private schools on achievement disappeared when the mean level SES of the school was controlled. Somers et al. (2004) argue that this provides evidence that any benefit of private education is due to peer effects and that a policy of subsidizing private education will only lead to limited benefits due to the limited number of high SES peers. McEwan’s (2000) review of the literature and found mixed and inconclusive evidence as to whether large scale voucher programs increase stratification and sorting or improve efficiency and achievement. 

Some research in the U.S. found evidence for positive effects on achievement of private schools and increased school autonomy (Chubb and Moe 1990), others have found positive effects of achievement based on an experimental allocation of vouchers, for example in Cleveland after two years of operation (Peterson 1999). When researchers examined a second experimental study of vouchers in Dayton Ohio, Washington, D.C. and New York City, they found no effect of vouchers for Caucasian and Hispanic students but a positive effect of vouchers for African American students in certain grades and certain locations (Howell and Peterson 2002).

Other U.S. researchers have examined the same evidence from private schools and voucher programs and found that these programs increase stratification with little or no gains in achievement. Lee and Bryk (1993) criticize Chubb and Moe’s methodology and re-examine their data to find no evidence for Chubb and Moe’s pro-voucher argument (Bryk and Lee 1993; Lee and Bryk 1993). Researchers at the University of Indiana’s School of Education conducted a four year longitudinal study of the Cleveland voucher experiment and found no consistent effect of vouchers (Metcalf et al 2003). Alan Krueger and others re-examined the data from the New York City voucher experiment and found no effect of school vouchers either (Kreuger or Zhu 2002, 2004a, 2004b).

 Krueger notes that earlier findings of positive voucher effects for African Americans were due to a reduction of the sample size by 44% by eliminating students who did not have a pretest for achievement scores (Kreuger and Zhu 2002, 2004a, 2004b). However, a pretest control for student achievement is unnecessary in an experimental study. The purpose of a randomized experiment is to eliminate any unmeasured characteristic of the treatment group that is distinct from the control group.  Therefore a comparison of achievement scores between the treatment and control group should be all that is necessary to test the effect of vouchers, other controls are not necessary. In Krueger’s view, a proper interpretation of the experimental evidence in New York City is that vouchers have no effect on achievement. 

The evidence from “America’s first voucher program” in Milwaukee also shows a stratifying effect of vouchers (Witte 2000). While the Milwaukee voucher program was targeted to aid low income families, Witte’s (2000) research found that the more educated poor were more likely to take advantage of the voucher program. Thus the result of the voucher program was an increase in stratification with a limited increase in achievement.

In sum there are mixed results of the research on the effects of school autonomy and voucher programs. More research is needed particularly because most of the current research is limited to small experimental studies or one country studies. This dissertation will add to the literature in providing one of the first between-country comparisons of the associations of achievement with privatization and school autonomy.

Equity Implications of Privatization, Vouchers, and increasing School Autonomy 

There have been extensive debates in the U.S. about the possible increased efficiency and higher achievement of school autonomy policies such as vouchers, charter schools, and private schools. An additional critique of increased school autonomy policies is that they increase inequality. This has been shown in the Milwaukee voucher school program, evaluations of the voucher policies in Chile, and in certain critiques of the benefits of private schools in the U.S. (Wittie 2000, Carnoy 1998, Alexander and Pallas 1993, Goldberger and Cain 1982).

School autonomy polices can increase parent power to acquire resources, more talented teachers, and create an overall improved quality of instruction for their children. However if parents have unequal power due to unequal education, income, or habitus then increased autonomy will lead to an increase in inequality of student outcomes. 

Many critiques of the stratifying effects of school choice and privatization argue that inequality will increase based on the segregation of students into high and low quality schools. However it is also possible that increased autonomy could lead to an increase in within school stratification. For example, in the U.S. when de-tracking occurred, many schools adopted a wide variety of less formal systems for allocating students into classrooms. Inequality in class placement continued and in some cases increased due to this de-tracking system in large part due to the ability for parents with more education to better manage the increased diversity and more opaque method of allocating students (Lucas 1999).


However, others have argued that the school autonomy policies under the right circumstances can improve within-school equity and excellence. Byrk, Lee, and Holand (1992) argue that U.S. Catholic schools have reached this goal, in large part because of the common school ideal of U.S. Catholic education and the role of social capital. If school autonomy policies could facilitate a sense of teacher, parent, and community ownership and participation in education then one might expect a replication of the U.S. Catholic school experience in Latin America.  


It is also possible that the positive achievement effects of the role of school culture of equity in Catholic schools have very little connection to school autonomy. It is possible that school autonomy does not create an equitable environment, but that an egalitarian culture already existed in Catholic schools and it was allowed to thrive due to school autonomy. However other cultures could thrive in autonomous schools as well.   Therefore if it is an egalitarian culture and not school autonomy that increased achievement then it would be worth studying other schools with such an egalitarian culture. It is possible that the remarkably high achievement of Cuban elementary school students relative to those in other Latin American countries could also be due to the positive effects of an egalitarian culture. 


Given the success of some private schools in achieving both equity and excellence, and given the alleged larger variance within private and public schools than between public and private schools in Latin America (Wolf et al. 2002), a study simply comparing public verses private school is too limiting.  It makes more sense to identify which characteristics of private schools serve as the key causal mechanism behind the excellence of certain private schools. Key components needed for consideration are school autonomy; social capital; the ability of schools to make more efficient use of resources; self-selection of more motivated parents; and the ability of the school to select students. For purposes of this study I focus on school autonomy arguments for vouchers and private schools.

Data and Methods

In this paper, I examine the links between private schools, school autonomy, and student achievement by estimating a series of multilevel models of student achievement using  data from the Primer Estudio International Comparativo (PEIC)
.  The PEIC is a UNESCO-led, twelve-country study of third and fourth grade educational achievement. UNESCO, in partnership with twelve educational ministries, interviewed students, teachers, parents, and administrators. In this chapter I first discuss the PEIC data set. Second, I discuss the variables used in this analysis. Third, I describe the statistical models used.  Last, I discuss the methods used to address problems of missing data. 
Data and Variables
The PEIC survey is largest and most detailed study of student achievement ever conducted in Latin America.  These Latin American data allow me to better estimate the association between school characteristics and academic achievement  because Latin American schools have more between school variance in achievement than developed countries (see table 1)  and substantial variation in educational policy (Reimers 2000).  These two traits help provide better estimates than U.S. data by having a greater variation in both the dependent and independent variable hence allowing more efficient estimates with fewer identification problems (Greene 1992, Manski 1995).  These Latin American data provides variables at the student, classroom, teacher, and administrator levels and therefore allow more appropriate models of the different levels of school versus student effects, again improving the precision of the estimates (Raudenbush and Bryk 2002).

In 1997, UNESCO and the ministries of education from 12 different Latin America countries conducted a study of academic achievement of third and fourth graders.  These joint efforts were coordinated by OREALC, the Regional Office of Education for Latin America and the Caribbean.  The PEIC study includes achievement tests of third and fourth graders in math and Spanish plus interviews with students, parents, teachers, and administrators. The survey focuses on third and fourth graders because that is when most of the curricula of the region expect students to have acquired basic literacy and numeracy (Casassus et al 1998 p.9).  
PEIC consists of a stratified random sample of schools based on five strata of public mega-city schools, private mega-city schools, public urban schools, private urban schools, and rural schools, with students randomly selected within schools. The total sample size is 54,589 students for the Spanish achievement test and 54,417 for the math achievement test. Table 2 provides the sample sizes by country. Schools with fewer than 10 students and bilingual schools (Spanish and an indigenous language) are not sampled.
<insert table 1 and 2 here>

I use the item response theory (IRT) math achievement and language arts achievement scores as the dependent variable in this dissertation.  The PEIC math and Spanish
 achievement tests each have two separate sets of questions.  The UNESCO researchers use IRT methods to place the responses from the two sets of questionnaires on the same scale. 

I examine three sets of independent variables:  variables of family background, school resources, and school organization. I measure school organization with a series of questions about school autonomy (see appendix A).  I first test whether I can use a latent variable construct for school resources and school autonomy or whether I would need to examine the school resource and school autonomy variables separately. Neither the school resource nor the school autonomy variables hold together as a useful construct.  They both have reliabilities far below 0.70. Therefore I used individual variables instead.  To address missing data issues and to take advantage of multiple reports of school resource variables, I take the average of administrator and teacher responses to school resource questions. I also include controls for student characteristics, teacher characteristics, and region. Table 3 lists the variables from the PEIC study that I examine in this dissertation.

<insert table 3 here>


In addition to the above variables I examine three country-level differences in educational policies and wealth. I estimate models of the influence of per-capita income, percentage of GDP spent on education, and per-capita spending on public education on academic achievement. 


Tables 4 and 5 provide the descriptive statistics for the multi-level analysis in this paper.  For this analysis I omit teacher’s education and several of the specific resource variables (such as the availability of computers, televisions, and math manipulatives) because these variables have too much missing data.  I examine the following school resources variables: a chalkboard in the classroom, the availability of text books, class size, the years of experience of teachers, whether there are sufficient text books in the classroom, and whether the textbooks are free.  To control for family background I examine categorical measures of parents’ education and measures of the number of books in the home.  I also use a set of controls for urban public, urban private, rural schools, whether a student speaks Spanish (or Portuguese) at home, and whether the student is a girl or a boy. 
<Insert Tables 4 and 5 here>

Methodology

In this paper I examine  how the level and distribution of student achievement in public and private schools by comparing three separate sets of analyses.  First, I examine the association of private schools and role of school autonomy with student achievement.  Second, I examine if school autonomy and private schools are associated with increased or decreased stratification.  Third, I examine the possible efficiency gains from private schools and increasing school autonomy. 
I examine these questions with a multilevel model of student achievement in Latin America. An advantage of using multilevel models is that they address problems of aggregation bias, misestimated precision, heterogeneity of regression, and more accurate specification of the unit of analysis (Bryk and Rudenbush 2002).  I estimate a series of three-level models with students, school, and country levels.  I control for country effects with no more than one or two additional variables at a time because with only twelve countries there are very limited degrees of freedom at the country level.   

The  analyses in this paper focus on a series of three level hierarchical linear models of the associations of school autonomy (A) and private or public school (P) on the level  and distribution of achievement.  I  include controls for family background (FB), student characteristics (S) school resources (R), and additional controls for rural or urban schools.  I examine the dependent variables on the level of student achievement (Y) and also the slopes of school autonomy and family background as dependent variables.   (Note that models 1-3 are all three-level models but that the third level in the following equations is not shown.)

Level 1: Y= Bo + B1 (FB) + B2 (S)  + r 

Level 2: B0 = γ00 +  γ01(A) + γ02(P) + γ03(R) + γ04(X) +   u0   

  B1 = γ10 +  u1           

  B2 = γ20 +  u2




           (Model 1)

I next estimate a multilevel model to test the influence of private schools and school autonomy and efficiency by examining the interaction between school resources and private schools and school autonomy (Model 2). 

Level 1: Y= Bo + B1 (FB) + B2 (S)  + r 

Level 2: B0 = γ00 +  γ01(A) + γ02(P) + γ03(R) + γ04(P*R) + γ05(A*R) +   u0   

  B1 = γ10 +  u1           

  B2 = γ20 +  u2




           (Model 2)

Last I examine whether private schools and school autonomy influence the slope of the family background effect (Model 3).

Level 1: Y= Bo + B1 (FB) + B2 (S)  + r 

Level 2: B0 = γ00 +  γ01(A) + γ02(P) + γ03(R) + γ04(X) +  u0   

  B1 = γ10 +  γ11(A) + γ12(P) + γ13(R) + γ14(X) +  u1           

  B2 = γ20 +  u2




           (Model 3)

Some of the most recent production function models have improved their analysis by examining changes in achievement over time either as a gain score or as a growth curve model (Bryk and Raudenbush 1988, 2002).  These models do a better job of measuring school effects by controlling for prior student achievement so as not to conflate before school experiences and innate ability with the teaching that occurs in the school under study.   Unfortunately these sort of models are not examined in this dissertation due to lack of longitudinal data.  Therefore I cannot make causal claims, only claims of association in my analysis. 

Missing Data


This PIEC data has a great deal of missing data from both the parent, teacher, and school administrator questionnaires.  There is between 12-15% missing data on the school resource variables of chalkboard, textbooks, sufficient textbooks, teacher experience, class size, number of library books, and school size variables.  The school administrator question of school autonomy has 20% missing and the teacher autonomy questions about teacher’s school level decision making, teacher control over lesson plans, and teacher’s influence on textbooks have between 12-20% missing, and teacher control over materials has  34% missing.   The family background variables of parents education and books in the home have between about 29% and 30% missing respectively. 


There are a number of strategies to address these missing data such as list wise deletion, mean substitution, and multiple imputation.  The choice of which procedure to use is based in part on the assumptions of how data is missing.  Missing data could be missing at random,  “MCAR (missing completely at random); MAR (probability of missingness does not depend on unobserved information); or MNAR (probability of missingness does depend on unobserved information)” (Roysoton 2004).  If data are missing completely at random list-wise deletion is the easiest method that provides unbiased and efficient estimates. However with such a large amount of missing data I loose a great deal of statistical power with the smaller sample size. I also did an estimate of multiple imputation and list-wise deletion (see table 4.17).  These results are quite different, providing evidence that data are not MCAR. 

<Insert table 4.17 here>


Table 4.17 presents three models: list wise deletion (model 3c),  multiple imputation with missing parents data dropped (model 3a), and multiple imputation with all of the data (3b).  List wise deletion leads to a dramatic decline in sample size from 51792 to 21510.  To provide a larger sample size I estimate a multiple imputation where I only drop cases that did not have a parent interview but impute missing values for children and schools in order to focus on missing school data without imputing up to 29% of the data for the parent’s education and the books in the home variables (see model 3a).  This model has a sample size of 36096.  Last I impute values for all of the missing values and this model includes all 51792 cases (see model 3b).  The most notable difference in that model 3a shows a statistically significant effect of chalkboards and school size. Other wise the models have a similar magnitude and direction for all of the remaining statistically significant variables but the standard errors vary.  


Mean substitution produces unbiased estimates of coefficients in regression analyses but they lead to lower estimates of standard errors (Allison 2001).  In contrast, multiple imputation generates both unbiased and efficient coefficients and also provides better estimates of standard errors (Allison 2001).  Another advantage of multiple imputation is that it allows the inclusion of all cases even if data are missing for the dependent or independent variables.  In this dissertation I also assume that the missing data are missing at random.  In most cases the MAR assumption is quite plausible assuming that enough covariates are included during the imputation step.

I address problems of missing data with multiple imputation using the SAS multiple imputation procedures to generate five randomly generated data sets from the known data (Allison 2000). To generate the missing data I combine all of the level one and level twp variables into one data set and use the Monte Carlo Markov Chain procedure.  This has the advantage of generating efficient and unbiased estimates (Schafer 1996). However, the additional random variation can generate values above or below reasonable bounds.  For all variables who only have positive values I recode any negative estimates to be zero.  For zero/one dummy variables, imputed values above one were recoded to have a value of one.  I next repeat each of the analyses on each of these five data sets.  Last, I take the mean of the coefficients and the weighted average of the standard errors (see Rubin 1987) for each of these coefficients estimated and then I calculate the corresponding p-values. 
Results and Analysis
In this paper I examine the organization of inputs within schools, specifically the association between school autonomy and private schools with student achievement.  Advocates of school privatization and voucher programs argue that private schools are more efficient than public schools and that autonomy increases efficiency and school performance.  Opponents argue that these programs to increase school autonomy, such as charter schools or funding private schools with public funds, lead to increased stratification with limited to no gains in student achievement.
First, I review the arguments behind how private schools and school autonomy can increase achievement, and I examine how private schools and school autonomy can increase stratification. Second, I estimate a series of models to test whether private schools and increased school autonomy are associated with higher achievement.  I also assess claims that school level socio-economic status can account for the association between private schools and achievement. Third, I investigate whether private schools and school autonomy are associated with a more efficient use of school resources by examining the interaction between private school and the school resource variables. Last, I examine whether private schools and school autonomy increase stratification by estimating a slope-as-outcomes analysis of the association between private schools and school autonomy on the slope of family background. 
Conflicting Theoretical arguments for increases in efficiency and achievement 
In this section I elaborate on the theoretical arguments for the increased efficiency of private schools, voucher programs and increased school autonomy. Advocates of private schools argue that students in private schools perform better than students in public schools; and that students in schools with higher autonomy perform better than students in schools with low school autonomy. 
Coleman et al. (1982 and 1984) and numerous others have found a positive association of private schools with academic achievement. Promoters of private schools regularly cite the zero order correlation of students attending private schools with increased achievement. However, numerous critiques note that this positive association could be due to the higher socio-economic status of students who attend private schools and greater motivation of parents who send their children to private schools.

The arguments for privatization and increased autonomy of schools fall into three camps. First, voucher programs may increase competition between schools thus leading to an improved use of existing resources to improve overall school achievement. The second argument in favor of private schools and increased autonomy is that schools with higher autonomy have less bureaucratic and special interests controlling schools such that teachers and administrators are free to make the best decisions possible to improve student performance. And last, certain private schools (such as Catholic schools) may have an egalitarian culture that improves performance for all. In this chapter I assess the evidence for the efficiency and autonomy benefits of private schools in Latin America.
The argument for increases in efficiency due to market forces is that private schools improve achievement because private schools are in competition for students both from public schools and other private schools.  To get more students and greater profits they need to provide an education that is of greater quality than their competitors for a more economical price. Neo-classical economic theory argues that markets can generate the most efficient outcomes under the conditions of perfect competition.  Therefore we would expect that competition will increase student achievement to the degree that schools match the conditions of perfect competition: perfect information, low barriers to entry and exit and low transaction costs. However, in reality these assumptions about perfect competition are not realistic. Parents (those who would choose schools) do not have perfect information. The cost of starting schools is high and the cost of letting all neighborhood schools go out of business is even higher. The cost of moving from a student from one school to another might not be trivial given the distance of the schools from home and the students loss of a group of friends and adjustment to a new set of peers.  
The efficiency argument has the following implications: Private schools would have a higher association with achievement than public schools. And, if private schools increase efficiency, I would expect the interaction of the private school with the school resource variables to show a positive association with achievement.  In other words, private schools would have a larger effect of school resources on achievement than public schools.  

Others, such as Chubb and Moe (1990) and charter school advocates, argue that the student performance increases when teachers and administrators are freed from the constraints of school district bureaucracies or the political interests of school boards.  They argue that teachers and administrators in a particular school are better able to implement effective teaching strategies than can distant bureaucrats or politicians. This increased achievement could be due to designing curricula and lessons that are better adapted to student needs or due to using school resources more efficiently.
The autonomy argument has the following implications: School Autonomy would have a positive effect on achievement.  And, models with both school autonomy and private schools would have a smaller coefficient for private schools than models with private schools alone.  Last, if school autonomy increases efficiency I would expect the interaction of the school autonomy with the school resource variables to show a positive effect on achievement.  

Theoretical arguments for increased stratification

I next examine the arguments for the possible stratifying influence of private schools and the stratifying influence of increased school autonomy. If private schools do not have to accept all students who apply, they could select students with higher ability, better study skills, or students from richer families. Similarly parents who attend private schools could be a self selected group who might be more motivated to help their children academically or possibly have higher incomes such that the costs of sending their children to private schools is much less of a burden than parents with lower incomes.   It is quite plausible that either through school or parent selection, private schools would have a student body that has higher academic achievement, more motivated parents, and students from richer families, in comparison to public schools. If this is true I would expect that the effect of private schools on achievement to decline or become insignificant when mean school SES is added to the model.
Association of Private Schools and School Autonomy with Achievement


In this section I examine the association of private schools with academic achievement and school autonomy with academic achievement.  I first estimate the zero-order association between private schools and school autonomy with achievement (see table 7).  I next assess how this association changes with additional covariates for student socio-economic status, school level socio-economic status, and school resources (see tables 9 and 10). I estimated three-level models of students nested within schools within countries, with Spanish and mathematics achievement as the dependent variables.

I asses the influence of privates schools by examining a categorical variable for region and sector with three categories: urban-public schools, urban-private schools, and rural schools.
  I convert each category into a dummy variable and omit the urban-public school variable.  I estimate a multi-level model of Latin American schools and find a strong association of achievement with urban private schools compared to urban public schools and with rural schools compared to urban public schools. 
Table 6 shows the effect of private schools and school autonomy on math and Spanish achievement. Urban Private schools in Latin America are correlated with a 17.7 rise in math achievement and 22.3 rise in Spanish achievement compared to the mean achievement of urban public schools.  This is equivalent to half of the gap in both math and Spanish achievement between the richest and poorest countries in Latin America. 

<Insert Table 6 Here>


It is possible that this association of private schools with academic achievement could be accounted for by school level socio-economic status differences because there are large differences in mean family background between urban private, urban public schools, and rural schools are quite large (see table 7).  Urban public schools have average parent’s education of 7.99 and a school mean of 16 books in the home per family compared to private schools which have a mean parent’s education of 10.88 years and 24.91 books in the home.  In contrast, the school resource differences by region and sector are much smaller. Urban public schools have an average of 1324 books in their school libraries, 14.77 years of teacher experience, class sizes of 32.23 and only 55% have sufficient text books in each classroom.  In contrast, private schools have an average of 2560 books in their school libraries, 12.6 years of teacher experience, class sizes of 31.26, and 71% have sufficient text books in each classroom. 

<Insert Table 7 Here>

Before exploring the role of additional covariates on the association between private schools and student achievement I examine the influence of school autonomy on achievement.  I use a variety of measures to asses the influences of school autonomy.  First I examine the influences of administrator reports of autonomy where administrators describe their schools as one of the following: first, “the school does not have any autonomy to make its own decisions;” second, “in our school there are few things that we can make decisions about because almost everything is controlled by the national or provincial educational system;” or third,  “in this school we decide the majority of the things that occur here” (PEIC administrator questionnaire 1997, question #30).  
 I estimated three-level models of students nested within schools within 

countries, and find that schools that have no autonomy (choice number one) are not statistically significantly different in student achievement from schools that have full autonomy (choice number three) for both mathematics and Spanish (see table 6).  In contrast partial school autonomy (choice number two) is negatively associated with student achievement for both math and Spanish Achievement.  The increased achievement from moving from a school with partial autonomy to a school with full autonomy is equivalent to 18% of the gap in both math and Spanish achievement between the richest and poorest countries in Latin America (see Model 2  for Spanish and Model 2 for Math in Table 6).

In additional to administrator reports I examine teacher reports of teacher autonomy and independence.  The PEIC survey has several questions about a teacher’s relationship with school administrators: first,  “I participate in the decisions related to my work”  and second a question about teaching materials, ” I participate in the choice of materials, supplies,  and audio-visuals that I use in my classroom”.  The next sets of questions ask about teachers control over choice of textbooks used and control over daily lesson plans.  Teacher control over selection of textbooks and pedagogical materials has a statistically significant and positive association with both math and Spanish achievement.  Teachers control over text book selection is associated with an increase in 6.58 points of math achievement and 4.50 points of Spanish achievement.  Teachers control over other types of pedagogical materials is associated with an increase in 6.12 points of math achievement and 7.01 points of Spanish achievement.  Teacher’s control over lesson plans has no statistically significant association with student achievement.  Last, teacher autonomy as measured by teacher’s who “participate in decisions related to work” is associated with a decline in math achievement by 12.5 point and a decline in Spanish achievement of 12.23 points (see table 6).  

The negative association of teacher decision making could be due to time spent by teacher’s on administration instead of teaching or preparing lessons.  Alternately the negative association could be due to country level differences.  I analyze model 2 in tables 6 with random effects at the country level for all of the school autonomy variables (results not shown).  Teacher decision making is the school autonomy covariate that has a statistically significant random effect at the country level.  This implies that only the slope of teacher decision making varies between different countries and that the other autonomy variables have a consistent association across all twelve countries. Further diagnostic tests show that Argentina, Venezuela, Chile and the Dominican Republic all have a 100% of teachers who say that they participate in school level decision making.  When these countries are added to model 2 in table 6 then the variable of teacher decision making becomes statistically insignificant (results not shown). This provides evidence that the negative slope for teacher decision making is a reflection of country level differences, primarily the influence of the Dominican Republic and Venezuela, and not a phenomena common to all Latin American schools. 

To interpret these findings, I examined the mean differences between schools with different levels of autonomy. I find that schools with full autonomy have a higher mean level of Socio-economic status and higher levels of school resources. Schools with only partial school autonomy have average parent’s education of 7.19 and a school mean of 14 books in the home per family compared to schools with full autonomy have a mean parent’s education of 8.13 and 16.56 books in the home.  Schools with only partial autonomy have an average of 866 books in their school libraries, 13.27 years of teacher experience, class sizes of 30.23, only 55% have sufficient text books in each classroom, and they are in countries with an average spending of $104 dollars per capita on public education.  In contrast, schools with full autonomy have an average of 1592 books in their school libraries, 13.77 years of teacher experience, class sizes of 28.85, 84% have sufficient text books in each classroom, and they are in countries with an average spending of $122.83 dollars per capita on public education (see table 8).
<Insert Table 8 Here>

The positive association of school autonomy with achievement could be due to the higher levels of school resources and more educated parents.  I explore this hypothesis below.

In Tables 9 and 10 I explore how the association of private school and school autonomy with student achievement changes when I add covariates for student level family background, mean school level family background, and school resources. The association of private schools with achievement diminishes when family background and the controls of speaking Spanish in the home and grade are added. This full model shows a decrease of 32% for math and of 22% for Spanish in the associations with achievement compared to the zero-order model with only the region and sector covariates (see model 1 in table 6).  However, even in the full model the magnitude of the private school coefficient is equal to 33% of the gap in math achievement between the richest and poorest countries in Latin America and 37% of the gap in Spanish Achievement between the richest and poorest countries.   The only coefficient that is larger in Model 1 in tables 9 and 10 is the gain in achievement between third and fourth grade.  These results provide initial support for theories of the advantage of private schools in promoting student achievement.  However, these results could be due to selection effects or some unmeasured covariates.  In the next sections I examine whether this private school advantage is due to the higher levels of school socio-economic status in private schools. I also examine whether this private school advantage is due to the higher levels of school autonomy in private schools. 

<Insert Tables 9 and 10 Here>

The Influence of Mean School Socio-Economic Status on the Effect of Private Schools on Student Achievement
  I test whether this private school achievement is due to factors inherent in private schools or simple due to having a higher school level socio-economic status by adding the covariates of mean school parent’s education, mean number of books in the home, or mean percentage of two parent families.   
The model of achievement on private school and student level family background for math achievement is shown in model 1 in table 9 and for Spanish in model 2 in table 10.  These estimates show a statistically significant association of private schools with math achievement of  12.09 and 17.06 for Spanish achievement.  When I add mean school socio-economic status the association of private school with achievement becomes negative and statistically insignificant.  The association of private school with math achievement changes from12.09 to -4.14.  (compare model 1 to model 2 in table 9).  The association of private school with Spanish achievement changes from 17.06 to -1.62 (compare model 1 to model 2 in table 10).  This dramatic switch in sign implies that the positive association of private schools with achievement is due to the mean school socio-economic status and not to some other unique traits of private schools.

The Influence of School Autonomy and School Resources on the Effect of Private Schools on Student Achievement

Model 3 in tables 9 and 10 show a model with the covariates of region and sector, student level SES, school level SES and student autonomy.  The most notable aspect of this model is that the zero-order associations of school autonomy with student achievement described above become statistically insignificant.  


The coefficient of partial vs. full school autonomy changes from being  negative and significant to positive and statistically insignificant. The positive association of choice of textbooks and other pedagogical materials also changes from being positive and statistically significant to statistically insignificant when family background is controlled.    This implies that the positive association of more school autonomy and choice of pedagogical materials with achievement is spurious and that it is probably a proxy or mediating variable for the associations of private schools with achievement and of socio-economic status with achievement.  
The negative coefficient of teacher’s control over school decision making also becomes statistically insignificant.  This implies that any perceived negative influence of teacher controlled schools, such as charter schools, is probably due to region, sector, or socio-economic status differences.

Teacher’s choice of textbooks continues to be positively associated with math achievement when family background is controlled and school resources are controlled (model 4 in tables 9 and 10).  However this is only significant at the .10 significant level.

Last there is a positive association of administrator reports of full vs. no school autonomy on student achievement in the full model.  This provides limited evidence against the benefits of school autonomy.  However  this coefficient is only marginally significant, and must be interpreted with caution due the small number of schools that state they have no school autonomy, only 30 out of 1240. 

It is also noteworthy that the association of teacher reported autonomy with achievement disappears, at the .05 significance level, when controls for private school, school resources, or relevant country dummies are added. This implies that any positive association of teacher autonomy is spurious and due to the influence of private schools, school resources, and country level differences in achievement.
The Influence of School Autonomy on the Association Between  Private Schools and Student Achievement

Chubb and Moe (1990) argue that the positive association between private schools and achievement is due to the higher levels of school autonomy in private schools.  If this is true then I would expect to see a positive and statistically significant association of the private school and autonomy covariates on achievement when these covariates are included separately in a  model (see table 6).  Next, if this hypotheses is true,  when the covariates of  private school and autonomy are both included in a model then the association of private schools with achievement would disappear but the association of achievement with school autonomy would be statistically significant and positive.  

However, the Latin American data seem to show the opposite pattern.  Both autonomy and private school are associated with achievement in separate models (see tables 6). But when included in the same model the association of autonomy with achievement decreases by 40% for Spanish and 36% for Math. (table not shown).  In contrast the coefficient for private schools only changes slightly with an increase of 0.3% for Spanish and a decrease of 7% for Math (table not shown) .  This supports the argument that the positive association of school autonomy with achievement is largely due to the influences of private schools and not the other way around.  Last,  when private schools, school autonomy, and mean school SES are included in the full model neither increased school autonomy nor private schools have a positive effect on achievement at the .05 level.

In sum, the above analyses show that the positive association of private school with achievement is not driven by school autonomy, it is persistent even after controls for school level differences in resources and student level differences in socio-economic status but that this positive association disappears when school mean socio-economic status is added to the model.  
A Test of the Possible Increased Efficiency due to Private Schools and Increased School Autonomy
I next test whether private schools or school autonomy increases are associated with more efficient use of school resources. I test efficiency by estimating a model with an interaction of private school by school resources and school autonomy by school resources (see tables 11 and 12).  If either private schools or increased school autonomy increases efficiency I would expect to find a positive and significant coefficient for the interactions with the school resource covariates.
<Insert Tables 11 and 12 Here>

There is no statistically significant association between the interactions of the school resource covariates and school autonomy (see model 3 in tables 11 and 12). In contrast there is a positive and significant association of teacher’s experience by private school and sufficient texts by private school with math achievement.  There also is a positive and significant association of text books by private school and sufficient texts by private school with Spanish achievement.  The other interaction effects were not statistically significant (see model 2 and 4 in tables 11 and 12). 

Urban private schools both have a greater percentage of schools with textbooks and with sufficient textbooks than urban public schools (see table 8)  in addition to a stronger association of the these two covariates with achievement than in urban public schools (see tables 11 and 12).  Urban private schools both have a slightly lower average level of teacher’s experience than urban public schools (see table 8)  but teacher experience has a stronger association  with achievement in urban private schools than in urban public schools.   To put this in perspective an increase in one standard deviation in teacher’s experience (6.5 years) corresponds to a private school advantage of 4.9 points in math achievement or 14% of the gap in math achievement between the highest and lowest performing schools.    

This analysis implies that textbooks, sufficient texts in the school, and teacher’s experience all are associated with higher levels of academic achievement than in public schools. It is also noteworthy that the private school coefficient becomes insignificant when the interaction terms are added, implying that the benefits of privates schools are due to the more efficient use of resources.  This is consistent with Friedman’s argument of the increased efficiency of private schools. 

Influence of Private Schools and School Autonomy on Stratification

I will examine three questions to asses the potential stratifying effects of private schools and increased school autonomy.  First, is there stratification between private and public schools and between high and low autonomy schools? I test this by examining the differences in the descriptive statistics of socio-economic status between private versus public schools and high autonomy versus low autonomy schools. Second, is the positive association of private schools and autonomy due to stratification?  I test this by estimating models that control for student level and school level socio-economic status  to see if these covariates account for any associations between private schools and school autonomy with achievement.  Third, do private schools increase stratification?  I test for this with a slope-as-outcome analysis of how private schools and school autonomy changes the association between parent’s education and achievement. 


First, as mentioned in earlier sections, there are large differences in the school level mean of parent’s education between public schools and privates schools and between high and low autonomy schools.  Parents in private schools have an average education of 10.88 and in public schools of 7.99 (see table 7).  Parents in schools with limited school autonomy have an average of 7.19 years of education compared to parents in schools with full autonomy who have an average of 8.13 years of education (see table 8).

Second, when mean school SES is added to models of the association of private school then the private school coefficient is no longer positive and becomes negative.  This implies that an individual students higher achievement scores in Latin American private schools is due primarily to  the high socio-economic status of her or his peers. (See tables 9 and 10).  Similarly when mean SES is added the coefficient of no school autonomy versus full autonomy becomes positive and significant for both math and Spanish. This implies that the increases in achievement correlated with increases in school autonomy could be due to the higher socio-economic status in schools with high autonomy.  However, the autonomy findings are somewhat contradictory because there is a positive coefficient for no school autonomy versus full autonomy and a negative coefficient for partial school autonomy versus full autonomy. 


Third, the slopes-as-outcomes model shows no statistically significant association of autonomy or private schools on math achievement but a positive and statistically significant influence of private schools on the association of parent’s education with math achievement.  In contrast school autonomy is associated with a declining association of parent’s education with math achievement (see table 13). At least for math achievement it appears that private schools are associated with increased stratification and increases of school autonomy are associated with decreased stratification. 
<Insert Table 13 Here>

Discussion

Studies about vouchers, charter schools, the benefits about private schools often fall into two camps: those that argue that private schools and school autonomy increase academic achievement and those that argue that privates schools and school autonomy increase stratification.  The analyses in this chapter find no evidence for the first claim and very limited evidence for the second claim in Latin America.
  Private schools in Latin America have both a positive association with achievement in models with no controls.  This association disappears when school level family background is controlled.  These findings are very robust and they are consistent across all models tested and across four different specifications for missing data (mean substitution, listwise deletion, and two different methods of multiple imputation). In Latin America in the positive association of private schools with achievement is due to the higher socio-economic status of students in private schools than in urban public schools or rural schools.  I also find evidence that private schools might even have a negative association with achievement once school resources are controlled.  
While there no evidence of a main effect of a positive association of private schools with achievement, there is very limited evidence of a positive interaction effect with teacher’s experience for mathematics and a positive coefficient for the influence of private schools on the slope of family background for mathematics.  These findings provide very limited support for both those who argue that private schools are associated with efficiency and those who argue that private schools are associated with increased stratification.  However given the limited statistical significance of these coefficients and that there was only evidence of an efficiency effect for one out of 10 possible coefficients any interpretation of these findings as support for the efficiency or stratification arguments must be done with a great deal of caution.  
There also was strong evidence that school autonomy does not increase student achievement controlling for SES, region, sector, and school resources. Again school autonomy on its own does have limited zero-order association with increased achievement.  But, this association largely disappears when controls are added for school resources, private school, and school level socio-economic status.  There is even some evidence that lack of school autonomy is correlated with higher Spanish achievement in the full model (see models 3 and 4, table 10). However, school autonomy, at least for math achievement, is correlated with a decrease in inequalities in academic achievement. 


The results from this chapter provide evidence that the benefits from private schools are primarily due to peer effects; that private schools might increase stratification; and that school autonomy might lead to increased equality in academic achievement.  This implies that policies of increased privatization will not increase student achievement but that policies of moving low performing students to schools with high mean SES might increase achievement. While this strategy could be very useful for an individual parent it cannot be used as a national educational policy.  If one is concerned about equalizing academic achievement limiting the number of private schools and policies to increase school autonomy might be useful, but further investigation is needed.

Tables:

Table 1:

Table 1: Between School Variance
 by Country (Source:Casassus et al. 2001, p.53)



    Socio-Cultural
  Spanish

     Mathematics



    Status

        Achievement
     Achievement



    --------------
  -----------
     -----------

Argentina
  
    39.5%

  29.1%


41.2%

Bolivia

    46.3%

  28.5%


29.8%

Brazil

    47.3%

  25.0%


30.7%

Chile


    35.3%

  17.1%


19.5%

Columbia
  
    38.5%

  24.3%


31.8%

Cuba


    28.8%

  24.3%


31.8%

Honduras
          44.4%

  32.1%


34.2%

Mexico

    46.0%

  27.4%


24.5%

Paraguay
   
    43.6%

  37.6%


34.6%

Peru

          52.9%

  37.3%


44.5%

Dominican Republic    50.0%

  23.0%


44.5%

Venezuela
          33.0%

  19.8%


20.9%

All 12 Countries      45.5

  43.5


54.3


Table 2: Sample Size by Country (Source: PEIC Data)



       Spanish Test
 Mathematics Test



       Sample Sizes      Sample Sizes



      --------------
 ---------------


Argentina
           4,278    
    4,278

Bolivia

     4,879 
          4,870

Brazil
           4,483 
          4,615

Chile

           4,646 
          4,568

Columbia
           4,306 
          4,233

Cuba

           3,950 
          3,989

Honduras
           3,746 
          3,803

Mexico

     5,066 
          5,106

Paraguay
           4,718 
          4,611

Peru

           4,300 
          4,275

Dominican Republic     3,729 
          3,725

Venezuela
           3,691 
          3,742



       -----------
 --------------

All 12 Countries      51,792 
         51,815

Table 3: Variables in the PEIC study examined in this dissertation:

Student Achievement

Performance on a Spanish Achievement Test

Performance on a Math Achievement Test

Region

Rural

Small Urban Area

Large Urban Area

Family Background

Parents education

Two parents at home

Ten or more books at home


Student Characteristics


Male or Female

Is Spanish (or Portuguese)  the primary language
School Autonomy


Private or Public School


School directors’ assessment of School Autonomy


Teacher’s assessment of school autonomy

School Resources


Subjective evaluation of adequate infrastructure


Objective indicators of adequate infrastructure

Instructional Materials available  (chalkboard, textbooks, calculators, computers, etc.)

Size of the library


Class size

Teacher characteristics/ teacher’s resources


Teacher’s Experience

Table 4: Descriptive Statistics for the Multiple Imputed Data for the Math Analysis

Level 1

    Variable       |  Obs       Mean    Std. Dev.       Min        Max

-------------------+--------------------------------------------------

Math achievement   | 51815     254.89
   56.00
    53
       492

Two Parent Family  | 51815       0.64
    0.44
     0          1

Fourth Grade       | 51815       0.50
    0.50
     0          1

Female             | 51815       0.50
    0.48
     0          1

-------------------+--------------------------------------------------

Speak Spanish@ Home| 51815       0.86
    0.27
     0          1

Books in the home  | 51815      16.43
   16.02
     0
     84.70

Parent's Ed.       | 51815       8.15
    4.32
     0
        16

Level 2

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

School ID    |      1446    17658.36     5121.60      10001      25122

Spanish Ach. |      1446      253.90       40.67     134.71     446.15

Country ID   |      1446       17.50        5.13         10         25

Mean P. Ed.  |      1446        7.83        2.85          0      15.36

Mean Books   |      1446       15.68        8.04          0      43.88

-------------+--------------------------------------------------------

Mean 2 P.Fam.|      1446        0.62        0.17          0          1

Urban Private|      1446        0.21        0.40          0          1

Urban Public |      1446        0.44        0.50          0          1

Rural        |      1446        0.35        0.48          0          1

Library Books|      1446     1297.67     2459.69          0      31946

-------------+--------------------------------------------------------

School Size  |      1446      521.36      532.09          0       6026

Teacher Exp. |      1446       13.38        6.07          0         35

Class Size   |      1446       29.26       11.41          0        172

Chalkboard   |      1446        0.99        0.07          0          1

Textbook     |      1446        0.91        0.19          0          1

-------------+--------------------------------------------------------

Suff. Books  |      1446        0.56        0.42          0          1

Money        |      1446      114.56       82.75      28.56     273.36

No Autonomy  |      1446        0.03        0.15          0          1

Some Autonomy|      1446        0.26        0.40          0          1

T.Cont.Texts |      1446        0.83        0.28          0          1

-------------+--------------------------------------------------------

T.Cont.Lesson|      1446        0.94        0.18          0          1

T.Cont.Matrl.|      1446        0.72        0.35          0          1

T.School Dec.|      1446        0.91        0.21          0          1

Level 3

    Variable         |  Obs      Mean    Std. Dev.       Min        Max

---------------------+--------------------------------------------------

Country ID           |  12       17.58        5.48         10         25

Ach.                 |  12      254.73       34.66     224.32     356.68

Per-capita Spending  |  12      113.26       90.02      28.59     273.36

GDP per capita       |  12     3252.50     2012.52     715.23       7283

% of GDP spent on Ed.|  12        3.43        1.38       1.44       7.08

---------------------+--------------------------------------------------

Table 5:  Descriptive Statistics for the Multiple Imputed Data for the Spanish Analysis

Level 1

    Variable       |  Obs        Mean    Std. Dev.       Min        Max

-------------------+---------------------------------------------------

Spanish achievement| 51792     259.35
    58.92         65        397

Two Parent Family  | 51792       0.64
     0.44          0          1

Fourth Grade       | 51792       0.49        0.50          0          1

Female             | 51792       0.50        0.48          0          1

-------------------+---------------------------------------------------

Speak Spanish@ Home| 51792       0.86
     0.27          0          1

Books in the home  | 51792      16.43       16.05          0      81.17

Parent's Ed.       | 51792       8.15        4.30          0         16

Level 2

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

School ID    |      1435    17629.08     5127.15      10001      25122

Spanish Ach. |      1435      258.20       38.90      154.5     389.98

Country ID   |      1435       17.47        5.13         10         25

Mean P. Ed.  |      1435        7.83        2.83          0      15.35

Mean Books   |      1435       15.70        7.98          0      44.65

-------------+--------------------------------------------------------

Mean 2 P.Fam.|      1435        0.63        0.17          0          1

Urban Private|      1435        0.21        0.40          0          1

Urban Public |      1435        0.45        0.50          0          1

Rural        |      1435        0.35        0.48          0          1

Library Books|      1435     1291.88     2466.09          0      31946

-------------+--------------------------------------------------------

School Size  |      1435      520.16      533.47          0       6026

Teacher Exp. |      1435       13.37        6.09          0         35

Class Size   |      1435       29.24       11.45          0        172

Chalkboard   |      1435        0.99        0.07          0          1

Textbook     |      1435        0.91        0.19          0          1

-------------+--------------------------------------------------------

Suff. Books  |      1435        0.56        0.43          0          1

Money        |      1435      114.94       82.90      28.56     273.36

No Autonomy  |      1435        0.03        0.15          0          1

Some Autonomy|      1435        0.26        0.41          0          1

T.Cont.Texts |      1435        0.83        0.28          0          1

-------------+--------------------------------------------------------

T.Cont.Lesson|      1435        0.94        0.18          0          1

T.Cont.Matrl.|      1435        0.72        0.35          0          1

T.School Dec.|      1435        0.91        0.21          0          1

Level 3

    Variable         |  Obs        Mean    Std. Dev.       Min        Max

---------------------+---------------------------------------------------

Country ID           |   12       17.58        5.48         10         25

Per-capita Spending  |   12      113.26       90.02      28.56     273.36

GDP per capita       |   12     3252.33     2012.73        714       7283

% of GDP spent on Ed.|   12        3.43        1.38       1.44       7.08

---------------------+----------------------------------------------------

Table 6 Table 6.1: The Association of Private Schools and School Autonomy With Academic Achievement





Math


         Spanish                 _   
                     

Model 1       Model 2       
  Model 1       Model 2       

                        
Private       Administrator     Private       Administrator 

                      

School        And Teacher   
  School        And Teacher  

                              Only          Autonomy          Only          Autonomy     

                                            Only             

 Only      

                        
coef. se.       coef. se.       coef. se.     coef. se.   

Level 2                                    

Public (omitted)                                              

Private                 
17.72 2.17***                  22.18 2.12***               

Rural                   
-6.37 3.36  +                 -11.55 2.59***               

Admin. Full Autonomy (omitted)                                                           

Admin. No School Autonomy                     0.85 4.49                     3.00 6.01    

Admin. Partial School Autonomy               -6.32 2.36 **                 -7.98 2.28*** 

Tch. Control over Text Selection              6.58 3.17  *                  4.50 2.57  + 

T. has freedom to develop lessons             1.63 3.63                    -0.47 2.89    

T.Control over Pedagogical Materials          6.12 2.15 **                  7.01 2.00*** 

T.Control over Decision Making              -12.50 3.50***                -12.23 2.56*** 


    

Level 3

Intercept                      52.9 10.0***  256.2 11.0***    256.9 8.7***  263.4 9.4*** 

 +=p-value<.10,  *=p-value<.05, **=p-value<.01,  ***=p-value<.001

(1) Note: Coefficient multiplied by a 100

Table 7 Table 6.2: Descriptive Statistics of Schools with Full Autonomy, Partial Autonomy, and No School Autonomy 
	
	Some Autonomy
	No Autonomy
	Full Autonomy

	Variable
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev

	Mean Parent’s Ed.
	7.19
	2.57
	6.89
	2.26
	8.13
	3.06

	Mean books in the home
	13.88
	7.39
	13.00
	5.69
	16.56
	8.60

	Mean % of two parent families
	0.65
	0.17
	0.55
	0.17
	0.63
	0.18

	Library Books
	866.38
	1859.01
	325.93
	544.03
	1592.49
	2799.03

	School Size
	562.58
	584.31
	514.23
	466.32
	539.38
	541.45

	Teacher’s Exp.
	13.27
	5.63
	13.21
	3.54
	13.77
	6.47

	Class Size
	30.23
	9.72
	32.39
	10.06
	28.85
	12.53

	Chalk
	0.99
	0.06
	0.97
	0.09
	0.99
	0.07

	Textbook
	0.87
	0.23
	0.76
	0.27
	0.93
	0.18

	Sufficient Books
	0.55
	0.44
	0.37
	0.42
	0.60
	0.43

	Per-Capita Spending
	104.21
	74.79
	71.68
	53.59
	122.83
	84.30

	Teacher Input into Textbook Selection
	0.80
	0.30
	0.75
	0.29
	0.84
	0.29

	Teacher Control over Lesson Plans
	0.93
	0.21
	0.91
	0.15
	0.94
	0.19

	Teacher Input into choice of Materials
	0.66
	0.38
	0.61
	0.37
	0.73
	0.35

	Teacher Input into School Level Decisions 
	0.90
	0.22
	0.94
	0.12
	0.90
	0.22

	Urban Private School
	0.14
	0.35
	0.16
	0.37
	0.23
	0.42

	Urban Public School
	0.51
	0.50
	0.41
	0.50
	0.42
	0.49

	Rural
	0.35
	0.48
	0.44
	0.50
	0.35
	0.48

	Sample Size
	311
	
	32
	
	909
	


Table 8 Table 6.3: Descriptive Statistics of the Urban Public School, Urban Private School, Rural,  Sub-Samples 
	
	Rural
	
	Urban Private
	Urban Private

	
	Mean
	Std. Dev
	Mean
	Std. Dev
	Mean
	Std. Dev

	Mean Parent’s Ed.
	5.83
	2.08
	10.88
	2.15
	7.99
	2.33

	Mean books in the home
	9.66
	4.88
	24.91
	7.16
	16.28
	5.97

	Mean % of two parent families
	0.59
	0.19
	0.73
	0.14
	0.61
	0.14

	Library Books
	509.68
	1613.83
	2560.43
	3533.03
	1324.31
	2152.89

	School Size
	237.22
	224.22
	628.21
	587.74
	688.84
	586.22

	Teacher’s Exp.
	12.02
	6.02
	12.60
	5.97
	14.77
	5.94

	Class Size
	23.96
	11.50
	31.26
	10.65
	32.40
	10.34

	Chalk
	0.98
	0.10
	0.99
	0.04
	0.99
	0.04

	Textbook
	0.87
	0.24
	0.96
	0.12
	0.92
	0.17

	Sufficient Books
	0.50
	0.44
	0.71
	0.38
	0.55
	0.42

	Per-Capita Spending
	100.97
	75.92
	104.26
	73.61
	130.73
	89.27

	Administrator’s have Partial School Autonomy
	0.25
	0.41
	0.18
	0.36
	0.29
	0.42

	Teacher Input into Textbook Selection
	0.80
	0.31
	0.88
	0.24
	0.83
	0.27

	Teacher Control over Lesson Plans
	0.93
	0.20
	0.94
	0.18
	0.94
	0.17

	Teacher Input into choice of Materials
	0.67
	0.38
	0.77
	0.32
	0.73
	0.33

	Teacher Input into School Level Decisions 
	0.92
	0.21
	0.88
	0.25
	0.92
	0.19

	Sample size
	498
	
	296
	
	641
	


Table 9 Table 6.4: The Association of Math Achievement with Private Schools, School Level Family Background, School Autonomy, and School Resources 

Table 6.1

                                 Model 1       Model 2        Model 3       Model 4 

                                 Private       Private,       Private,      Private, 

                                               Mean SES       Mean SES,     Mean SES, 

                                                              Autonomy      Autonomy, 

                                                                            Resources

                                  coef. sd.     coef. sd.      coef. sd.     coef. sd. 

Level 1 

Parent's Ed.                      0.99 0.10***  0.93 0.10***   0.94 0.05***  0.93 0.05***

Books in the home                 0.19 0.03***  0.18 0.03***   0.18 0.01***  0.18 0.01***

Two Parent Family                 2.02 0.67 **  1.92 0.67 **   1.96 0.40***  1.92 0.40***

Fourth Grade                     14.12 2.12*** 14.11 2.12***  14.11 0.33*** 14.11 0.33***

Student is Female                -2.13 0.64*** -2.15 0.64***  -2.09 0.36*** -2.14 0.36***

Speak Spanish at Home             2.19 0.62***  2.16 0.63***   2.29 0.75 **  2.13 0.75 **

Level 2 

Public (omitted)                                                                

Private                          12.09 2.01*** -4.14 3.01     -4.61 2.17  * -5.65 2.30  *

Rural                            -3.10 3.46     4.98 2.87  +   4.93 1.65 **  3.88 1.73  *

Full Autonomy (omitted)                                                          

No School Autonomy                                             6.18 4.20     7.55 4.22  +

Partial School Autonomy                                       -2.42 1.60    -1.82 1.61   

Tch. Control over Text Selection                               4.19 2.66     5.06 2.67  +

T. has freedom to develop lessons                              3.58 3.53     2.99 3.52   

T.Control over Pedagogical Materials                          -1.83 2.55    -2.52 2.57   

T.Control over Decision Making                                -2.22 3.29    -1.60 3.30   

Chalkboard                                                                   0.1410.00   

Textbooks                                                                    3.48 3.90   

Teacher's Exp.                                                               0.07 0.11   

Class Size                                                                  -0.18 0.07 **

Sufficient Texts                                                            -0.52 1.90   

# of Library books(1)                                                        0.09 0.03 **

School Size(1)                                                              -0.04 0.14   

School Mean Parent's Ed.                        2.25 0.87 **   2.22 0.55***  2.37 0.56***

School Mean Books in the home                   0.75 0.16***   0.74 0.17***  0.66 0.17***

School Mean Two Parent Family                  10.68 5.47  +  11.94 4.92  * 11.33 4.90  *

level 3 

Intercept                         233.1 8.5***  197.8 9.7***  194.2 9.9***  171.8 14.5***

Spending per cap.                                                            0.21 0.07 **

 +=p-value<.10,  *=p-value<.05, **=p-value<.01,  ***=p-value<.001

Table 10 Table 6.5: The Association of Spanish Achievement with Private Schools, School Level Family Background, School Autonomy, and School Resources 

                                 Model 1       Model 2        Model 3       Model 4 

                                 Private       Private,       Private,      Private, 

                                               Mean SES       Mean SES,     Mean SES, 

                                                              Autonomy      Autonomy, 

                                                                            Resources

                                  coef. sd.     coef. sd.      coef. sd.     coef. sd. 

Level 1 

Parent's Ed.                     1.24 0.10***  1.15 0.09***   1.16 0.06***  0.93 0.05***

Books in the home                0.19 0.02***  0.18 0.01***   0.19 0.01***  0.37 0.03***

Two Parent Family                1.86 0.37***  1.67 0.40***   1.67 0.47***  4.90 0.45***

Fourth Grade                    17.63 2.35*** 17.62 2.35***  17.61 0.39*** 15.23 0.39***

Student is Female                5.70 0.70***  5.68 0.71***   5.77 0.41***  4.94 0.54***

Speak Spanish at Home            2.10 0.92  *  2.01 0.90  *   1.64 0.87  +  1.67 0.78  *

Level 2 

Public (omitted)                                                                

Private                         17.06 1.79*** -1.62 2.47     -2.00 2.11    -3.88 2.24  +

Rural                           -8.97 2.48***  0.13 2.42      0.03 1.61    -1.18 1.70   

Full Autonomy (omitted)                                                          

No School Autonomy                                            9.01 4.13  *  7.10 3.77  +

Partial School Autonomy                                      -2.93 1.57  + -1.87 1.83   

Tch. Control over Text Selection                              0.78 2.61     1.39 2.81   

T. has freedom to develop lessons                             1.41 3.46     0.62 3.30   

T.Control over Pedagogical Materials                         -3.20 2.51    -1.88 2.68   

T.Control over Decision Making                                2.44 3.23     2.14 2.90   

Chalkboard                                                                  9.07 9.98   

Textbooks                                                                  -0.19 3.83   

Teacher's Exp.                                                             -0.17 0.11   

Class Size                                                                 -0.12 0.06  +

Sufficient Texts                                                            1.21 2.49   

# of Library books(1)                                                       0.05 0.03  +

School Size(1)                                                             -0.10 0.14   

School Mean Parent's Ed.                       3.27 0.69***   3.33 0.54***  3.69 0.55***

School Mean Books in the home                  0.65 0.16***   0.64 0.17***  0.58 0.17***

School Mean Two Parent Family                 14.57 6.02  *  15.69 4.91 ** 15.71 4.89 **

Level 3 

Intercept                        230.5 8.3***  186.8 8.5***  184.8 8.6***  158.1 12.7***

Spending per capita                                                         0.19 0.04***

 +=p-value<.10,  *=p-value<.05, **=p-value<.01,  ***=p-value<.001

Table 11 Table 6.6: The Interaction of Private Schools and School Autonomy by School Resources for Math Achievement 

                     

   Model 1       Model 2        Model 3       Model 4 

                        
   Private       Adminstrator   Private       Private, 

                      

   School        And Teacher    and           Autonomy,

                                 Only          Autonomy       Autonomy      F.B. and 

                                 

  Only           Only          Resources 

                        coef. sd.     coef. sd.      coef. sd.     coef. sd. 

Level 1 

Parent's Ed.                     0.93 0.05***  0.93 0.05***   0.94 0.05***  0.93 0.05***

Books in the home                0.18 0.01***  0.18 0.01***   0.18 0.01***  0.18 0.01***

Two Parent Family                1.92 0.40***  1.92 0.40***   2.00 0.40***  1.92 0.40***

Fourth Grade                    14.11 0.33*** 14.12 0.33***  14.11 0.33*** 14.12 0.33***

Student is Female               -2.14 0.36*** -2.13 0.36***  -2.20 0.36*** -2.13 0.36***

Level 2 

Public (omitted)                                                         

Private                         -5.21 2.30  *-18.7637.59     -5.37 2.31  *-14.7939.18   

Rural                            3.71 1.73  * 41.8226.16      3.87 1.73  * 46.0828.27   

Mean School Level Parents' Ed.   2.42 0.56***  2.47 0.56***   2.46 0.56***  2.50 0.56***

Mean School Lvl. Books at Home   0.65 0.17***  0.57 0.17***   0.66 0.17***  0.58 0.17***

Mean % of Two Parent Families   10.33 4.89  *  9.95 4.85  *  10.00 4.90  *  9.82 4.85  *

Full Schl. Autonomy              4.80 4.46     2.90 4.45      1.45108.15   -25.84120.64   

Textbooks                        3.19 3.79     2.49 5.96    -14.2733.17   -12.6434.33   

Chalkboard                      -0.98 9.90    19.0323.38    -22.27103.83   -27.98111.17   

Teacher's Exp.                   0.08 0.11    -0.05 0.17      1.63 0.92  +  1.51 0.91  +

Class Size                      -0.18 0.07 ** -0.05 0.10     -0.07 0.49     0.20 0.51   

# of Library books               0.08 0.03 **  0.06 0.05      0.37 0.47     0.41 0.46   

School Size                     -0.05 0.14    -0.14 0.17      1.00 1.43     0.51 1.41   

Sufficient Texts                -0.74 1.90    -0.10 2.61      4.8113.15     3.8713.07   

Textbooks by Autonomy                                        17.9533.61    15.6034.48   

Chalkboard by Autonomy                                       21.11105.50    51.24120.30   

Teacher's Exp. by Autonomy                                   -1.61 0.94  + -1.62 0.93  +

Class Size by Autonomy                                       -0.13 0.50    -0.26 0.51   

Sufficient Texts by Autonomy                                 -5.7013.44    -3.8613.32   

# of Lib. books by Autonomy                                  -0.29 0.47    -0.35 0.46   

School Size by Autonomy                                                    -0.67 1.43   

Textbooks by Rural                             0.87 7.57                    1.00 7.58   

Textbooks by Priv.                            11.8412.96                   11.9913.06   

Chalkboard by Rural                          -26.6825.93                  -30.9928.34   

Chalkboard by Priv.                          -13.6237.72                  -17.6539.31   

Teacher's Exp. by Rural                        0.07 0.24                    0.08 0.24   

Teacher's Exp. by Priv.                        0.61 0.29  *                 0.61 0.29  *

Class Size by Rural                           -0.34 0.15  *                -0.33 0.15  *

Class Size by Priv.                            0.05 0.16                    0.06 0.16   

# of Library books by Rural                   -0.09 0.08                   -0.09 0.08   

# of Library books by Priv.                    0.05 0.06                    0.05 0.06   

School Size by Rural                          -0.43 0.57                   -0.50 0.57   

School Size by Priv.                           0.30 0.32                    0.31 0.32   

Sufficient Texts by Rural                     -6.40 3.58  +                -6.66 3.58  +

Sufficient Texts by Priv.                      5.80 4.57                    5.11 4.58   

Level 3 

Intercept                      172.6814.30***153.5325.12*** 177.07106.95  +179.02113.16   

Spending per cap.                0.21 0.06 **  0.22 0.07***   0.21 0.06 **  0.21 0.07 **

 +=p-value<.10,  *=p-value<.05, **=p-value<.01,  ***=p-value<.001

Table 12 Table  6.7: The Interaction of Private Schools and School Autonomy by School Resources for Spanish Achievement 

                     

   Model 1       Model 2        Model 3       Model 4 

                        
   Private       Adminstrator   Private       Private, 

                      

   School        And Teacher    and           Autonomy,

                                 Only          Autonomy       Autonomy      F.B. and 

                                 

  Only           Only          Resources 

                        coef. sd.     coef. sd.      coef. sd.     coef. sd. 

Level 1 

Parent's Ed.                     1.11 0.06***  1.15 0.06***   1.17 0.06***  1.15 0.06***

Books in the home                0.19 0.01***  0.18 0.01***   0.19 0.01***  0.18 0.01***

Two Parent Family                1.67 0.46***  1.67 0.47***   1.68 0.47***  1.67 0.47***

Fourth Grade                    16.91 0.38*** 17.62 0.39***  17.63 0.39*** 17.63 0.39***

Student is Female                4.17 0.40***  5.70 0.41***   5.71 0.41***  5.70 0.41***

Level 2 

Public (omitted)                                                         

Private                         -3.54 2.24   -14.0236.94     -3.35 2.24    -7.9538.48   

Rural                           -0.09 1.70    20.6625.85     -1.30 1.70    29.1927.94   

Mean School Level Parents' Ed.   3.30 0.56***  3.65 0.55***   3.59 0.55***  3.70 0.55***

Mean School Lvl. Books at Home   0.63 0.17***  0.53 0.17 **   0.59 0.17***  0.51 0.17 **

Mean % of Two Parent Families   13.32 4.88 ** 14.03 4.85 **  14.49 4.87 ** 13.46 4.85 **

Full Schl. Autonomy             -8.62 4.49  +-13.73 4.45 ** -87.04112.09   -139.43123.57   

Textbooks                        0.05 3.75    -3.29 5.86    -10.3935.16   -21.8335.41   

Chalkboard                       4.97 9.88    18.5722.97    -55.59108.42   -82.69114.61   

Teacher's Exp.                  -0.11 0.11    -0.26 0.16      0.30 0.91     0.10 0.91   

Class Size                      -0.14 0.06  * -0.01 0.09     -0.11 0.51     0.05 0.51   

# of Library books               0.05 0.03  +  0.03 0.05      0.47 0.47     0.55 0.47   

School Size                     -0.05 0.14    -0.10 0.17                  

Sufficient Texts                -0.84 1.87     0.14 2.56      7.4312.89     8.6712.85   

Textbooks by Autonomy                                        10.0335.61    18.4835.59   

Chalkboard by Autonomy                                       64.43110.15   111.22123.85   

Teacher's Exp. by Autonomy                                   -0.46 0.93    -0.38 0.92   

Class Size by Autonomy                                       -0.03 0.52    -0.07 0.51   

Sufficient Texts by Autonomy                                 -8.8113.17    -8.9613.10   

# of Lib. books by Autonomy                                  -0.43 0.47    -0.53 0.47   

School Size by Autonomy                                                   

Textbooks by Rural                             3.40 7.47                    3.71 7.47   

Textbooks by Priv.                            17.1912.71                   19.7812.79   

Chalkboard by Rural                          -14.8925.60                  -24.2427.97   

Chalkboard by Priv.                          -15.2837.05                  -24.3138.60   

Teacher's Exp. by Rural                        0.23 0.24                    0.26 0.24   

Teacher's Exp. by Priv.                        0.27 0.28                    0.28 0.28   

Class Size by Rural                           -0.26 0.15  +                -0.26 0.15  +

Class Size by Priv.                           -0.01 0.16                    0.00 0.16   

# of Library books by Rural                   -0.06 0.08                   -0.05 0.08   

# of Library books by Priv.                    0.04 0.06                    0.04 0.06   

School Size by Rural                          -0.68 0.56                   -0.65 0.56   

School Size by Priv.                           0.21 0.31                    0.15 0.31   

Sufficient Texts by Rural                     -8.26 3.54  *                -8.23 3.53  *

Sufficient Texts by Priv.                      7.32 4.47                    7.28 4.48   

Level 3 

Intercept                     175.2112.95***165.1823.74*** 247.61110.58  *281.38115.70  *

Spending per cap.               0.20 0.05***  0.20 0.04***   0.20 0.04***  0.20 0.04***
+=p-value<.10,  *=p-value<.05, **=p-value<.01,  ***=p-value<.001
Table 13 Table 6.8: A Slopes-As-Outcomes Analysis of the Association Between Private Schools and School Autonomy with the Slope of Family Background 

                                 Spanish                       Math

                     
         Model 1       Model 2        Model 3       Model 4 

                                 Private,      Private,       Private,       Private, 

                      
         Autonomy,     Autonomy,      Autonomy,      Autonomy,

                                               and Mean SES                  and Mean SES

                                 coef. sd.     coef. sd.      coef. sd.      coef. sd. 

Level 1 

Books in the home                0.37 0.03***  0.18 0.01***   0.18 0.01***  0.18 0.01***

Two Parent Family                4.90 0.45***  1.67 0.47***   1.92 0.40***  1.91 0.40***

Fourth Grade                    15.23 0.39*** 17.62 0.39***  14.11 0.33*** 14.10 0.33***

Student is Female                4.94 0.54***  5.69 0.41***  -2.14 0.36*** -2.12 0.36***

Speak Spanish at Home            1.67 0.78  *  2.03 0.87  *   2.13 0.75 **  2.12 0.75 **

Parent's Ed.                     0.93 0.05***  1.03 0.36 **   0.93 0.05***  1.86 0.31***

Private                                        0.09 0.15                    0.21 0.13  +

Rural                                          0.01 0.14                    0.07 0.12   

No School Autonomy                            -0.35 0.37                   -0.37 0.33   

Partial School Autonomy                        0.11 0.14                   -0.13 0.12   

Tch. Input in Text Selection                  -0.17 0.24                   -0.70 0.20***

Tch. Control over Lessons                      0.18 0.31                   -0.28 0.27   

T.Input on Teachin Materials                   0.22 0.19                    0.63 0.17***

Tch.Input in School Decisions                 -0.11 0.28                   -0.61 0.25  *

Level 2 

Public (omitted)                                                         

Private                         -3.88 2.24  + -4.70 2.63  +  -5.65 2.30  * -7.68 2.60 **

Rural                           -1.18 1.70    -1.34 1.94      3.88 1.73  *  3.21 1.91  +

Full Schl. Autonomy (omitted)                                            

No School Autonomy               7.10 3.77  + 12.17 4.90  *   7.55 4.22  + 10.18 4.78  *

Partial School Autonomy         -1.87 1.83    -3.46 1.89  +  -1.82 1.61    -0.76 1.84   

Tch. Input in Text Selection     1.39 2.81     2.31 3.11      5.06 2.67  +  9.92 3.03 **

Tch. Control over Lessons        0.62 3.30     0.33 4.19      2.99 3.52     5.32 4.07   

T.Input on Teachin Materials    -1.88 2.68    -4.72 2.86     -2.52 2.57    -7.03 2.82  *

Tch.Input in School Decisions    2.14 2.90     3.20 3.91     -1.60 3.30     3.15 3.80   

Chalkboard                       9.07 9.98     9.00 9.97      0.1410.00    -0.57 9.98   

Textbooks                       -0.19 3.83    -0.12 3.84      3.48 3.90     3.41 3.89   

Teacher's Exp.                  -0.17 0.11    -0.17 0.11      0.07 0.11     0.09 0.11   

Class Size                      -0.12 0.06  + -0.12 0.06  +  -0.18 0.07 ** -0.18 0.06 **

Sufficient Texts                 1.21 2.49    -0.89 1.86     -0.52 1.90    -0.51 1.90   

# of Library books (1)           0.05 0.03  +  0.05 0.03  +   0.09 0.03 **  0.09 0.03 **
School Size (1)                 -0.10 0.14    -0.10 0.14     -0.04 0.14    -0.04 0.14   

Level 3 

Intercept                      158.1212.68***159.2012.96*** 171.7614.50***165.4514.66***

Spending per cap.                0.19 0.04***  0.19 0.04***   0.21 0.07 **  0.21 0.07 **

Appendix A: School Autonomy Questions from the School Administrator Questionnaire
30. ¿Cuál de estas frases refleja más la realidad de la escuela que Ud. dirige?


( MARQUE SOLO UNA

 a) La escuela no tiene ninguna autonomía 

      de decisión propia

 b) En la escuela hay pocas cosas que se pueden

     decidir porque casi todo está normado por el

     sistema educacional nacional o provincial

 c) En la escuela se decide la mayor parte 

      de las cosas que suceden en ella

Which of these sentences most reflects the reality of the school you direct?

(Mark only one)

A.The school does not have any autonomy to make it’s own decisions

B.In our school there are few things that we can make decisions about because almost everything is standardized/mandated by the national or provincial educational system

C. In this school we decide the majority of the things that occur here.

31. ¿Qué grado de autonomía de decisión (autonomía escasa o nula, autonomía parcial o plena autonomía) posee la escuela en las siguientes áreas? 


( CONTESTE PARA CADA UNO

	
	Autonomía escasa o nula
	Autonomía parcial
	Plena autonomía



 31.1  Nombramiento y remoción del personal

 31.2  Distribución del presupuesto

 31.3  Selección de libros de texto y otros 

          materiales didácticos

 31.4  Admisión, suspensión o expulsión 

          de los alumnos

 31.5  Promoción de los alumnos 

          al grado siguiente

 31.6  Formulación y modificación de reglas 

          (normas) disciplinarias en general

 31.7  Establecimiento de prioridades 

          pedagógicas

 31.8  Planeamiento y ejecución de 

          actividades extra-curriculares 

          (extra-programáticas, complementarias)

What degree of autonomy (no autonomy, some autonomy, or complete autonomy) does the school have in the following areas:

1. Hiring and promoting staff

2. Distributing the budget

3. Choice of textbooks and other pedagogical materials

4.  Admission, Suspension, and expulsion of students

5. Promotion of students to the next grade

6. Formation and modification of school rules, norms, and discipline in general

7. Setting of pedagogical priorities

8. Planning and execution of extracurricular activities and extracurricular academic activities

32. ¿Cuál de las siguientes estrategias para la elaboración del plan escolar se asemeja más a lo que sucede en esta escuela? 

    ( MARQUE SOLO UNA

 a) Utilizamos un plan escolar desarrollado por las


 autoridades educacionales regionales o nacionales

 b) Después de elaborar el plan escolar, 

                 lo presento al cuerpo docente

 c) Elaboro una propuesta, recibo las sugerencias 

      de los maestros y, en base a ellas, redacto 

      la versión final

 d) El cuerpo docente y yo elaboramos una propuesta

      y, después de discutirla, redactamos la versión final

 e) El cuerpo docente elabora una propuesta, 

      la que modifico para su versión final

f)  No tenemos un plan escolar

Which of the following strategies of curriculum development most resemble the strategies the work well (or succeed) in your school?

a. We use a curriculum designed by the regional or national education ministries

b. After we develop a curriculum we present to the teachers in out school

c. We create a proposed curriculum, we get feedback from teachers, and based on their feedback we create a final  version of our curriculum 

d. The teaching staff and I develop a proposed curriculum and after discussion we revise the curriculum to create a final version

e. The teaching staff develops a proposed curriculum which we then modifiy to create a final version

f. We have no school wide curriculum

Appendix B: Teacher Autonomy Questions from the Teacher Questionnaire
37. Frente a las siguientes afirmaciones sobre desempeño profesional, señale cuales reflejan como se siente Ud. con su trabajo actualmente.


( MARQUE TODAS LAS QUE CORRESPONDA

 a) Tengo libertad para realizar mi trabajo


 b) Mis colegas me apoyan en mis iniciativas


 c) Soy respetado(a) por los alumnos de la escuela


 d) El director (directora) de la escuela reconoce mi trabajo

 e) Mis colegas me consultan en las materias que yo manejo


  f) Disfruto al hacer clases


Which of the following statements about professional development best describes your work situation:

(mark all that apply)

a. I have the freedom to control my own work

b. My colleagues help me with my initiatives

c. I am respected by the students of this school

d. The director recognizes (notices/values) my work in the school

e. My colleagues ask for my advice about teaching  (<or> my colleagues ask for my advice about the curriculum areas that I have specialties)

f. I enjoy teaching

39. Frente a cada una de las afirmaciones sobre sus relaciones con el director (directora) de la escuela: 


( MARQUE  TODAS LAS QUE CORRESPONDA

 a)  Participo en las decisiones relacionadas con mi trabajo





 b)  Participo en la elección de los textos que utilizo en el aula

 c)  Participo en la elección del material concreto o audiovisual 

       que utilizo.

 d)  El director me anima y motiva en mi trabajo


 e)  Le tengo plena confianza profesional


 f)   Logra que me comprometa con la escuela


 g)  El director (la directora) estimula un ambiente 

       de cambio educativo


Which of the following phrases best describes your relation with the principle of this school:

(mark all that apply)

a. I participate in the decisions related to my work

b. I participate in the choice of textbooks used in my classroom

c. I participate in the choice of materials, supplies,  and audio-visuals that I use in my classroom

d. The director motivates me in my work

e. I have full professional confidence in my principle

f. The principle finishes and completes what he/she promises he/she will do

g. The principle creates an environment for educational/pedagogical change/improvement 
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� The following countries have implemented decentralization programs or prolicies to increase school autonomy in the 1990s: Argentina, Colombia, Chile, Brazil, Mexico, Dominican Republic, El Salvador, Guatemala, Paraguay, Bolivia, and Nicaragua. (Guajardo 1999) 


� The main recommendations of the World Conference for Education consisted of the following six goals:


1. Expansion of early childhood care and developmental activities, including family and community interventions, especially for poor, disadvantaged and disabled children; 


2. Universal access to, and completion of, primary education (or whatever higher level of education is considered as "basic") by the year 2000; 


3. Improvement in learning achievement such that an agreed percentage of an appropriate age cohort (e. g. 80% of 14 year-olds) attains or surpasses a defined level of necessary learning achievement; 


4. Reduction of the adult illiteracy rate (the appropriate age group to be determined in each country) to, say, one-half its 1990 level by the year 2000, with sufficient emphasis on female literacy to significantly reduce the current disparity between male and female illiteracy rates; 


5. Expansion of provisions of basic education and training in other essential skills required by youth and adults, with program effectiveness assessed in terms of behavioral changes and impacts on health, employment and productivity; 


6. Increased acquisition by individuals and families of the knowledge, skills and values required for better living and sound and sustainable development, made available through all education channels including the mass media, other forms of modern and traditional communication, and social action, with effectiveness assessed in terms of behavioral change. 


� Colombia’s program was targeted to poor families, while the other three were nation wide programs.


� This study title in English is “First International Comparative Study “ 


� Students in Brazil were tested in Portuguese


� A more straightforward assessment would consist of two dummy variables: one for urban/rural and another for public/private.  Unfortunately there was extensive missing data for rural administrators when they answered the question as to whether their schools were public or private schools.  To avoid this missing data problem I use the indicators used to create the stratified sample for this survey.  The PEIC consists of a stratified multi-stage random sample where schools were first stratified into public schools in large urban areas, public schools in small urban areas, private schools in large urban areas, private schools in small urban areas and rural schools.  In this study I collapse these five categories into three: urban public schools, urban private schools, and rural schools.  This variable has no missing values.


� Casassus et al (2001) calculate between school variance from a two-level model of student achievement with no covariates.  These can be interpreted as the percentage of variance in achievement that can be explained by schools.  The remaining variance is at the student level. 
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