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Summary
The objective of this research is to demonstrate if regional socioeconomic (or income) homogeneity in schools
in the public education system in Puerto Rico has led to homogeneity in academic performance through selfreinforcement effect. Using the data from the Puerto Rico Community Survey and the Department of Education
of Puerto Rico for 2017-2018 school year, the Duncan index of dissimilarity was applied. An existing relationship
was found between municipal socioeconomic and academic segregation, particularly in rural areas. The results
also showed plenty of homogeneity within municipalities in socioeconomic and educational terms.
It is necessary to evaluate the current public policy in Puerto Rico, Act # 85 of 2018, since it focuses in the utilization
of instruments such as education vouchers through the Free School Selection and Charters Schools, measures
that could contribute to increase inequality in the system. We propose to differentiate the public policy for the
country’s rural areas, identifying what factors may reinforce the quality of education in rural municipalities in such
a way that it compensates for the negative effect of economic inequality. We also propose to evaluate the benefit
derived from each dollar invested in a student in each school, in order to make an equitable resource redistribution,
and a budget adjusted to the expected performance per student. It is easier to improve the quality of education
than to change the challenging socioeconomic contexts or the macroeconomic conditions of our country.
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Regional socioeconomic profile
and its relationship with school segregation
in public schools in Puerto Rico.
Indira Luciano Montalvo
with the collaboration of Jesús Tirado Garay

Introduction
The social mobility topic and its relationship with an individual’s education dates back to the beginning of the
1950’s. During the evolution of this topic, it has been recognized that for students to have a good academic
performance and good possibilities of self-improvement it is not enough to study and finish school; there is
rather a set of factors that may have an impact on their trajectory. It can be anywhere from individual to family
factors, community, and school environment factors, up to macroeconomic factors such as characteristics of
the labor market in which they will be inserted in the future.
When considering this diversity of factors, it becomes interesting to see how children with the same cognitive
capacity but different social situation, do not have the same academic performance nor the same possibility of
success in their educational process. When adding spatial analysis, an additional factor is inserted: regional
social differences. Regions with less favorable socioeconomic characteristics are associated with lower student
academic performance. This situation could worsen still further when these regions lack diversity and keep a
high socioeconomic homogeneity, since it reinforces the negative effects making communities more vulnerable.
In a public education system where school selection is not free, social inequalities tend to be accentuated. Hence,
families have a private education option (not accessible in many cases) or may move from their community.
However, it has been proved that the best schools tend to offer services to higher income families, favoring more
segregation and less homogeneity among schools in a region, and more homogeneity within schools. In general,
this results in having poorer students in public schools and higher income students in private schools.
In an analysis of academic performance of students in a regional context, it would be desirable to find
heterogeneity within schools and homogeneity among schools in the region. Heterogeneity within schools allows
for a possibility of improvement for the more vulnerable when sharing with those with better socioeconomic
characteristics and better performance. When homogeneity occurs within the school, there is an effect of
peers’ self-reinforcement affecting the teaching-learning process. In the case where most students are poor, the
hindering resources are multiplied, and the facilitating resources are divided. This will lead to worse academic
performance, less resources for the school and worse teaching quality.
In the case of Puerto Rico, the changes in education public policy are significant, and it has been historically
characterized as such as shown by Ladd and Rivera-Bátiz (2006). These authors made a school performance
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analysis as it related to income levels in some schools and communities in the Island, finding that the best
performance is associated with higher income communities. It would be useful to know the urban and
rural areas or the communities with higher vulnerability with respect to the socioeconomic variables already
discussed. Furthermore, it would also be useful to link the characteristics of those regions to students’ academic
achievement in the public education system in the country. This will serve as a map or a guide to estimate the
effects of any future public policy, thus knowing beforehand the vulnerable areas.
It is possible to research the relationship between socioeconomic variables and students’ performance in the
public education system, adding the spatial aspect with segregation analysis. According to James and Taeuber
(1985) (in Bellei, 2013), segregation refers to the unequal distribution possessed by different social groups,
whether it be among units organized differently or among geographic areas, or a combination of both. Taking
this into account, in this research we attempted to answer the following question: Is there a relationship between
socioeconomic school segregation and academic segregation at the regional level in public schools of Puerto
Rico? Taking this question as a departing point, the objective of this investigation was to show if regional
socioeconomic (or income) homogeneity in schools in the public education system in Puerto Rico has led to
academic performance homogeneity through the self-reinforcement effect. If it were not the case, it could be
due to other variables having a stark impact on school academic segregation in the region such as contextual
and institutional variables for example. A low level of income segregation is expected among schools in each
municipality, since in public schools there is a high poverty rate. Considering the aforementioned, that the selfreinforcement effect among low-income students leads to a worse academic performance, a low segregation or
high academic homogeneity among schools is to be expected. Rural areas in Puerto Rico must show a higher
income and academic homogeneity than the urban areas since urban areas experience higher inequality.
For this purpose, school income segregation and academic segregation were calculated with the Duncan index
of dissimilarity per municipality for the most recent year for these variables (2017 and 2017-2018). Besides,
the indexes of dissimilarity were added for the variables school quality, school administration and academic
achievement in urban and rural areas for 2018-2019 school year. The main findings showed a low segregation
for income as well as for academic performance, a significant correlation between school economic inequality
and academic performance, especially in rural areas, and a higher inequality in rural areas with respect to school
quality and administration.
In the following section, literature will be reviewed related to the determinants of academic performance.
Different aspects such as social mobility, the function of production in education, and segregation were added.
Afterwards, the methodology will be explained in detail for the segregation estimate using the Duncan Index of
Dissimilarity. The results will be shown by municipality for each segregation measure, and the rural and urban
areas were differentiated to identify differences, if any. In the results section, graphics will also be included for
dispersion, correlation and determination coefficients for school academic segregation with respect to other
segregation measures. At the end, conclusions and recommendations will be offered.

Literature review
The theoretical discussion and applied studies’ empirical evidence on the relationship among regions’
characteristics, academic achievement and social mobility capacity are directed towards three main areas. The
2

first one is focused on the debate of social mobility and education, where the question is if meritocracy is a
significant variable and if it is the most important one in improving individuals’ capacity for social mobility.
Other variables are acknowledged as determining the mobility capacity such as existing conditions at home
and in the community to which individuals belong to. The second one underlines these conditions by identifying
the socioeconomic determinants of academic achievement and its regional distinction. The discussion also
addresses the selection of indicators that allow for an efficient measurement of inputs and products. The
third area of theoretical and applied discussions addresses the relationship between income or residential
segregation and school segregation. In this last one, the evaluation goes to how socioeconomic characteristics
revealing inequality among students in a region and their families can partly determine the inequality in academic
performance among students in the same region. We will now introduce the most important aspects of the
discussion in those applied studies.

Social mobility as a consequence of meritocray:
education and social mobility
Since the 1950’s, the concept of social mobility has been linked to the educational attainment achieved by
individuals (Brown, Reay & Vincent, 2013). This analysis was initially associated with functionalist theories that
stated that the demand for efficiency and justice will result in meritocratic societies and in high rates of social
mobility. However, reality has shown that other socioeconomic variables of the individuals and their families
influence the academic performance and social mobility.
Although initially, meritocracy was associated to government and how positions of high responsibility were
granted based on personal merit, the concept has been extended to its relationship with education and other
individuals’ characteristics that guarantee their social mobility based on a fair treatment: the higher the
educational attainment, the higher the possibilities of social mobility based on meritocratic causes. However,
there has been much debate with respect to this approach, since there are other family, social and individual
determinants related to students’ academic performance and their mobility capacity, for example, social class,
gender, ethnic origins and even characteristics and changes in the socioeconomic system (industrialization,
changes in the labor market and educational systems).
At the individual level, students respond to their academic history and find an encouragement or a discouragement
depending on how they have performed in their studies thus far. Those are known as primary determinants in
academic performance. However, it has been found that secondary determinants may be more significant in
academic performance and in mobility capacity of a child or a youngster (Fabrizio & Cebolla-Boado, 2014).
Secondary determinants are those coming from their parents and the social capital supporting students to
continue their studies. A student with the same academic history as another, but with a higher family income
and higher family and community support, will have greater possibilities of continuing into secondary and postsecondary studies than the one with lower income and lower social capital.
Hence, it could be thought that children’s performance at school and their social mobility related to education
would depend on themselves, but it also depends on their immediate environment or home and the socioeconomic
characteristics of the community where they live, among other factors (see summary on Diagram 1).
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Diagram 1
Relation between the socioeconomic and the community profile of the students
and social mobility through academic performance
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Social mobility
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Towards a school production function: inputs and products
The studies on regional and urban economics dealing with education have shown that a family’s choice of
location in a specific region or community will affect their children’s education level (O’Sullivan, 2007). The
socioeconomic characteristics of a region or a community and where the household and the school are located
affect not only the students’ education level but also their social mobility capacity. Some variables in the
environment that could act as determinants in the students’ education level are income and education level
in the household as well as in the community, in addition to academic performance of their peers, productivity
of teachers, expenditure per student in the region or in the community and its repercussion on the quality of
education. These variables are, at the same time, indicators of the commitment of the family, the community
and the State with respect to education.
A school production function shows the relationship between the input and the product of the educational
process. The variables mentioned in the previous paragraph are identified as the inputs determining students’
performance in a region or in a community.
Input: The determinants of academic performance in a region. Some inputs are controlled by schools or the
education system. However, there are others external to the school. Next, the most common inputs in regional
economic analysis will be mentioned and explained.
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 Controlled by the school:
▼

Peers’ academic performance: This factor is partially controlled by the school because other peers’
performance determinants respond to household and community environments. Other determinants
having an impact on peers’ performance are due to educational characteristics at school and its
environment. Students study more and are more stimulated when surrounded by schoolmates who
are intelligent, motivated and are not problematic. Students with the worst performance are the ones
benefiting the most with schoolmates like those. This effect is more significant in junior high school
and high school. The difference in academic performance in schools generates a competitiveness
among families for schools with a better performance. Families with higher income, in general, have
the access to better schools, causing an unequal spatial income distribution. This will be explained in
the next section. Applied studies such as Ding and Lehrer’s (2007) and Sund’s (2009) have estimated
the improvement in academic performance caused by an increase of peers’ academic quality.

▼

Quality of education: The curriculum, the school resources and administration, teachers’ productivity
and group size are variables that could be indicators of the quality of education. Nevertheless,
O’Sullivan (2007) pointed out that the most productive schools are the ones with the most effective
teachers. The expenditure per student could be used as a proxy of these variables. More spending
per student in school, facilitates smaller groups, better quality teachers, and more productivity. This
facilitates students’ performance and their social mobility. However, the best case is when teachers’
direct indicators of productivity are available. However, each type of indicator has its advantages and
disadvantages. The results in standardized tests allow for a comparison of students’ results with
average and above average teachers. Nevertheless, based on the discussion of the previous sections,
it is understood that teachers are not the only ones having an impact on the students’ standardized test
results. Teachers’ years of experience and educational attainment are not usually trusted productivity
indicators. Both variables do not guarantee larger productivity. Actually, teachers tend to be more
productive in the first years of their careers. The group size can be a good indicator under certain
circumstances. Still, small groups imply a larger number of teachers and a cost-benefit analysis is
required to determine if a larger expenditure in teachers will result in a larger benefit (Sullivan, 2007).
Hanushek y Rivkin (2010) called the teachers’ added value as the teachers’ contribution to the students’
learning, regardless of their family, peers, and other influences.

 External to school:
▼

Community socioeconomic characteristics: This input can include variables describing the support
the community may represent for students. The average income of the community population, their
educational attainment, school dropout rate and crime rate can be representative variables of those
characteristics. Communities with a higher educational attainment, higher income, less poverty, less
school dropout, and less crime, will show a greater incentive for the student to stay in school and have
a better achievement.

▼

Socioeconomic characteristics of the family (or parents): Parents or family who favor studying and
reading will have a positive influence in students’ academic performance. In general, parents’ higher
income and educational attainment facilitates a home environment more favorable for studying, thus
leading to a better school performance of children and youngsters. On the contrary, parents or family
with lower income and lower education level will cause worse student performance.
5

Product: results of students’ academic performance

 Academic achievement: This is the most common product measurement in education.
 Social mobility capacity: Recent theoretical and applied contributions are directed towards
measuring the education product with respect to the capacity to generate higher income. This
approach allows for a cost-benefit analysis of inputs and products since they can be estimated to
see if a larger expenditure leads to a significant benefit exceeding that expenditure.
Taking into consideration these groups of variables, the characteristics of the area to be studied and the database
availability, an indicators’ selection must be made for the applied studies. Likewise, public policy strategies
can be implemented or recommended to improve students’ performance by changing the inputs feeding the
production function. Diagram 2 shows the variables’ categories affecting the main component that have an
impact on academic performance according to the production function: socioeconomic profile (outside the
school) and the learning environment (partially controlled by the school).

Diagram 2
Determinant of academic performance external to the school
and partially controlled by the school

Community
Household

Socioeconomic
Proﬁle

Academic
Performance
Education quality
Peers’ influence

Learning
Environment

School resources

The quality of education as a determinant for family location selection:
income segregation and school segregation
Although in the introduction of this report a definition on segregation was offered, it was a general one and the
topic deserves further discussion. On the one hand, the different perspectives impacting the definition of the
concept must be explained, and on the other, it is necessary to link it with the educational activity. Murillo (2016)
brought about a discussion on the concept from the most general aspects to the most specific, underlining that,
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although around 90 years ago, definitions focused on segregation as a relationship between physical and social
distance of certain groups of individuals, it has become more specific. Its application to different topics has led
to a more malleable and not so precise concept. The distancing among certain social groups could be related
to the prevailing inequality among them. It is evident that the definitions made reference to categories of people,
social inequality among them and a differentiated location in space. In other words, people who are different do
not interact in a space or territory.
Rodríguez (2001) explained that we could refer to two types of segregation: a sociological and a geographic
one. The first one refers to when there is no interaction among social groups. The second one, the element
of space, defines the approach, since it deals with the unequal distribution of social groups in a territory. It is
necessary to differentiate them because there may be spatial proximity among the groups, but no interaction
among them.
In the education system, segregation refers to an unequal distribution of students in the educational units of
a region based on their characteristics, whether as individuals or as a group (Murillo, 2016; Bellei, 2013). In
other words, it is when children of lower income families attend different schools to those of higher income, or
when there are differences in the schools they attend due to other social differences such as ethnic origin and
academic performance. It is then geographic segregation. Applying this concept of segregation to the school
setting, Murillo (2016) proposed three types of school segregation: socioeconomic level, ethnic-cultural and
academic. In the United States, it is common to find analyses applied to the distinction of ethnic origin or
race, whereas in Latin America, most studies focus in the socioeconomic distinction. Henceforth, important
conceptual aspects on socioeconomic and academic segregation will be discussed in detail since it is the
objective of this research.
How does socioeconomic segregation occur with respect to academic segregation and vice-versa? One of the
variables considered to assess a favorable environment or the socioeconomic profile in a region or a community
is the quality of education of the schools. Regions with the best quality of education attract higher income
families since they are willing to pay more for a favorable environment. Then, these regional characteristics
become a determinant in the location selection for families, and work as a spatial distribution force for families
according to their income level.1 Lower income individuals or families are then displaced from regions with better
characteristics to regions with a more vulnerable socioeconomic profile; in other words, territorial separation
between the rich and the poor or income/residential segregation (Veleda, 2012); Lévy and Brun, 2002). The
quality of education acts then as a determinant of location selection for families and as a cause for income spatial
segregation. It is important to point out that this segregation results in a self-reinforcement effect in the region.
In other words, regions where families with greater income are located will reinforce the quality of education,
whereas regions of displaced lower income families will remain with worse academic performance. Income or
residential segregation also determines academic segregation. Academic segregation must be understood as
“the separation and concentration of students according to their socioeconomic level in educational circuits,
offering asymmetrically different learning conditions, socialization expectations and knowledge” (Veleda, 2012,
ps. 24-25), as previously explained. Then, the quality of education in a region or in a community is a cause and
effect of the income spatial segregation and the socioeconomic profile of the region (See Diagram 3).
1
This relationship tends to be significant in countries where there is no uniformity in the characteristics of the education system as it is the
case in the United States. In the case of Puerto Rico, that effect does not exist since only the public education system is under consideration.
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Diagram 3
Quality of education as cause and effect of income spatial segregation
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Applied studies on this topic have shown evidence that there are regional differences in the quality of education,
and they are a significant determinant for location selection for families with children. According to Burgess and
Briggs (2006), the demand for good schools is high and leads higher income families to occupy communities near
good schools, leaving the low-income families displaced in said communities. Owens (2016) found that in the
case of the United States, income segregation only increased for families with children and the main determinant
was school selection. Her study was based on the analysis of 100 metropolitan areas in the United States from
1990 until 2010. For her, it meant that the ones suffering income segregation and inequality are the children.
According to the Brookings Institution (2003), S. Massey and Mary J. Fischer from the University of Pennsylvania
had some interesting findings with respect to income segregation in the United States. Using data from 1950
to 2000, they found that income segregation decreased during this period since there was a more uniform
distribution between the rich and the poor nationwide. The degree of spatial separation between the rich and the
poor also diminished at the regional, state, and metropolitan level. However, when evaluating segregation within
60 metropolitan areas in the country, they found a significant increase in income segregation between 1970 and
2000. This points out that income segregation problem is experienced in urban areas, which may imply that it is
where a larger educational segregation will be experienced.
Cutler and Glaeser (1997) were more specific when studying the effects of segregation in the United States by
linking it to school dropout. They found that a larger segregation increased the probability of becoming a high
school dropout and remaining idle. This worsened the community situation since it kept a low employment rate
8

and high rates of single parents. It also caused an intensification of inequality and income segregation because
the community may be lacking role models for the youngsters.
Boterman (2019) acknowledged that school and residential segregation are highly correlated and studied the
case in 10 Dutch cities. He stated that it is the most studied relationship in the literature with respect to school
segregation in the United States as well as in European countries. Its strong relationship depended on how
the educational system is organized in the country. In the case of school districts that are organized based on
residence, the residential segregation patterns tended to be reflected in schools. Therefore, the demographic
composition of cities and the residential distribution of children belonging to different social classes were the
most important factors to explain segregation in schools. In the Dutch cities studied by the author, there was
liberty to select the school of their predilection and they were free of charge; hence, less school segregation would
be expected. Despite this, the main finding was that school segregation was anywhere from moderate to high in
the studied cities due to ethnic origins as well as social class. This result was due to a great extent to residential
pattern effect, so the gentrification tendency is crucial to understand the differences in school segregation
tendencies in these cities. The author understood that it was an important result for the geography of education
as well as for the public policy decisions based on the idea that free school selection fights school inequalities.
Uruguay is one of the countries in Latin America where this topic has been studied (Kaztman and Retamoso,
2005, 2006, 2007; Roselli and Machado, 2016). Kaztman and Retamoso (2007) studied residential segregation
effects in urban areas in Montevideo with respect to differences in learning achievement. They found that the
main socialization environments for children was their neighborhood, the family and school. Although they
determined that family and school had a greater impact on learning differences, the neighborhood was also a
significant determinant. They concluded that the neighborhood social composition had significant effects on
children’s learning.2
In other studies, Kaztman (1997) and Filgueira (2001) found that residential segregation not only determined
academic achievement in Montevideo, but that the level of homogeneity in the social composition of poor
neighborhoods was also important. Children showed better academic achievement when they lived in
neighborhoods with a heterogeneous social composition.
Bonal and Bellei (2018) made a compilation of recent studies related to school segregation analysis linked
to spatial inequalities. The studies published were related to the United States, Latin America and Europe.
The studies showed that school segregation due to social differences among students has increased through
time in many countries, leading to a reduction in heterogeneity in schools and to a homogeneous composition
among schools within the same region. The diversity of applied studies underlined that the regional and social
context and the educational evolution through time, must be considered for the analysis of this topic and the
implementation of public policy.
Despite the large number of applied studies for Latin America, according to Murillo (2016), the school segregation
topic has been studied too little in the region. He developed a methodological guideline on different indexes to
estimate the magnitude of school segregation based on socioeconomic level and made an estimate for primary
school, finding a large magnitude of school segregation in the region. He also measured school segregation
2

They applied five models (empty and conditional) and found the following:
An improvement in the neighborhood’s socioeconomic level had a greater effect than the same event in the school and the family.
In the neighborhoods where “high status occupations” are predominant, the positive effect is greater on the learning test scores.
“The more extended the geographic spot in low educational capital average, the lower the postive effect of the socioeconomic level
on the learning test scores.” (pp. 143)
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based on socioeconomic level in Spain and compared it to the other countries of the European Community.
His results showed that Spain is one of the most segregated countries in Europe and that the privatization of
education can create less equitable systems. These results coincided with the findings in Chile (Valenzuela,
Bellei and De los Ríos, 2013), where they found that a larger privatization of the education system led to higher
segregation and less equity. Another publication that considered public policy and its implications in school
segregation was Veleda’s (2014). She studied school segregation in Buenos Aires and showed that the policies
implemented by the State deepened school segregation through the unfair allocation of resources.
In the case of Puerto Rico, only one study was found directed to measure income segregation in the country
and focused in the metropolitan area. Nieves-Ayala (2012) used three different segregation measurements with
the following variables - family income, educational attainment and occupations - to assess the socioeconomic
segregation in the metropolitan area with data from the 2000 Census. She found that the segregation level was
very low and of little significance. She attributed it to the level of specificity of the Census data where there could
be a housing project in the same block as the residences of high-income families. Nevertheless, no academic
segregation studies were found applied to Puerto Rico.

Urban segregation and academic segregation
Segregation in terms of income has been significantly studied within the city or in urban areas. Although the
city is a space with higher income, better job opportunities, more diversity and a higher education level than rural
areas, there is a high internal segregation. Besides being able to distinguish the spatial polarization of urban
population, it has been found that it has effects on academic segregation (Roselli y Machado, 2016; Veleda,
2012, Boterman, 2019).
For Dubet (2012), the higher the income polarization in the city, the higher its intensification due to academic
segregation since the people at stake will look for their best individual situation possible. While higher income
individuals in the city look for the best schools in the region, the middle class makes its best effort to look for a
better education for their children, whereas the poor lacks options, thus, is left in the worst schools. Then, for
Duet, social inequalities in the cities are intensified by academic segregation. This has been proved by Saporito
(2003) after studying school selection patterns based on race and income level in the city of Philadelphia in
the United States, and by Massey and Fischer in 60 metropolitan areas in the United States (The Brookings
Institution, 2003).
Another study by the same author (Yancey and Saporito, 1994) showed that, even when the most important
determinant for academic achievement in city schools was the proportion of low-income students, other
characteristics can contribute to academic failure in those schools. Some of the variables identified in the
cases of Philadelphia and Houston were the lack of resources, the little commitment of teachers, and the lack
of interest in the families and the communities (variables discussed in the education production function in the
previous section).
O’Sullivan (2007) underlined that one frequently finds low achievement among central cities. This is mainly due
to two factors. The first one is the families’ spatial distribution and their income segregation. The second one
is the high production cost of educational services, which causes the budget to fall short.

Public school vs. private school
School segregation also responds to the differences between the private and public system. In places where
10

the access to public and private education is defined by income level and public schools to be attended is
determined by the residence, a social division of the education system is generated (Roselli y Machado, 2016).
In a system like this, schools are a meeting point of similar social sectors, and schools will concentrate children
and youngsters with adverse socioeconomic conditions in the same space as is the case in Puerto Rico. Given
such segregation, public schools will tend to show lower academic levels than private schools where the
socioeconomic level is better. According to Owens (2016), poor communities and poor schools are significant
determinants of low academic performance among children from low-income families.
In a public system where the school selection policy is not free and is based on location, social inequalities
and a restriction of social mobility for the poorest tend to be accentuated (as is the case of public schools in
Puerto Rico). Families’ option is to increase their chances by moving out of their community or pay for private
education. For Codliffe, Boyd and Deluca (2015), the school assignment policies must take into consideration
the social context when deciding to maximize the academic performance and diminish inequality due to race
and social class.
According to the Brookings Institution (2003), public education conditions in the cities of the United States have
worsened as shown in the low scores in tests, in school dropout rates and in the growing turnover of teachers.
This has led families with higher income to migrate to the suburbs looking for a better education for their children
or changing their children to private schools. Public schools have ended with a higher proportion of low-income
students and lower academic achievement.

Homogeneity or heterogeneity: effect of peer’s self-reinforcement
Segregation is linked to homogeneity and heterogeneity concepts. A larger segregation is associated to
heterogeneous or diverse spaces and less segregation with spaces with homogeneous groups. These concepts
are applied to the diversity study within schools and within the region. The ideal situation is to find larger diversity
and heterogeneity within schools since peers’ effect causes a possibility of improvement for the most vulnerable
by sharing with those with better socioeconomic characteristics and better academic performance. However,
heterogeneity is not desirable among schools in a region since it causes more inequality.
On the contrary, homogeneity, when referring to the same characteristics among students within the same school
may be damaging because of peers’ self-reinforcement effect in homogeneous schools.

Diagram 4
Effect of peers’ self-reinforcement in homogeneous schools

Obstructing
resources
multiply
Facilitating
resources are
divided

Middle to high-income
students

Poor students
Worse academic
performance

Direct effect

Less opportunity
to achieve learning
Less resources
for the school

Betteracademic
performance
More opportunity
to achieve learning

Indirect effect

More resources
for the school
Better education
quality

Worse education
quality
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When most students were poor, it showed worse academic performance, less learning opportunities, less
school resources and worse education quality. Hence, the obstructing resources multiplied, and the facilitating
resources were divided. In the case when homogeneity occured in schools with medium income students,
academic performance improved; there were more opportunities to achieve learning; more resources were
allocated to the school; and the education quality improved. As a result, the facilitating resources multiplied,
and the obstructing resources were divided. This entire dynamic had an effect in the teaching-learning process,
improving or worsening the same.
There is consensus in the literature with respect to peers’ effect in academic performance of vulnerable students
in situations of higher or lesser segregation, for example, the lesser the segregation within school (in financial,
racial or academic terms), the greater the homogeneity and the more adverse effects for the most vulnerable,
and the lesser the segregation among schools, the higher the homogeneity, the more positive effects for the
most vulnerable.
However, there is a debate with respect to the effect that these situations may have on less vulnerable students.
They could benefit, damage or become indifferent to the presence of heterogeneity in the school.
For Valenzuela, Bellei and de los Ríos (2013), the effect of peers, when there is heterogeneity, has been proved by
applied studies in different countries. However, applied studies have not shown the same for groups in a better
social situation. For the authors, the literature has suggested that the peers’ effect (whether positive or negative)
is stronger on vulnerable groups.
Everything that has been explained about the topic of socioeconomic segregation and its effect on academic
segregation could be summarized in what Bellei (2013) stated. According to the author, there is a relationship
between both segregations, but it is important to remember that there are three elements that will have an
impact in academic segregation:

 Contextual factors
 Institutional factors
 Sociocultural factors
Therefore, the socioeconomic factors will have an influence, but their scope must be studied as well as the
complementarity with the other factors mentioned, when influencing academic performance in a region.

The case of Puerto Rico
In the case of Puerto Rico, the changes of public policy in education are significant and historically have been
characterized as such, as shown by Ladd and Rivera-Bátiz (2006). The same authors made an analysis of school
performance related to the income level in some schools and communities in the Island, finding that the best
performance was associated with higher income communities.
In the public education system of Puerto Rico:

 School selection is neither random nor free but determined by the place of residence.
 There is freedom of selection between public and private school if the socioeconomic conditions of the
families allow it.
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 Public schools in general house most low-income students. The average poverty rate in the public education
system in Puerto Rico is around 80% for 2018-2019 school year (Department of Education, 2020).

 Private schools house the majority of high- and medium-income students.
 The current policy, Act #85 of 2018, focuses on the use of instruments such as education vouchers through
the Free School Selection Program and Charter Schools.
The sociocultural, the financial and the institutional context allow for an expectation of more homogeneity within
schools and less homogeneity among schools (including private and public education); the opposite would be
desirable. However, this is not too different to international results, especially in Latin America. The study of
segregation levels in public schools in Puerto Rico may allow for an evaluation of the possible effects of current
policies on inequality.

Points to underline from the literature review
 It could be said that in a country not all communities can show the same degree of commitment to
education. There will be communities more vulnerable than others where students’ performance
as well as their educational attainment and social mobility may be negatively affected.

 This would be expected to occur in low-income communities in rural areas or in poor urban areas.
 Identifying vulnerable communities or regions in educational terms may allow for a differentiation
in public policy and thus perform a better study of its regional effects.

 Academic segregation, understood as the unequal distribution of students in schools in function

of their personal and social characteristics, is an element of educational equity with a clear impact
on social inequality.

Methodology
The measurement of geographic segregation is truly diverse. There is an important number of indicators or
indexes to estimate inequality in relationship with space or region. Massye and Denton (1988) conducted a
review of 20 measurements of residential segregation, classifying them in five dimensions: uniformity, exposure,
concentration, centralization and conglomerate. In their article, they pointed out the measurement that, according
to them, must be used for each dimension. Out of those measures, Murillo (2016) and Gorard and Taylor (2002)
stated that only uniformity and exposure are applicable to school segregation. From the school segregation
perspective, a larger segregation in a region would reflect high inequality. It will mean an isolation of the minority
groups in educational services and resources, which could affect their academic performance and wellbeing,
and in addition intensify them through time.
Six indexes were identified as the most common to measure school segregation by income: the Duncan Index of
Dissimilarity, the Gorard segregation index, the Isolation index, the Square root index, the socioeconomic inclusion
index and the Entropy or diversity index3. We researched these indexes to see which are the most used for school
academic segregation. We found that the most used to measure academic performance’s heterogeneity or
3

For a detailed discussion of each index see Annex 1.
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homogeneity in schools from a specific territory were the Duncan Index of Dissimilarity and the Inclusion index
(or variance analysis). For this research, it was decided to use the Duncan Index of Dissimilarity since it is the
most common and simple for its application and can be used to measure income school segregation as well as
academic segregation.
Next, the Duncan Index of Dissimilarity will be explained, afterwards, the selection of the scale and the minority
group. Furthermore, the dispersion graphs and the correlation and determination coefficients will be explained.
The section ends with an explanation of the distinction between rural and urban. This is to identify if there is
a segregation difference between rural and urban areas, remembering that the literature stated that in lower
income urban areas and in rural areas, segregation tended to be higher; in other words, there is more inequality.

Duncan Index of Dissimilarity
Duncan and Duncan (1955a y 1955b) developed the most used index in the analysis of income school
segregation. It is the easiest index to apply and offers good statistical results. The index of dissimilarity is
calculated as follows:

Where:
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xi1 represents the population of group 1 (minority) in the smallest territorial subdivision.

-

xi2 the population of group 2 (non-minority) in the smallest territorial subdivision.

-

X1 the total population of group 1 in the territorial unit of a superior order.

-

X2 the total population of group 2 in the territorial unit of a superior order.

The index is characterized by the distinction of two social groups based on a characteristic that the researcher
is interested in studying: a minority and a non-minority. It was developed to measure the unequal territory
distribution among racial groups in the United States, especially between blacks and whites in urban areas
(Rodríguez, 2001). However, it has been applied to other characteristics in the population in the United States
and in other countries.
Its results are between zero and one. The closer to one, the larger the segregation and the more heterogeneity
or diversity in a region; and the lower the index, the lesser the segregation and the higher the homogeneity. A
high index shows higher inequality of both groups in the space. Applied to school segregation analysis, the
higher index represents a higher difference among the minority and majority students attending school. The
segregation is classified in three categories (Massey and Denton, 1989; Murillo, 2016):

 Low segregation if 0 ≤ D < 0.3
 Moderate segregation if 0.3 ≤ D ≤ 0.6
 High segregation if 0.6 < D ≤ 1
In the case of high segregation, Glaeser and Vigdor (2001) classified it as hyper-segregation. This index also
may be interpreted as the percentage of minority members that should change schools in order to achieve a
more uniform distribution (Watson, 2009; Reardon, 2011; Murillo, 2016).
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The index’ advantages are that they allow for comparisons at any given moment of time. Researchers can adapt
it to the analysis of variables of their interest. Its application is simple and statistically robust. Nevertheless, it
presents some limitations. It is not recommended for atemporal analysis nor comparisons among countries,
cities or studies, since the group definition is based on the researchers’ criteria. Another disadvantage is that
it varies due to changes in the family income distribution even if the families do not move to another place.
Another aspect that will be explained in more detail later is the determination of space or territory where it is
applied. The territory selection and its expansion could shed different results if it varies; in other words if blocks
are chosen instead of wards or entire cities.

Selection of measurement scale and minority group
Once the index has been chosen, it is necessary to choose the analysis scale since as we mentioned before,
the results may vary depending on the territorial scale. If the scale is too small it may show homogeneity, but
when the analysis space is extended to be broader, it may suggest heterogeneity. It means that in a small
region one would find that there is not much diversity among the people located there, but by broadening the
area, one will start seeing a larger diversity. Homogeneity in an area will depend on the scale used (Rodríguez,
2001). Therefore, the scale selection is important, and any change could show completely different results. It
is also important to distinguish the scale when doing a comparison with the results of other studies. One could
erroneously presuppose that they are comparable when they are not.
In this research, the indexes of dissimilarity were calculated to evaluate the segregation with two different
databases at two different scales. The first group analyzed were the following variables: poverty, school poverty
and academic achievement according to students’ grades in each school. These variables were used to calculate
income segregation, school socioeconomic segregation and school academic segregation, respectively. The
scales were by census blocks for poverty, and by student for school poverty and grades per subject matter.
Then, the particularities of each calculated segregation in this first group were the following:
1. Income segregation: Also known as residential or socioeconomic segregation. It is calculated using the
poverty level data on the 2017 Puerto Rico Community Survey.4 The scale was based on blocks in each
municipality for all municipalities in Puerto Rico. Segregation data was obtained for each municipality. The
minority group was constituted of individuals who had an income below poverty level in each census block.
2. School socioeconomic segregation: It is calculated using the students’ poverty level in each school with data
from the Family Socioeconomic Report of students from public schools titled: Family Unit Data: Socioeconomic
Study. The data were provided by the Puerto Rico’s Department of Education for 2017-2018 school year. The
scale used was the students’ level per public school to calculate each municipality’s segregation. The minority
group was the students whose family income is above poverty level, since it is expected that in public schools
in Puerto Rico most of the the student’s families keep an income under poverty level.
3. School academic segregation: It was calculated based on islandwide grade report per subject matter
provided by the Puerto Rico’s Department of Education for 2017-2018 school year. The scale was at student
level since we had the number of students who had A, B, C, D and F per subject matter in each school
(Spanish, Math, English, Science and Social Studies)5. Students’ average was calculated in two groups: 1)
A+B and 2) C+D+F. The students with C+D+F grades are the minority group. This will allow us to obtain a
school academic segregation index per municipality.
For a 5-year sample (2013-2017).
Some schools do not have the grades’ information; therefore, the calculation did not include the totality of schools. It was found that
some schools did not include the data for Social Studies’ grades. In that case, the average of students per grade group using the other
four subject matters was calculated.

4
5
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Besides evaluating the measures of the municipal segregation for all Puerto Rico, municipalities were classified
in the following categories:

 Urban vs. rural: The criteria used were the urbanized areas in the 2010 Population and Housing Census. It
will be explained in detailed later.

 High income vs. average/low income: The annual family income median in Puerto Rico was used according to
the Puerto Rico Community Survey from the 2017 Population and Housing Census. Every municipality having
an income above the median in Puerto Rico was considered as being from the high-income group. Those
whose income was equal or lower than the median of Puerto Rico were classified as average/low income.

 High poverty vs. average/low poverty: The municipalities were classified based on the average poverty level
in Puerto Rico. The high poverty group was the one having a poverty level above average in Puerto Rico and
the ones equal or below average were classified as average/low poverty.

 High school poverty vs. average/low school poverty: It was classified in the same manner as the previous
example but using as reference the Department of Education’s average school poverty data.

 High education vs. average/low education: The classification was made based on the number of individuals
25 years old or older with a college degree in each municipality taken from the 2017 Census. The data was
compared for each municipality with average of individuals with said characteristic in Puerto Rico. If above
average, it was classified as high education, and the rest was average/low education.
Hence, it is possible to evaluate if these segregation data show significant differences when considering the
municipality’s socioeconomic aspects.
The second data group allowed to calculate the segregation by academic achievement, school quality and school
administration. However, they were indexes in a scale different to that of group 1 since the database used was not
at the student level but rather at school level; thus, they are not comparable to the first group. Nevertheless, they
could be complementary in the analysis. They were calculated based on Academic Achievement Domain, School
quality and School administration estimated by the Department of Education for each school during the 2018-2019
school year.6 A segregation index was obtained with each domain for the rural and urban areas. Different from
group 1, the index of dissimilarity was not obtained by municipality but by urban or rural region in Puerto Rico:
				1. Academic Achievement Segregation
				2. School Quality Segregation
				3. School Administration Segregation
In the case of income and school socioeconomic segregation, we expected to find a low index of dissimilarity
since it was known that public schools house most students whose income is below poverty level. The picture
would be different if private schools were considered. In that case, a larger segregation level would be expected
since they house most of the middle- and high-income students. Being quite a homogeneous population in
socioeconomic terms, there should have been a similarity among schools in the municipalities with respect to
academic achievement. That meant that low indexes of dissimilarity would be expected in school academic
segregation. In Group 2, when comparing urban and rural areas, a larger segregation should have been found
in academic achievement, school quality and school administration in the urban areas since those were spaces
with a larger inequality.
6

For a more detailed explanation of the variables included in each domain see Annex 2.
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Dispersion graphs and correlation and determination coefficients
After calculating the segregation indexes for each variable per municipality (group 1), the results were compared
to corroborate if school academic segregation in each municipality had a correspondence with income and
school socioeconomic segregation. This would answer the main question under study in this research: Is
there a relationship between the school socioeconomic and academic segregation among public schools in
Puerto Rico at a regional level? According to the literature, having homogeneity and most students below the
poverty level, the peers’ self-reinforcement effect leading to homogeneity also in academic performance would
be expected, and it would be a low one. If it were not the case, the diversity in academic performance would be
due to other variables, like for example the quality of education and the school administration.
The applied literature on this topic tends to review the relationships among the segregation measures using
dispersion graphs and correlation and determination coefficients. In this research, we will present dispersion
graphs on school academic segregation with respect to the income and school socioeconomic segregation and
with their respective correlation and determination coefficients. The Pearson Correlation Coefficient measures
the degree of the lineal relation between two quantitative and continuous variables. Its values vary between -1
and 1, indicating with the sign the direction of the relation; the closer to 1 or -1, the higher the relation between
the variables. It will be less the closer it is to zero. The Determination Coefficient in its turn brings an idea of the
percentage a variable is explained by another variable. In this research, it shed light on what percent the school
academic segregation was explained by the other segregation measures. For the segregation results of group
2, it is not possible to apply the dispersion graphs nor the coefficients since only a datum is obtained per region
(urban and rural).

Distinction between urban and rural
As mentioned before, the analysis has been expanded by classifying the municipalities as urban or rural. The
objective was to identify if in the rural area there was more income segregation and if that generated a larger
school academic segregation in the urban area. To conduct this exercise, the urban area definition used was
taken from the geographical census of Puerto Rico prepared by the 2010 United States Census (Puerto Rico
Planning Board, 2012). According to the 2010 Population and Housing Census, an urbanized area is composed
of a densely populated territory containing 50,000 persons or more7. Map 1 shows predominantly urban
municipalities in dark gray and the predominantly rural ones in light gray.

Map 1
Predominantly urban and rural municipalities in Puerto Rico
Census Geography 2010
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For a list of urban and rural municipalites see Annex 3.
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Points to underline about the methodology
 When assessing the segregation measures in the different applied studies, we have seen that there
is a broad diversity. Nevertheless, it is necessary to choose well the indicator or index to be used
since its interpretation will vary a lot according to the determination of the scale and the groups
constituting the analysis.

 Due to the simplicity of the calculation, the statistical validity and its acceptance, the Duncan Index
of Dissimilarity was applied.
7

 According to the characteristics of the database used for this research, two groups of results were
calculated, and they were both different in variables as well as in scale used.
▼

The key segregation measurements to answer the main question in this research were the
socioeconomic and the academic aspects.

▼

However, to consider the importance of the municipal and regional socioeconomic profile, those
measures were studied in the context of education level, income, poverty, school poverty and the
distinction between urban and rural.

▼

As a complementary analysis, the detail of the urban and rural areas was broadened by adding the
achievement, school quality, and school administration domains.

Results
In this section we will discuss the results obtained for each data group using maps and graphs to illustrate
the same. First, the residential, school socioeconomic and school academic segregation are demonstrated
and their relationship. Then, the school academic segregation is introduced and its relationship to the
municipalities’ socioeconomic characteristics, and last, the other segregation measures (school quality and
school administration) by urban and rural area. The detailed data are shown in the annexes of this report.

Residential, school socioeconomic and school academic segregation in Puerto Rico
After having calculated the Duncan Index of Dissimilarity for all the municipalities in Puerto Rico, the results
showed that a low segregation did exist among public schools of each municipality, whether socioeconomic or
academic. This means that students’ distribution in public schools of each municipality was quite homogeneous
or similar in terms of income (poverty) and academic performance (see results per municipality in Annex 4).
Graph 1 shows the percentage of municipalities in each index with a classification of high, moderate or low.8
It can be observed that most municipalities showed a low segregation; more that 90 per cent for the three
segregation measures introduced here.
The results are shown for a total of 77 municipalities since the data for Culebra came from one school only and it was not posible to
measure the segregation for that municipality.

8
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Graph 1
Classification of Segregation with Duncan Index of Dissimilarity per variable
(% of municipalities)

100%
80%
60%

92%

92%

92%

8%

8%

8%

40%
20%
0%

Per income%

School socioeconomic%

High

Moderate

School academic%

Low

Source: Prepared by the author with data from the US Census Bureau and the Puerto Rico Department of Education

The group of results obtained for income segregation, also known as residential segregation, was calculated
with poverty data from the 2017 census block in each municipality. These results showed how unequal the
distribution of people can be in the territory of each municipality in Puerto Rico when classified in two groups:
1) those under poverty level, and 2) those who are not under poverty level. By showing low segregation and few
moderate cases, it could be said that poors and non poors were located in each municipality and they are quite
mixed together; their distribution is homogenous. There is no significant spatial distinction between poors and
non poors in each municipality’s census blocks. In Map 2, we can observe the segregation intensity per income
and per municipality.

Map 2
Income segregation per municipality in Puerto Rico, 2017
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Source: Prepared by the author from US Census Bureau data.
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These results coincide with Nieves-Ayala’s (2012) who found low segregation in the metropolitan areas in Puerto
Rico in 2000 Census data. This is particularly interesting because one could think that, although a low geographic
segregation exists, it may not necessarily be the case for a low social segregation. In other words, that although
geographically speaking the distribution between poors and non poors is quite uniform, they do not necessarily
interact socially among themselves. This is a topic that needs further research.
For school socioeconomic segregation, the school poverty data were used. A difference was established between
students coming from poor and non poor families, and the Duncan Index of Dissimilarity was calculated for both
groups among the schools of each municipality. These data on student poverty in public schools in Puerto Rico
showed considerable uniformity, like the one evidenced in the segregation per census block (92 per cent of the
municipalities with low segregation). It means that the distribution between poors and non poors was remarkably
similar in public schools for each municipality. In Map 3, we can differentiate the intensity of school socioeconomic
segregation per municipality.
Furthermore, we must not lose perspective of the fact that public schools house most of the poor students
(80% average under poverty level for school year 2017-2018). Then, if students from poor families are in the
Puerto Rico’s public schools, where are the students from middle- and high-income families? These students
attend private schools in the country. Segregation could be estimated among students from public and private
schools per municipality, where it would be expected that the larger the segregation between private and public,
the lesser the segregation within the public sector. This is an analysis that could be performed later if the data
were available.

Map 3
School socioeconomic segregation in the municipalities in Puerto Rico, 2017
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Source: Prepared by the author from data from Puerto Rico’s Department of Education

In the case of school academic segregation, the number of students having A+B and those averaging C+D+F
were used. There was also quite a low segregation in most of the municipalities (71 municipalities or 92 per
cent), meaning that the distribution of students with high, average and low grades are similar among schools of
each municipality. There is no stark inequality within the municipalities in terms of academic achievement. On
Map 4, we can observe the degrees of segregation in each municipality.
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Map 4
School academic segregation in the municipalities in Puerto Rico, 2017-2018
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Source: Prepared by the author with data from Puerto Rico’s Department of Education

Table 1 shows the municipalities with moderate segregation in each one of the calculated measurements. Although
they coincided in number, they were not the same municipalities in terms of each segregation measurement.
The only one repeated in the three groups is San Juan. In these municipalities, there was more inequality that in
the others with respect to spatial distribution of the groups studied for each segregation measurement. Further
research would be needed to find what is causing, for example, a larger inequality in academic achievement among
schools in the municipalities pointed out there. Was it caused by financial inequality or by inequality due to other
internal factors in the school such as the quality of education or administration? Later, we will discuss this further.

Table 1
Municipalities with moderate segregation
School
socioeconomic

School
academic

Cataño

Añasco

Añasco

Guaynabo

Carolina

Florida

Mayagüez

Ceiba

Guayama

Ponce

Humacao

San Juan

San Juan

San Juan

Vieques

Santa Isabel

Vega Baja

Yauco

Income

Source: Prepared by the author based on calculations using the index of dissimilarity

Another important aspect that goes to the core of this investigation is to identify if school academic segregation
has a correlation with income and school socioeconomic segregation. For this, a dispersion graph was prepared
for both relationships, and the Correlation and Determination indexes were calculated. Table 2 shows the
results of the coefficients, suggesting a positive correlation between school academic segregation and school
socioeconomic segregation. It means that inequality in academic performance existing among schools in the
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municipal territory may be explained by a 21 per cent of the inequality generated by poverty of the families of the
students attending public schools in Puerto Rico. The Correlation coefficient had a positive sign, indicating that
the larger the socioeconomic inequality among public schools in a municipality, the larger the inequality in the
students’ academic performance within the same schools.

Table 2
Correlation and Determination coefficients
with respect to school academic segregation (all municipalities)
Coefficient

School
socioeconomic
segregation

Income
segregation

Correlation

046

009

Determination

21%

1%

Source: Calculated by the author based on the Indexes of Dissimilarity

Graphs 2 and 3 show the dispersion of the results from the stated relations. It is evident that school academic
segregation showed a significant direct lineal relation to school academic segregation (school poverty) (Graph 2).
This confirmed what was explained through the Correlation index. Nevertheless, income segregation (poverty)
was not linked (see Graph 3).
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Next, we will present the results but dividing the municipalities in urban and rural areas. Graph 4 shows
the percentage of municipalities classified as having high, moderate or low segregation for each one of the
measurements in urban municipalities. As it can be observed, there were no municipalities with high segregation;
as we saw before, they all showed moderate or low results. Urban areas were distinguished by a larger
socioeconomic inequality rather than an academic one. Only the municipality of San Juan showed a moderate
school academic segregation; the rest (98%) had a low segregation.
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Graph 4
Classification of Segregation with Duncan Index of Dissimilarity per variable
(% of municipalities in urban areas)
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Source: Prepared by the author with data from the US Census Bureau and Puerto Rico’s Department of Education

When the correlation and determination coefficients and the dispersion on Graphs 5 and 6 are observed, the
correlation among segregations was milder. It was not as stark as when all municipalities were included. The
correlation coefficient between school academic segregation and school socioeconomic segregation was still the
highest one compared to income segregation. Nevertheless, it only accounted for 9 por cent of the Determination
index’ sample.

Table 3
Correlation and Determination Coefficients
with respect to school academic segregation (urban area)

Coefficient

School
socioeconomic
segregation

Income
Segregation

Correlation

030

014

9%

2%

Determination

Source: Calculated by the author using the Index of Dissimilarity
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In the rural areas, it changed some. The highest inequality was related to academic performance and not to
poverty (see Graph 7). Fifteen percent of the municipalities in Puerto Rico’s rural areas showed moderate indexes
of Dissimilarity in academic performance. In socioeconomic terms, there is more homogeneity. Still, we must
not lose sight of the fact that most of the results continued showing a low segregation.

Graph 7
Classification of Segregation with Duncan Index of Dissimilarity per variable
(% of municipalities in rural areas)
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Source: Prepared by the author with data from the US Census Bureau and Puerto Rico’s Department of Education
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After including the analysis of the correlation and Graphs 8 and 9 where the dispersion of the data is shown, it
was demonstrated once again that academic performance inequality was linked to school poverty inequality.
In this case, the relation between said variables was stronger than that of the urban areas, accounting for
almost a 40%.

Table 4
Correlation and Determination Coefficients
with respect to school academic segregation (rural area)

Coefficient

School
socioeconomic
segregation

Income
Segregation

Correlation

062

014

Determination

39%

2%

Source: Calculated by the author using the Index of Dissimilarity
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School academic segregation and the regional socioeconomic profile in Puerto Rico
In this section, we will see in detail the school academic segregation, in other words, academic performance
inequality among schools in each municipality. As explained in the methodology, the municipalities were divided
by socioeconomic characteristics: income, poverty, school poverty and education (see Annex 5 for data per
municipality). Once the groups were constituted, the school academic segregation was evaluated in each one of
them to compare and identify if there was a tendency pointing towards a larger academic performance inequality
in municipalities with certain characteristics or certain socioeconomic profile. Except for the data on school
poverty that comes from the Department of Education (2018-2019 school year), the rest of the data is from 2017
found in the Community Survey, US Census Bureau.
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Map 5 shows the family income median in each municipality. It can be seen how the municipalities in San Juan’s
metropolitan area showed the highest family income. The municipalities in the central zone showed lighter
tones representing lower income.

Map 5
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Source: Prepared by the author using data from the US Census Bureau

After separating the municipalities with the highest family income from the ones having an average or low
income, one can see a slight difference in school academic segregation. The percentage of municipalities
with low and moderate segregation can be seen in both groups in Graph 10. Although the difference is small,
municipalities with high income had a slightly higher school academic segregation.

Graph 10
Classification of School Academic Segregation
High Income vs. Average/Low
% of municipalities (2017)
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Source: Prepared by the author using data from the US Census Bureau and Puerto Rico’s Department of Education
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Map 6 shows poverty in Puerto Rico’s municipalities in 2017. The central and west areas municipalities
showed the highest poverty levels and showed the lowest family income levels. Those closer to San Juan
metropolitan area had lower poverty levels.

Map 6
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As we stated at the beginning of this section and as can be observed in Graph 11, there are no differences in
school academic segregation if we divide the municipalities by using this characteristic. More so, the percentage
of municipalities with moderate and low segregation was exactly equal for both groups.

Graph 11
Classification of School Academic Segregation
High Poverty vs. Average/Low
% of municipalities (2017)
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Source: Prepared by the author using data from the US Census Bureau and Puerto Rico’s Department of Education
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In the case of school poverty, Map 7 shows high poverty levels in public schools in almost all public schools in
Puerto Rico. More so, the municipality with the lightest color on the map is Aibonito with a 69% average school
poverty, showing that more than half of the families of public school students in that municipality were under the
poverty level, which is not very encouraging data.

Map 7
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By looking at Graph 12, it can be distinguished that school poverty was the variable that showed a slighter
difference among municipality groups with respect to academic performance. In the municipalities with a higher
level of school poverty, there was more uniformity and homogeneity in academic performance among schools.
A 6 percent of the municipalities with higher school poverty had moderate segregation versus a 10 percent of
the municipalities with lower school poverty levels.

Graph 12
Classification of School Academic Segregation
High School Poverty vs. Average/Low
% of municipalities (2017)
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Source: Prepared by the author using data from the US Census Bureau and Puerto Rico’s Department of Education
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To divide the municipalities based on the education level, the 25 years old or older population with a bachelor’s
degree variable was used. Map 8 illustrates the difference among municipalities on that matter. As it can be
observed, municipalities in the San Juan metropolitan area showed higher education levels versus the lower
levels shown in the central area municipalities.

Map 8
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Dividing municipalities using this variable did not show significant differences in terms of school academic
segregation. In Graph 13, one can see how in percentage terms the difference was almost imperceptible.

Graph 13
Classification of School Academic Segregation
High Education vs. Average/Low
% of municipalities (2017)
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29

Other segregation measurements: academic achievement,
school quality and school administration
Other exercises were performed using a different database at different scales. Academic achievement, school
quality and school administration of the Department of Education for 2018-2019 school year were used. These
indexes were calculated for the first time on that year, and they were included because they contained a large
amount of metrics in the 3 domains measured. Since we had the data per school and not per student, the
segregation measurement had to be made for a different scale: rural and urban areas (not by municipality). Due
to the larger amount of metrics and the difference in scale, the results in this section cannot be compared to the
previous results. The Duncan Index of Dissimilarity was used, and the urban and rural areas were determined the
same way as it was previously done.
In Graph 14, the indexes of dissimilarity for the rural and urban areas in the three domains can be seen. All the
results were classified as moderate segregation. It could be that they seemed higher due to the difference in scale.
At a larger scale, a larger diversity or inequality could be found compared to smaller scales. At first sight, the first
thing that can be observed is that the rural areas showed a higher segregation in all the domains compared to
the urban area. This means that in those areas there was more inequality among those municipalities in terms
of academic achievement, school quality and school administration.
The domain of school administration showed the starkest difference among the areas, followed by school quality
and last, academic achievement.

Graph 14
Measurements of Segregation
Urban vs. Rural
Puerto Rico 2018-2019
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Points to be underlined
 After applying Duncan Index of Dissimilarity for socioeconomic and school academic segregations,
in general terms, a low segregation for poverty as well as for academic performance was found.

 The school socioeconomic segregation showed a larger link to school academic segregation,

which may mean that academic performance inequality among schools of each municipality is
greatly due to socioeconomic inequality. The rural area showed a larger relationship with these
variables than the urban area.

 After evaluating school academic segregation in municipalities with a certain socioeconomic

profile including income, poverty, school poverty and educational attainment, it was found there
was not much difference among municipalities constituting the group under study. However,
the major differences occurred when the municipalities were divided into higher or lower school
poverty. The municipalites with higher school poverty showed a slightly higher homogeneity.

 The set of data obtained form the evaluation of academic achievement, school quality and school

administration indexes, showed that in rural areas in Puerto Rico there is a higher segregation
or inequality among the municipalities. School administration stood out showing the highest
inequality in both areas, but still a lot higher in the rural one.

Conclusions and recommendations
This investigation came about to answer the following question: Is there a relationship between regional
school socioeconomic and academic segregations in public schools in Puerto Rico? To answer it, the objective
established was to demonstrate if regional socioeconomic (or income) homogeneiety in public education
schools in Puerto Rico has led to homogeneity in academic performance through the self-reinforcement effect.
To achieve this, literature was reviewed on the topic, finding that school segregation has been broadly studied.
In the case of the United States, it has been applied to racial or ethnic differences, and in Latin America and
Europe, the interest goes more towards socioeconomic differences or inequalities. In Puerto Rico like Latin
America, the socioeconomic differences caught the interest of the researchers. Only one segregation study was
found applied to Puerto Rico that found homogeneity in metropolitan areas after studying income based on the
census block. Our research coincided with those findings, showing that at the census block level, families with
different income tended to commingle within each municipality. What needs to be studied is if they interact
among themselves, which seems to be unlikely. Nieves-Ayala (2012) acknowledged that physical proximity
among socially different groups can cause or intensify confrontation among themselves. No study on school
segregation was found applied to Puerto Rico.
Literature also showed that peers’ effect could be significant in reinforcing or weakening students’ academic
performance, the so-called self-reinforcement effect. Homogeneity tends to be a reinforcement if they are
medium or high-income students, but it tends to be weakening if they are low-income students. This is an
important topic for the case of public education in Puerto Rico where students’ poverty level is significant.
Public schools have an average 80 per cent of families under poverty level, which could have a negative effect
in academic performance.
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The answer to the question of this research is that the calculation of segregation with the Duncan Index of
Dissimilarity showed that there is a relationship between socioeconomic and academic segregation in
municipalities for the year studied, especially in rural areas. The results have also demonstrated a considerable
amount of socioeconomic and school homogeneity within municipalities, which may change if data from private
schools were included, an interesting topic for the next research.
After classifying the municipalities based on socioeconomic characteristics, the differences in poverty and
education do not seem to have shown any distinction in school academic segregation. Income and school
poverty showed some difference. The municipalities with greater school poverty were more homogeneous; in
other words, the distribution among students with different academic performance was more uniform among
schools in each municipality. Peers’ effect being stronger on the most disadvantaged coincided with the findings
in the literature reviewed.
After dividing the municipalities into rural and urban areas and calculating the segregation at a broader scale
for academic achievement, school quality and school administration, rural areas in Puerto Rico showed greater
segregation or inequality among municipalities, being the differences in school administration the one that stood
out. This may be related to a lesser capacity of mobility and lesser availability of private schools in rural areas.
Academic segregation, seen as the unequal distribution of students in a school in function of their personal or
social characteristics, is an element of educational equity with a clear impact on social inequality. In terms of
public policy, this means that any strategy or measure addressing students’ socioeconomic differences in the
public system in Puerto Rico will have a positive effect in academic performance of the poorest and the most
vulnerable. More so, it has shown benefits not only at the individual level but also at the macroeconomic level,
thus increasing the possibility of social mobility for the poorest and enhancing a possibility of growth for the
entire country.
Policies intensifying the privatization of the education system may lead to greater school segregation where
students with the lowest income will be the most negatively affected in their academic performance due to the
so-called self-reinforcement effect. The higher-income students may benefit still more from the process, thus
increasing social inequality. In Puerto Rico, the current public policy, Act #85 of 2018, focused on the use of
instruments such as education vouchers through the Free School Selection Program and charter Schools. These
measures may contribute to increase inequality in the system and polarize still more poor students and middleand high-income students; more so, when education vouchers do not allow for the full payment of a higher
quality private school to replace the education received in the public system. Only parents who can complete the
tuition together with the education vouchers for a high-quality private school, will be able to take their children
out of the system. In that manner, the use of education vouchers would increase inequality and would generate
a still greater polarization. In Chile, for example, a recommendation has been made for the government to use
the education vouchers to pay private school in full, without a need for matching funds by students’ parents or
guardians. In the case of Charter Schools, there may be exceptions as shown by Dr. Cesar Rey’s research (2020),
where they may be successful if established in poor communities with high community integration and with
additional sources of income.
If there is homogeneity among public schools and an apparent high segregation if private schools were to be
included, ‘desegration’ policies may be in order. Considering the entire education system of the country (private
and public schools), the desegregation policies’ objectives would be to maintain a uniform distribution in each
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school among different students’ groups based on a socioeconomic concept to improve the disadvantage
position related to academic achievement of the most vulnerable. However, the government cannot control the
families who decide to send their children to private schools, but it could indeed improve the conditions of public
schools, the resources available and their redistribution, and the quality of education. Hence, the strategies
should address these aspects.
By considering only the public schools and the unequal distribution of students with different income in each
municipality and the repercussion in their academic achievement, many different short-term, mid-term and longterm strategies could be proposed with micro and macroeconomic effects. Acknowledging that many schools
and their students are part of challenging socioeconomic contexts, it is necessary to create policies to improve
those contexts. However, this is something that could not be changed in the short-term and implies a connection
of education public policy to the country’s economic development. If this connection or integration were to be
achieved, its repercussions would show in the long term, and most likely, for future generations. The results will
benefit students individually improving their academic achievement and their social mobility making it possible
to improve their future income. It would also have a positive macroeconomic effect since it would allow the
creation of human capital that would contribute to the country’s economic growth and development.
While all this is implemented, short-term and mid-term measures could be developed. For example, improve
the quality of education and carry a redistribution of the resources among schools based on the expected
performance of each one. This must consider the differences between rural and urban areas. The municipalities
in the rural area showed a school academic segregation with a greater correlation to socioeconomic segregation,
which means that it is an area most vulnerable to suffer greater inequality in academic performance given the
inequality caused by poverty. It is necessary to identify what factors may reinforce the quality of education in
rural municipalities, in such a way that it can compensate the negative effect of economic inequality. Segarra
(2020) offered detailed strategies on this topic. The benefit derived from each dollar invested per student in
schools could be evaluated and the factors causing the difference in performance (obstructing resources)
identified. Hence, it is important to perform an equitable resource distribution (according to the needs) as well
as to have accountability with respect to the investment and its performance.
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Annex 1: Most used measurements for the measurement of income segregation
Gorard Index
Gorard (2000 y 2009; Gorard and Taylor, 2002) estimated segregation level considering the proportion between
the minority group and the proportion of all the members of the groups. It is a variation of Duncan Index, where
there is only one group. It is calculated as follows:
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xi1 represents the amount of the minority group in school i;
X1 is the total of minority students in all the schools in the country;
Ti is the total of students in school i;
and T is the total number of students in the country.
The result is interpreted as the percentage of students of a specific socioeconomic group (the researcher
chooses the group to be studied) that would have to change schools for the proportion of students to reflect the
proportion of the region, city or country. The results normally show a lower segregation than Duncan’s, although
they show the same tendencies.

Isolation Index
Lieberson (1981) developed the Isolation Index calculated as follows:

Where:
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x1i represents the students in the minority group in school i;
X1 is the number of minority students in all the schools of the country;
and Ti is the number of students in school i.
Different to Dissimilarity and Gorard Indexes, which deal with uniformity, the Isolation index is about exposure. In
other words, it shows the dimension of exposure through isolation. The result is interpreted as a minority group
students’ probability to meet at school with another member of his/her group. The higher the isolation the lower
the exposure to members of other groups. It is the percentage of possibilities to meet at school with another
student of the same socioeconomic group.
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Square Root Index
Hutchens (2001 and 2004) developed this index that measures the dimension of inequality, hence classified
among the index of segregation uniformity. It is calculated as follows:
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,
-./

%!

%# %!"

#$ ' " ( − * ' "
!

#

'!

+

x1i and x2i represent the students of the minority and majority group respectively, in school i;
X1 and X2 are the minority and majority students in the schools in the country.

It is the summation of distancing of each school from distributive equality. It is divided in intrasectoral (within
one system) and intersectoral (between one system and another, for example, private and public).

Socioeconomic Inclusion Index
It is a less used index (OECD, 2010; Murillo, 2016; Murillo and Martítnez, 2017), different to the previous one
because it does not require dichotomizing the study variable. It is an index that studies variance in the values of
the study variable, estimating the percentage of variance of the variable, which is explained through the variation
among schools. The intraclass correlation coefficient (ICC) is used, which mathematically is the variance of the
variable inside the school divided by the variance among schools:

𝜎𝜎$%
𝜌𝜌 = %
𝜎𝜎& + 𝜎𝜎$%

The variance inside the school “measures the average dispersion the families’ socioeconomic and cultural level
among students inside the schools, divided by the variance measuring the average dispersion of the families’
socioeconomic and cultural level of students among schools.” (Murillo, 2016, pág. 48) “Therefore, the ICC could
be interpreted as the probability when randomly selecting a pair of students from the same school that the same
would have similar socioeconomic level.” (Murillo, 2016, p. 48) Its values fluctuate between 0 and 1.
In this variance analysis strides the advantage of this index, and it does not dichotomize the study variable.
However, its application is more complex, which turns it into a disadvantage.

Entropy Index or Diversity Index
This index is classified within the measurements of uniformity (Massey and Denton, 1988). It was developed by
Theil and Finezza (Theil, 1972; Theil and Finezza, 1971). It is not dichotomous and measures the difference in
group distribution in a geographic area calculating various groups simultaneously. Its value is between zero and
one, and it is calculated in various steps:
39

 First, you calculate the value of entropy, where Πr refers to the proportion of a particular group in relation to
the population of the area under study. The higher the result, the more diverse the population in that area.
Although it offers a diversity measure, it does not indicate how the groups are distributed in the territory..

&

1
𝐸𝐸 = #(𝛱𝛱& )𝑙𝑙𝑙𝑙 * ,
𝛱𝛱&
&-.

 Then, one calculates the entropy index where the difference in the distribution of the groups is established for
the territory or region (ti):
+

𝐻𝐻 = #
%,-

𝑡𝑡% (𝐸𝐸 − 𝐸𝐸% )
𝐸𝐸𝐸𝐸

The higher the index, the more similar the composition among the areas, and the lower the index, the more
homogeneous the areas will be.
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Annex 2: Metrics of the domains of Academic Achievement,
School Quality and School Administration
Metrics for the domains of Star Framework Performance Model
Academic Achievement
Domain

School Quality Domain

School Administration
Domain

Growth in English

Rate of students’ attendance

Rate of teachers’ attendance

Growth in Spanish

Student absenteeism

Percentage of exemplary
teachers

Growth in Math

Science participation rate

Percentage of certified teachers

Total growth

Spanish participation rate

Percentage of IEP completed

Proficiency in English

English participation rate

Percentage of RLV tasks
completed

Proficiency in Spanish

Math participation rate

Proficiency in Math

Average College Board in
Spanish

Proficiency in Sciences

Average College Board in English

Grades in English

Average College Board in Math

Grades in Spanish

Total in Average College Board

Grades in Science

Mastering of PIENSE II in
Spanish

Grades in Math

Mastering of PIENSE II in English

Grades in Social Studies

Mastering of PIENSE II in Math

Gap in English
Gap in Spanish
Gap in Math
Gap in Science
Graduation rate
Source: Department of Education, 2019
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Annex 3: Table of rural and urban municipalities
Urban area

Rural area

Aguada

Adjuntas

Aguadilla

Añasco

Aguas Buenas

Arecibo

Aibonito

Cabo Rojo

Arroyo

Camuy

Barceloneta

Ceiba

Barranquitas

Ciales

Bayamón

Coamo

Caguas

Florida

Canóvanas

Guánica

Carolina

Guayama

Cataño

Guayanilla

Cayey

Isabela

Cidra

Jayuya

Comerío

Juana Díaz

Corozal

Lares

Dorado

Las Marías

Fajardo

Lajas

Guaynabo

Luquillo

Gurabo

Manatí

Hatillo

Maricao

Hormigueros

Naguabo

Humacao

Orocovis

Juncos

Patillas

Las Piedras

Peñuelas
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Loíza

Río Grande

Maunabo

Salinas

Mayagüez

San Sebastián

Moca

Santa Isabel

Morovis

Utuado

Naranjito

Vieques

Ponce

Villalba

Quebradillas

Yauco

Rincón
Sábana Grande
San Germán
San Juan
San Lorenzo
Toa Alta
Toa Baja
Trujillo Alto
Vega Alta
Vega Baja
Yabucoa
Source: Prepared by the author based on the
Geographic Census 2010
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Annex 4: Segregation using Duncan Index Of Disimilarity per municipality
Segregation using the Duncan Index of Disimilarity
All municipalities, 2017-2018
Income
segregation

School income
segregation

School academic
segregation

Adjuntas

0.09

0.07

0.09

Aguada

0.18

0.18

0.16

Aguadilla

0.17

0.21

0.19

Aguas Buenas

0.08

0.20

0.11

Aibonito

0.07

0.16

0.09

Añasco

0.14

0.32

0.31

Arecibo

0.20

0.22

0.24

Arroyo

0.05

0.14

0.17

Barceloneta

0.13

0.09

0.19

Barranquitas

0.07

0.17

0.19

Bayamón

0.22

0.20

0.20

Cabo Rojo

0.16

0.13

0.17

Caguas

0.18

0.20

0.20

Camuy

0.18

0.16

0.15

Canóvanas

0.27

0.22

0.22

Carolina

0.19

0.25

0.17

Cataño

0.39

0.13

0.13

Cayey

0.20

0.18

0.21

Ceiba

0.04

0.31

0.23

Ciales

0.09

0.07

0.17

Cidra

0.14

0.20

0.22

Coamo

0.13

0.15

0.19

Municipality
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Comerío

0.12

0.16

0.19

Corozal

0.15

0.20

0.19

Dorado

0.22

0.19

0.19

Fajardo

0.17

0.19

0.11

Florida

0.08

0.14

0.27

Guánica

0.12

0.15

0.13

Guayama

0.18

0.24

0.28

Guayanilla

0.06

0.15

0.14

Guaynabo

0.30

0.17

0.11

Gurabo

0.20

0.11

0.11

Hatillo

0.08

0.15

0.19

Hormigueros

0.19

0.15

0.20

Humacao

0.20

0.28

0.20

Isabela

0.13

0.11

0.15

Jayuya

0.00

0.19

0.15

Juana Díaz

0.13

0.08

0.09

Juncos

0.19

0.15

0.14

Lares

0.16

0.10

0.12

Las Marías

0.10

0.11

0.04

Las Piedras

0.12

0.16

0.14

Lajas

0.12

0.14

0.13

Loíza

0.26

0.20

0.11

Luquillo

0.21

0.16

0.11

Manatí

0.21

0.25

0.19

Maricao

0.01

0.17

0.13

Maunabo

0.14

0.15

0.09

Mayagüez

0.32

0.23

0.16

Moca

0.13

0.19

0.12
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Morovis

0.14

0.15

0.12

Naguabo

0.11

0.14

0.17

Naranjito

0.16

0.16

0.13

Orocovis

0.07

0.16

0.19

Patillas

0.06

0.22

0.21

Peñuelas

0.13

0.15

0.14

Ponce

0.30

0.21

0.21

Quebradillas

0.14

0.19

0.20

Rincón

0.03

0.08

0.12

Río Grande

0.13

0.19

0.12

Sábana Grande

0.12

0.18

0.14

Salinas

0.11

0.23

0.20

San Germán

0.15

0.14

0.22

San Juan

0.33

0.39

0.26

San Lorenzo

0.23

0.15

0.22

San Sebastián

0.11

0.23

0.19

Santa Isabel

0.30

0.11

0.15

Toa Alta

0.27

0.20

0.10

Toa Baja

0.25

0.23

0.10

Trujillo Alto

0.26

0.15

0.21

Utuado

0.16

0.11

0.21

Vega Alta

0.14

0.17

0.12

Vega Baja

0.19

0.28

0.17

Vieques

0.17

0.13

0.26

Villalba

0.10

0.17

0.16

Yabucoa

0.13

0.15

0.22

Yauco

0.21

0.25

0.27

Source: Prepared by the author based on the data from the U.S. Census Bureau
and the Department of Education
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Annex 5: Socioeconomic variables per municipality
Selected socioeconomic variables of Puerto Rico, 2017
Municipalities

Education

Income

Poverty

School poverty

Adjuntas

15%

$ 13,582.00

61%

84%

Aguada

13%

$ 19,158.00

48%

78%

Aguadilla

17%

$ 19,491.00

48%

87%

Aguas Buenas

14%

$ 20,507.00

45%

81%

Aibonito

14%

$ 21,491.00

43%

69%

Añasco

13%

$ 22,396.00

41%

77%

Arecibo

17%

$ 21,288.00

45%

80%

Arroyo

14%

$ 18,014.00

54%

77%

Barceloneta

15%

$ 20,613.00

46%

80%

Barranquitas

13%

$ 16,939.00

56%

78%

Bayamón

21%

$ 30,025.00

32%

79%

Cabo Rojo

20%

$ 20,607.00

47%

78%

Caguas

21%

$ 28,934.00

34%

80%

Camuy

17%

$ 21,360.00

46%

76%

Canóvanas

16%

$ 24,911.00

40%

84%

Carolina

22%

$ 32,352.00

27%

82%

Cataño

14%

$ 22,853.00

45%

89%

Cayey

17%

$ 23,326.00

41%

76%

Ceiba

13%

$ 22,247.00

41%

80%

Ciales

13%

$ 16,812.00

55%

82%

Cidra

16%

$ 22,712.00

41%

74%

Coamo

15%

$ 22,392.00

44%

74%

Comerío

9%

$ 15,799.00

55%

78%

Corozal

13%

$ 18,152.00

51%

81%
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Culebra

11%

$ 26,797.00

35%

72%

Dorado

23%

$ 34,351.00

29%

84%

Fajardo

18%

$ 22,940.00

40%

85%

Florida

11%

$ 20,656.00

51%

80%

Guánica

11%

$ 14,029.00

63%

82%

Guayama

16%

$ 18,195.00

52%

79%

Guayanilla

18%

$ 17,328.00

53%

78%

Guaynabo

28%

$ 43,081.00

25%

78%

Gurabo

22%

$ 35,589.00

25%

76%

Hatillo

18%

$ 22,702.00

44%

81%

Hormigueros

17%

$ 25,206.00

35%

74%

Humacao

17%

$ 22,383.00

42%

74%

Isabela

15%

$ 18,768.00

50%

79%

Jayuya

12%

$ 19,955.00

52%

80%

Juana Díaz

18%

$ 22,444.00

44%

77%

Juncos

15%

$ 20,219.00

48%

77%

Lajas

11%

$ 15,939.00

58%

82%

Lares

14%

$ 16,259.00

54%

81%

Las Marías

12%

$ 19,698.00

48%

82%

Las Piedras

14%

$ 24,225.00

43%

80%

Loíza

11%

$ 19,666.00

49%

88%

Luquillo

14%

$ 23,123.00

43%

83%

Manatí

18%

$ 23,699.00

41%

86%

Maricao

8%

$ 15,864.00

57%

88%

Maunabo

15%

$ 22,117.00

49%

80%

Mayagüez

16%

$ 20,087.00

46%

85%

Moca

14%

$ 16,839.00

55%

80%

Morovis

14%

$ 20,723.00

45%

78%
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Naguabo

16%

$ 20,897.00

45%

85%

Naranjito

14%

$ 22,340.00

44%

76%

Orocovis

13%

$ 16,354.00

54%

81%

Patillas

12%

$ 18,731.00

51%

83%

Peñuelas

17%

$ 18,399.00

53%

83%

Ponce

19%

$ 19,993.00

48%

84%

Quebradillas

14%

$ 19,163.00

48%

81%

Rincón

17%

$ 21,526.00

44%

80%

Río Grande

15%

$ 26,704.00

33%

84%

Sábana Grande

16%

$ 20,011.00

47%

73%

Salinas

13%

$ 18,614.00

50%

79%

San Germán

17%

$ 19,904.00

46%

81%

San Juan

21%

$ 27,916.00

38%

83%

San Lorenzo

15%

$ 22,756.00

43%

75%

San Sebastián

15%

$ 17,487.00

53%

78%

Santa Isabel

16%

$ 19,995.00

49%

76%

Toa Alta

24%

$ 33,031.00

29%

80%

Toa Baja

18%

$ 28,710.00

33%

81%

Trujillo Alto

24%

$ 36,024.00

27%

82%

Utuado

15%

$ 19,856.00

48%

84%

Vega Alta

13%

$ 21,235.00

45%

82%

Vega Baja

14%

$ 23,604.00

39%

82%

Vieques

16%

$ 24,500.00

33%

84%

Villalba

16%

$ 23,363.00

45%

72%

Yabucoa

14%

$ 18,768.00

48%

80%

Yauco

17%

$ 19,773.00

48%

77%

Promedio PR

16%

22,032.01

45%

80%

Source: Community Survey, US Census Bureau (2017)
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