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Abstract

The present essay focuses on the effectiveness of Portuguese public schools’ provision of
7t 8" and 9™ grades, using data from the Portuguese Ministry of Education and Science
for 2009/10, 2010/11 and 2011/12. At least two school types offer these grades: Basic
and Secondary. Based on previous findings, a production function is estimated for 9™
grade students in the regular academic track, including a variable that indicates the
specific school type attended by each student. After concluding that Basic Schools add
more value, some explanations are presented as well as recommendations and possible

further research.
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l. Introduction

Education is an investment which has positive externalities for societies, as it is a key
factor for countries’ welfare and individuals’ productivity. It constitutes a valid factor in
explaining the behavior of wages®, labor market situation and GDP growth rate
(Hanushek and Kimko 2000), since it leads to the production and accumulation of human
capital (Becker 1993).

In an effort to provide a deeper knowledge of the effect of certain inputs in educational
outcomes, and consequently what works best, the educational production process has
been extensively researched, nevertheless results are not always consistent. At the heart
of the educational debate lies one aspect of great interest, focused by major international
organizations such as UNESCO and OECD: effectiveness.

Within the Portuguese education system, as in several others worldwide, a non-deeply
explored event takes place, which can be evaluated from the point of view of its
effectiveness: the dual provision of 71", 8" and 9™ grades. Since 1986, Portuguese Basic
Schooling includes 9 years, from 1% to 9"" grades divided into three cycles: the first with
four years, the second with two and the last with three years. In 2012, compulsory
education changed to 12 years, including Basic and Secondary Schooling. Primary
Schools are responsible for teaching the first four years, Basic Schools the two, and
Secondary Schools the last three. However, the 71", 8" and 9" grades are offered by both
Basic and Secondary Schools. Thus, a student can either attend this cycle in a school that
also offers 5" and 6™ grades or in a school that provides high school as well.
Consequently, one is in the presence of two school types that offer these three: Basic

Schools, with classes from the 5% to the 9" grade and Secondary Schools, which provide

There is empirical evidence that more years of education are associated with higher expected income.



from the 7'" to the 12™. Both school types teach exactly the same subjects and contents to
pupils from the common grades, preparing them for the 9" grade national exams?.
Moreover, when looking at the characteristics of these two school types one can infer that
Secondary Schools have teachers with higher education and experience, as well as
students with better prior achievement. However, in these schools students may be more
exposed to risky-behavior and school staff control over class attendance may be lower.
Hence, first of all, differences between Basic and Secondary Schools will be evaluated
by their significance; afterwards one has to assess if school type plays a role in explaining
better results. If it does, possible explanations should be suggested.

The question under analysis is: should the Portuguese system re-define the allocation of
the 3" cycle to one of these school types or are there no systematic differences in school
outcomes between Basic and Secondary Schools in the 71, 8" and 9" grades?

In the next two sections some context is provided through a brief description of the
evolution of the Portuguese Educational System as well as a revision of the literature on
school effectiveness. Section 1V exposes the econometric framework, followed by dataset
description. Section VI discusses results on the educational production function, which
can be compared to the results reached in section VII. Finally some conclusions and
limitations are presented, along with further research topics.

. Evolution of the Portuguese Educational System?®

In the second half of the 20" century, three phases can be distinguished concerning the
Portuguese educational system: in the first decade, there is a process of accommodation

of the system in place since the 1930’s to the socio-economic reality of the post-war

2 In Portugal, course contents taught in public schools during compulsory schooling are set nationally and national exams are
standardized.

% Based on reports from the Portuguese Ministry of Education and Science and Eurydice as well as Alice Mendonga studies. See
References section for more details.



period; the second, from 1960 to 1974, when the government understood the educational
delay of the country; and the last, until 1997, in which qualitative and quantitative
transformations took place.

In the 1960’s, under the dictatorship regime of Salazar, compulsory schooling increased
from 4 (3 for girls) to 6 years, corresponding to primary education. In January of 1970
the Ministry of Education, Veiga Simdo, tried to launch the foundations of a system that
truly implemented compulsory and democratic schooling. He defended that education
should be made available to all Portuguese in a meritocratic basis, in order to allow the
more capable to integrate society’s elite, independently of social-economic determinants.
In 1973, a modern and democratic policy regarding the educational system is approved
and Instituto da Accéo Social Escolar (IASE) was created to give social support to those
who had intellectual capacities and wanted to pursue their studies. However, this reform
was never totally implemented due to limitations, such as the opposition of more
conservative sectors in the political system, human and material resources, along with the
beginning of the revolution in 1974 and the financial crisis of 77/78. After the 25" of
April of 1974, a democratic state is implemented and the first measure taken was the
standardization of compulsory schooling for all students, which comprised the first six
years.

In 1975, the 1% cycle of Curso Geral do Unificado is created to unify high school and
technical school. It included three mandatory grades (nowadays 7", 8", and 9'"), being
the first two years common to all, while the last one offered some electives. Three years
later, two more grades were “added”, which intended to continue vocational education
started in 9"" grade. High school was created in 1980, comprised of three grades, and only

set as mandatory in 2012.



Basic Schooling as we know it today starts only in 1986. It is universal, compulsory and
free, comprising 9 years and 3 sequential cycles. In this way, 7", 8" and 9™ grades are
now part of the 3™ and last cycle of Basic education. During this adjustment Secondary
Schools were already offering the three grades under study. When they become part of
mandatory and Basic education Basic Schools start providing them as well, while
Secondary Schools start offering high school. Therefore, this situation arose according to
school needs and nowadays at least two types of schools offer 7", 81" and 9" grades: Basic
Schools, which offered from the 5™ to the 9", and Secondary Schools, from the 7" to the
12" grade. Additionally, many other combinations were possible and exist until today,
but with smaller representation in “schools population”, as one can see from the tablel

below.

Table 1: School Types in MISI dataset

School Type (grades) 2006/07 2007/08 2008/08 2009/10 2010/11 2011/12 | Total

Basic (5"-9") 574 542 516 508 474 465 |3079
Secondary (7\"-12t) 287 262 253 259 248 248 | 1557
Integrated (1%-12t) 4 7 15 6 16 15 63

Partially Integrated
(1st_9th)

Basic with high school
(5th_12th)

92 104 116 125 129 142 | 708

80 106 112 128 132 143 | 701

Total 1037 1021 1012 1026 999 1014 |6109

Independently of the school type, every student in the regular academic track needs to
pass a Mathematics and a Portuguese national standardized exam in order to finish 9™
grade and Basic School. Each exam has two calls, so a student failing in the first has the
chance to retake it.

In 1991, in an experimental setting — that turned out to be permanent —, a new model of
management of educational system appears: geographical sets of schools. In more recent

years, these organizational sets — called agrupamentos — start combining grades within



schools of the set according to its needs, number of students and size of infrastructures
for instance, leading to cases in which the primary school of a set offers classes until the
5t grade and the Basic School from the 6" to the 9™ for example. Moreover, it is possible
that the grades offered by each school change between academic years. All these events
and possibilities must be taken into account when building the econometric framework.

Il. School Effectiveness: a review of the Literature

As exposed in the previous sections, the present essay focuses on a question of
effectiveness related to the provision of 7™ 8" and 9™ grades by public schools.
Effectiveness and efficiency of the education system are closely related. In an abstract
sense, efficiency explains the relation between inputs and outputs in a production process.
In contexts like the education setting, characterized by multiple inputs and outputs, a
situation can be characterized as efficient when it is not possible to produce more of some
output without reducing another. Hence, this concept is about the optimal use of
resources, and an improvement in it leads to an improvement of society’s welfare. Its
indicators are thus economic in nature; public expenditure, expenditure by pupil or the
level of education can be considered as such.

On the other hand, effectiveness has to do with the ability of school systems to achieve
its institutional goals (F. Cornali 2012) as: “teaching general and abstract knowledge” and
transmit “cognitive methods and thought patterns”. Therefore, its indicators refer to
observable outputs of the system and to achieved outcomes, such as the number of
graduates in a given school year and students’ test scores, respectively. Note that
improving efficiency of the system and/or effectiveness of schools may yield high returns,
since either a best allocation of inputs or better learning outcomes generates more human

capital, which is a relevant factor for the success of modern societies. Contrarily,



inefficiency can be due to the lack of knowledge, in the sense that policy makers do not
know what works best.

Many studies on school effectiveness focus on school size, school structure and
autonomy. Although size is not a direct causal factor affecting school quality, it is
indirectly related to academic outcomes through its relation with other variables. For
instance, J. R. Slate and C. H. Jones (2005) revise several papers on the effects of this
variable and point out the curvilinear relation between effectiveness and size?, arguing
that initially increasing school size may have positive effects in educational outcomes,
but as size continues to rise the point of diminishing returns will be reached. The authors
document the lack of consensus on the effect of school size on students’ achievement,
however when using grade level as a mediating variable Friedkin and Necochea (1988)
found that large schools in California were associated with higher achievement for 12t
grade students and smaller schools with better achievement for students in 3", 6™ and 8™
grades. Finally, larger schools seem to have teachers with higher qualifications, more
special-education teachers and fewer teachers teaching out of their certified fields; while
smaller schools have, on average, lower dropout rates and fewer disciplinary problems,
higher attendance and graduation rates.

School size is also linked to accountability through parental involvement, since it is
greater in smaller schools (Meier 1996; Walberg 1992). This increases monitoring of
teaching staff performance by parents, making school accountable. Accountability may
provide sufficient incentives for schools to improve performance, raise staff motivation
and parental involvement through information dissemination and “name-and-shame”

mechanisms. Actually, there is evidence of a positive correlation between parental-

4 The authors also study the curvilinear relation between size and efficiency, exploiting the possibility of economies of scale in larger
schools.



teacher relations and students’ attainment (Thomas 1987). Another way to make schools
accountable is through standardized tests, whose results are public, since in this way
parents and police makers are able to identify over and underperforming schools.

Both Basic and Secondary Schools subject their 9™ grade students to the same national
standardized exams thus, if one type of school is in fact better than the other in preparing
students for exams — e.g. uses a more effective teaching-to-the-test method -,
accountability would be part of the driving mechanism, assuming parents’ can choose
schools. In what concerns school choice, according to Portuguese Law, students are
allocated to the public school that is closest to their home or parents’ workplace. Parents
can only choose the school if the closest Basic and Secondary schools are equally near.
Additionally, parents have developed mechanisms to go over this law when the latter
situation does not occur.

Another intensely analyzed topic in school effectiveness literature is school structure, as
mentioned before. School administrative structure, autonomy and accountability are
usually accessed together in comparative studies, as different types of schools have
different combinations of the three. S. Machin and O. Silva (2012) assess the effect of
different school structures within the English education system — namely voluntary-
controlled, voluntary-aided, foundation and community schools — on pupils’
performance. These four structures differ in the composition of their school governing
body, autonomy of students’ admission and employment decision-making. There are
similar studies for American charter schools and Swedish free-schools. The argument
behind the positive impact of autonomy in educational attainment is the following: if
schools are allowed to differentiate their curricula, students can choose the one that better

satisfies their needs, and if parents can choose the school in which to enroll their children,



good schools will attract more students and expand, while the opposite will happen to
underperforming schools. One should keep in mind that in public Portuguese schools
there is virtually no autonomy of teacher allocation and rewarding; it only applies to
private schools, which are out of the scope of this essay. Additionally, public schools
follow a national program for each mandatory course; the only possibility to differentiate
is in extra-curricular activities.

V. Econometric Framework

The most used measure to compare school performance and assess the effects of school
structure, size or even public versus private nature in the literature are test scores in
standardized tests. Taking the latter into account, and given the data available, the more
suitable measure to evaluate the effectiveness of each school type regarding the provision
of 7 8" and 9" grades is student performance in standardized national tests of
Mathematics and Portuguese, which take place in the last year and evaluate all learning
contents defined for the three grades. This measure is strongly influenced by contextual
factors and students’ prior level of achievement. For this reason, controls for family
background, pupil’s characteristics as gender, 1% language and a measure of previous
attainment should be included when using test scores as dependent variable. Moreover,
between-school comparisons may be restricted to schools that operate in similar context,
for example serving similar student populations. Then, district dummies corresponding
to student residency area need to be introduced?®.

School specific characteristics will also be introduced, since there is evidence that they

may have a significant impact on students’ achievement. Hence, variables related to

5 Portugal is divided into districts, which include municipalities, which in turn are constituted by parishes. It may be the case that at
least one school of each type exists in the same municipality; but dummies for municipalities are not statistically significant, potentially
due to the low variability and number of observations in each one. For this reason district dummies were used instead.
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school size, proportion of girls, average teachers’ education and experience in the school
are included in the regression. Furthermore, a measure of peer effects will also be
incorporated.
To account for the type of school providing educational services a dummy, 7, that takes
value 1 for Basic Schools and 0 for Secondary Schools was created. The value of the
dummy can vary for the same school between academic years due to allocation decisions
made by the geographic set to which each school belongs.
Ergo a first approach is to regress the following by OLS:

9t scoreinse = Bo + BiXise + B26'"scorense + BsWer + BuTsr + St + Uy,
where the dependent variable is student ;s score in exam 4 (either the Mathematics or
Portuguese) at school s and academic year ¢ X is a set of student controls; 6% score
corresponds to the test score in either Mathematics or Portuguese 6" grade exam; Wto a
vector of school s characteristics at academic year ¢, T is the variable of interest that
accounts for school type and ¢ corresponds to academic year fixed effects. This last
variable was included to account for the fact that exam questions, evaluation criteria and
even contents® change between academic years as well as their difficulty’.
The presented framework reveals how effective each school type was in preparing
students for each exam, given pupils’ observed features and allocation of available
resources.

V. MISI Database and Descriptive Results

The more complete dataset available for the Portuguese educational system in what
concerns students’ and schools’ characteristics is MISI —a micro database from Direcc¢éo

Geral de Estatistica da Educacéo e Ciéncia (DGEEC), made available by the Portuguese

® Mathematics contents taught in Basic education changed in the sample period, particularly in 2011/12.
" Between calls in the same academic year the only factor plausible to vary is difficulty.

11



Ministry of Education and Science. This dataset has information regarding public schools
located in the mainland of Portugal for six academic years, from 2006/07 to 2011/2012.
Regarding students’ characteristics that may be used as controls, MISI provides six files,
one for each academic year with students from all grades. As this essay focuses on the
provision of three specific years, with the last corresponding to the end of Basic
education, when students take their Mathematics and Portuguese national exams, the
emphasis will be on 9" grade pupils. Moreover, students in both alternative and special-
education tracks were excluded for comparability reasons, leaving only students in the
regular academic track.

From each of the six files, variables regarding individual student features were built,
namely: gender (1=male), if he has access to a computer and internet at home?, if the
student failed, abandoned or dropped out the 9" grade®, if his mother tongue is
Portuguese®, his immigrant status®, the number of times he failed grades before showing
up in the dataset in 9™ grade'®, the level of school subsidy received by the student** and
the degree of family allowance, his parents’ education'?, job market situation!® and
occupation®®. Still for each academic year, variables as the proportion of girls in the
school, school size, joint size of 7™, 8" and 9" grades along with its proportion in the

whole school and size of 9™ grade alone were computed for each school. Lastly, since

81=yes.

Takes value 0 if the pupil and at least one of his parents are Portuguese, 1 or 2 if he is a 2™ or 1% generation immigrant, respectively.
©This variable was built by first calculating the student’s age at the time he is on the 9" grade for the first time in the database
(subtracting from the corresponding academic year the year in which he was born) and, after, subtracting 14 from its age. According
to Portuguese Law governing compulsory schooling, a student who never repeated and was 6 years old by 15 September is 14 when
reaches 9" grade; those who became 6 after 31 December have 15 when they get to 9™ grade; and those who turn 6 in-between are
either 14 or 15 in 9" grade, depending on their parents’ decision. These possibilities were taken into account in the computation of
grade repetition of each student given the month in which the student was born.

110=none, 1=low, 2=high. School subsidy level is intimately related to family allowance degree, which goes from 1 to 6 and the higher
the degree, the bigger the allowance.

120=up to 9" grade, 1= high school or bachelor degree of 3 years, 2=undergraduate of 5 years or post-graduate of 1 or 2 years usually,
3= master degree or PhD.

130=unemployed, 1=stay at home parent, 2=student, 3=retired, 4=employee, 5=self-employed, 6=employer.

40=unknown or missing, 1=blue collar/low skilled, 2=blue collar/high skilled, 3=army, 4=white collar/low skilled, 5=white
collar/high skilled.
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there was no indication of school type already defined in the dataset, two variables
indicating the highest and lowest grades offered by each school were created. Based on
them it was possible to define which schools were (truly®) Basic and Secondary in each
academic year. In this way, the situations created by schools’ geographical sets do not
interfere; newer, less representative grade combinations were excluded.

The next step was to append all six student treated files and match each observation to its
test scores, which were provided by Juri Nacional de Exames (JNE). The latter database
had information on Mathematics and Portuguese tests scores'® from national exams
conducted in 91" and 6™ grades. The first pair of test scores, regarding 9" grade, was used
as dependent variable to measure effectiveness of each school type and the second pair to
control for past achievement, since education is a cumulative process. Furthermore, note
that, even though 6™ grade exam was implemented in 2001, data on that is only available
after 2006. As a result only students from the last three academic years — 2009/10,
2010/11 and 2011/12 — have these test scores available in JNE database.!’

At this point only school characteristics are missing. MISI provides teachers’
characteristics in a separate file, such as teacher’s gender, education®®, seniority in days,
weekly load of teaching and study support!® (in some cases, divided by cycles®®) and, of
course, the school to which they were allocated. Ergo, averages were taken across

teachers of the same school, with the condition that they had a lecture schedule assigned.

%8I the sense that only offered from the 5" to the 7" grades or from the 7" to the 12,

16 For the 9™ grade the score goes from 0 to 100; for 6th grade from 1 to 5.

7 The data is then restricted to students who took the 6" grade exam and for who the score is available. The proportion of repeaters
in the two types of schools under analysis, before and after imposing this restriction, are very similar hence not only students that
failed in past years are erased, preserving sample constitution.

Bnitially this variable had 23 categories that were summarized into 5: 0=none, 1=up to 9" grade, 2=up to high school, 3=bachelor
degree of three years, 4=undergraduate of five years or post-graduate of one or two years, 5=master degree or PhD. Only the highest
and more recent education was included for each teacher.

®Notice that students” weekly load of classes of each course is centrally determined, so that all students have the same weekly load
of each course in all schools. However, teachers’ load is defined inside a range according to school needs, varying between teachers.
2 Cycle 0 corresponds to pre-school, 1% cycle to primary school, 2™ cycle to 5th and 6th grades, 3™ cycle to 7™, 8" and 9" grades and
finally high school to 10", 11" and 12" grades.
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This procedure allowed the creation of aggregate measures by school that could be
matched to each school in the already built students’ dataset. Other variables were created
as relative study support to the 3™ cycle?’; the proportion of teachers with bachelor,
undergraduate or master degree in the school as well as average years of experience of
teachers by school.

Finally, the students’ database was matched with school characteristics. Thus, the sample
is constituted by 9™ grade students, who attended school in the mainland of Portugal, in
the regular academic track between 2009 and 2012 and took the 6" grade national tests
in 2006 or after. The sample size is 289.139 students: 105.826 in Secondary Schools and
183.313 in Basic Schools.

At this stage it becomes possible to compare Basic and Secondary Schools in terms of
size, students’ and average teachers’ characteristics, among others??. Starting with the
dependent variable of the model, the average score of the 9" grade national exam is higher
in Secondary Schools comparatively to Basic for both Mathematics and Portuguese, by 2
points; however standard deviations are lower for Basic Schools. Tests for difference in
means were performed and the null of equality of average scores between the two school
types was rejected for all usual significance levels.

The control used for prior achievement — standardized 6" grade test score — has a higher
average for students in Secondary Schools and, even significant at usual levels, the
difference between the two school types is marginal.

In what concerns family background, average parents’ education is higher for students in

Secondary Schools and less students seem to have unemployed parents. Accordingly, the

2This variable was calculated by dividing “total weekly hours of support provided by the school” by “the number of students in 7%,
8™ and 9" grades”. Total hours of study support in each school is the sum of each teacher’s weekly contribute.
22 Descriptive statistics in appendix I.
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average of school subsidy, which is related to family income, is higher in Basic Schools
and this difference is statistically different from zero at usual significance levels. From
the previous analysis one can infer that Secondary Schools have students with “better
endowments”, who also have higher scores in national exams.

Gender distribution, and consequently proportion of girls, is very similar between the two
school types. Secondary Schools have more students in the 3 cycle and 9" grade than
Basic. As mentioned before, smaller schools tend to favor parental involvement.
Teachers’ average education and experience is higher in Secondary Schools, namely the
proportion of teachers with a master or PhD degree is bigger.

VI. Production Function

When looking at the available literature one realizes that there is little consensus regarding
the effect of some inputs on students’ performance. Therefore, in order to provide some
guidelines towards the expected signs of different inputs used in the model and exposed
in the previous section, a production function estimated by Pereira (2010) using 2006
PISA data for Portugal is presented. The choice of this paper instead of another relates to
its timeliness, the use of data for Portugal and the similarity between the dependent
variables used, as well as the possible independent variables.

Pereira (2010) concludes on some of the most important determinants of attainment in
Portugal, namely students’ characteristics, as female gender, which has a negative impact
for Mathematics and positive for reading tests. Relatively to family background, Pereira
settles the positive effect of a home environment propitious to learning, the significant
role of parents’ occupations, especially for white collar/high skilled workers and the

negative impact of being an immigrant.
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Regarding school characteristics, he emphasizes the positive effect of school size —
suggesting the existence of economies of scale — and proportion of girls on outcomes and
the negative impact of repeaters. The usual employed variables to measure school
resources, as average class size and student/teacher ratio do not appear to be significant
inputs in the Portuguese education production function, as in most studies.

Finally in the mentioned study, grade amplitude — calculated as the difference between
the maximum and the minimum grades offered by the school — has a positive and
significant impact at 10% significance level for Portuguese students taking PISA’s
reading test; though no impact was observed for Mathematics tests.

VII.  Results

Based on the general regression presented in Section IV and on the exposed in the
previous section, several combinations of variables were tried, namely interchanging: 3™
cycle size with 9™ grade size; parents’ job situation and occupation; immigrant status and
if Portuguese was the pupil’s mother tongue; level of school subsidy and degree of family
allowance. Additionally, variables that had no explanatory power, such as the proportion
of girls in the 9™ grade, were excluded from the regression. In the end, two very similar
specifications proved to work best, one for each dependent variable — Mathematics and
Portuguese scores. A summarized regression table is presented below® and the
subsequent analysis should be understood in ceteris paribus. Regressions 1 and 3 have
no school specific characteristics; these were only added in regressions 2 and 4 for

Portuguese and Mathematics test scores, respectively.

ZA complete table is presented in appendix I1.
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Table 2: Main Results

Test Scores: Portuguese Mathematics
Variable (1) (2) (3) 4

gender (O=female) -3.779%*%  -3.756*** | -0.688***  -0.724***
computer (0=no access) 0.806***  0.746™** - -
internet (0=no access) - - 1.572%**  1.531***
school subsidy (0=none)

low -1.036***  -0.818*** | -1.516***  -1.486***

high -1.763***  -1.438*** | -271%¥**  .D.388***
immigrant (O=native)

2nd gen. -1.547***  -1.486** | -2.149*** -2 795%**

1st gen. -0.818** -1.037** -0.704 -0.888
father job situation (O=unemployed)

stay-at-home 0.387 -0.081 -2.331 -2.518

student -0.107 0.607 -4.699* -5.282*

retired 0.580 0.644 1.236*** 1.116*

employed 0.503** 0.536** 1.213*** 1.133***

self-employed 0.808*** 0.79%** 1.827***  1.689***

employer 0.573* 0.646** 2.11%*** 2.042%**
father education (O=up to 9th grade)

up to high school or bachelor 1.595%**  1.492%** | 1.864***  1.952%**

undergraduate or post-graduate 4.324***  4.103*** | 5819***  594***

master degree or PhD 5.455***  5.046*** | 6.885*** 6.887***
mother job situation
(O=unemployed)

stay-at-home 0.44** 0.57*** 1.273*** 1.294%**

student 0.091 0.463 1.266 1.696

retired 0.359 0.048 -1.200 -1.234

employed 0.54*** 0.576*** | 1.199***  1.272***

self-employed 0.376 0.487* 1.787***  1.897***

employer 0.736** 0.865** 2.021***  2,133***
mother education (O=up to 9th
grade)

up to high school or bachelor 1.92%**  1.807*** | L773***  1.728***

undergraduate or post-graduate 5.422%**  5.264*** | 6.452%**  6.481%**

master degree or PhD 5.92%** 5.593*** | 7.254%** 7.258***
grade repetition S3.711%F* J3726%** | -3.494*%** 3. 4Q7***
6th grade Portuguese score 12.148***  12.113*** - -
6th grade Math score - - 15.728***  15.751***
average teacher experience - 0.017 - 0.612%**
average teacher experience squared - - - -0.019***
average teacher education - 1.212%** - 2.533***
average school subsidy - -2.98*** - -1.752%**
9th grade size - -0.004*** - -0.006***

0.382***  (.555*** 1.058*** 1.437%**

T (1=Basic, 0=Secondary)
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reference groups in parenthesis

District and academic years dummies used
using heteroskedasticity robust standard errors
*p-value<=0,1  **p-value<=0,05 ***p-value<=0,01

1. Students’ characteristics
When analyzing the results one can see that, on average, boys have worse grades than
girls for both subjects, though for Portuguese the difference is more pronounced.
Specific district effects also play a role, since almost all their coefficients are statistically
significant for both 9™ grade exams. The district chosen as baseline was the one with
median test score closer to the population median, Lisbon.
An interesting result is related to pupil’s immigrant status. A 2"? generation immigrant
has, on average, a lower score in Mathematics exam compared to a native student;
however, a 1% generation immigrant has a Mathematics proficiency level similar to a
native, as the coefficient is not significantly different from zero at usual levels. In the
Portuguese exam the reverse occurs, the coefficient is only statistically significant and
negative for a 1% generation immigrant, while 2" generation immigrant students seem to
have, on average, a fairly equal score to a native student. The last situations suggests that
the negative effect of the status attenuates, for Portuguese test scores, as students and their
families have lived longer in the country.
Grade repetition, which stands for the number of times the students failed grades in past
academic life, has a negative (and significant for all usual levels) coefficient with a
magnitude of over 3.4 values out of 100 for each failed year. Another variable with a
strong effect is the test score of the 6" grade Mathematics (Portuguese) exam, 15.75
(12.1) values. Bear in mind that 6™ grade scores go from 1 to 5, thus an increase of 1 in

this exam implies a considerable improvement.
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2. Family background
Parents’ education constitutes one of the most relevant variables in what concerns family
background. It is positively correlated to the dependent variable and statistically different
from zero for all usual significance levels. The latter control is related to parents’ job
occupation, with a correlation of about 0.2794 and 0.0749 for mother’s and father’s
education, respectively. Being a stay-at-home father, comparatively to being
unemployed, has no effect in pupil’s attainment; contrarily, a stay-at-home mother has a
positive effect. Going up in the scale, a more pronounced effect emerges for both parents’
job situations.
Following Pereira (2010), parents’ job situation was, in an alternative model?*, substituted
by parents’ occupation, with a Spearman correlation coefficient with parents’
qualifications of approximately 0.5. As one moves up in the breakdown of parental
occupation a positive effect on pupil’s test scores emerges, particularly for white-
collar/high skilled® parents.
School subsidy is related to family income and, as expected, the higher the degree of
subsidy, the lower the grade of the student, on average, cp. and the coefficient is even
lower for the Mathematics exam.

3. School Characteristics
Average teachers’ education and 9" grade size are significant for both Mathematics and
Portuguese scores, the first with a positive influence and the second with a negative and
marginal effect. Average teachers’ experience, as well as squared experience, have a

significant and positive effect for Mathematics, but no effect for Portuguese. The reason

%The table for this regression is in appendix II. All coefficients are similar and only parents’ job situation was substituted.
BFor the Portuguese exam a dummy for white-collar was used instead of the usual categorical variable for parental occupation, as
no difference appeared to exist between high and low skilled inside each collar category. Results are consistent with the exposed.
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behind this result may be related to the higher difficulty associated with the first course,
on average — national Mathematics averages are lower than Portuguese ones. Hence, a
teacher with more years of experience has, in principle, developed teaching skills that
enhance students’ comprehension of the contents, namely skills that translate into a higher
value added in the study of Mathematics comparatively to Portuguese.

In addition, the average school subsidy received by students in 9™ grade at each school
was included to control for peer effects. Its sign suggests that the larger the number of
students receiving it and the higher the degree of the subsidy, the lower the score
achieved. A higher average of this variable is related to poorer 9" grade population and,
even, poorer neighborhoods in which the school may be located.

Finally, the coefficient of interest has a positive sign, which is almost the triple for
Mathematics relatively to Portuguese scores and significant at all usual levels. Therefore,
one can conclude that, even though Basic Schools have students with worst backgrounds
and prior achievement, as showed in Section V, this type of school has a bigger added
value to their students than Secondary Schools. When comparing its coefficient between
the regressions with and without school characteristics is clear that the impact increases.
The last result suggests that, although Secondary Schools have teachers with higher
qualifications and experience — which have a positive effect in the pupil’s test score —
their value added to students is smaller, hence the effect of attending a Secondary School
decreases relatively to frequent a Basic School. The same is to say that the effect of going
to a Basic School increases.

Nonetheless, the coefficient of interest remains significant, thus non-measurable factors
are still in place. They may be related to the way teachers and school staff interact with

students, as well as the fact that in Basic Schools 3™ cycle pupils are mixed with younger
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colleagues from 5™ and 6™ grades, while in Secondary Schools they interact with older
students. The latter fact is associated with exposure to risky behavior and more autonomy
granted to students. For instances, Basic Schools have a stricter “entrance and exiting the
school” policy during class time along with a bigger absenteeism control and report to
pupil’s parents his missing days. As a result parental involvement may on average tend
to be greater, straightening parent-teacher relations, bonding their educational goals,
which has a positive effect on students’ attainment as argued by Berlin and Cienkus
(1989). Moreover, 9" grade in a Basic School constitutes the end of a student’s life in that
institution, while in Secondary Schools the 9" grade is no more than a transition to a more
relevant cycle — high school. To finish, students face a transitional environment when
switching from Basic to Secondary Schools in 7" grade, while the environment and staff
is the same when they do not change schools between cycles, making the transition
smoother. This may suggest why Basic Schools are more effective than Secondary ones.
Furthermore, in order to investigate if Basic School effectiveness affects all students in
the same way, especially the ones in the tails, a Quantile regression was performed in

each quartile. A table with the coefficient of interest is presented below.?®

Table 3: Quantile Regression Results

Whole Sample Q1 Median Q3
Math Test Scores
T 1.437 1.530 1.613 1.286

CI®%  [1.087301;1.786391] [1.074727;1.985285]  [1.174427;2.051537]  [0.7995818;1.771806]
Portuguese Test Scores

T 0.555 0.836 0.429 0.447
CI%5%  [0.2945939;0.8150754] [0.4793755;1.192531] [0.0960622;0.7624965] [0.0807577;0.8131696]

2 The whole regression is in appendix I11. Results for remaining variables are very similar to the ones in the main regression.
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All coefficients are statistically significant at usual levels and there is evidence that, for
the Portuguese exam, the students’ quartile that benefits the most from being in a Basic
School, comparatively to a Secondary, is the lowest. Therefore, students with worst prior
conditions, as parents with lower education, with inferior grades in the 6" grade exam
and so forth seem to be the ones that gain the most from attending a Basic School. On the
other hand, for Mathematics, the pupils that apparently benefit the most are the ones
around the second quartile. Nevertheless, students in the first quartile are also associated
with a higher point estimate than the one for the whole sample. Given the 95% Confidence
Interval, it is not possible to argue that the population’s effect varies for each quartile.

VIIl. Limitations and Further Research

The data was cleaned?’ and organized, however coding errors are natural in data of this
kind, as its construction behaves as the one in the survey data. Fortunately, given the large
sample size, one may agree that in most cases there are no recording problems and that
possible implications are negligible.

In addition to the work presented in this essay, effectiveness of other school types that
also provide 7, 8" and 9" grades may be evaluated in comparison to Basic Schools, as
fully integrated schools (offer from the 1% to the 12" grade), partially integrated (teach
from the 1% to the 9™) and Basic Schools with high school (provide from the 5" to the
12™ grade). The last type combines Basic and Secondary Schools and, hence, it may be
interesting to analyze if this school type takes advantage of the best features of each type
analyzed previously. Note that other grade combinations are possible and exist due to
decisions made by geographic school sets, as mentioned before, but those combinations

tend to be very volatile, making its evaluation difficult.

21 Some elementary checks, as descriptive and summary statistics, were analyzed in order to ensure that variables were defined in
proper intervals and scale. Some listwise deletion has to be performed as well.
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Another possible extension to the analysis performed is to follow each student up to the
end of Secondary School and see if there are systematic differences across 12" grade
national test scores between students who attended a Basic School during 71", 81" and 9"
grades and the ones that did not go through this change and started already their 3™ cycle
in a Secondary School. To push even further, one could trace these students after they
enter the labor market and see if, in fact, their wages have significant differences.

As a final point, it is still necessary to understand which factors make Basic Schools
indeed more effective. Some possibilities were pointed out, but a deeper analysis is
necessary. This may be developed alongside with other fields that also study teacher-
student-parent interaction, as Psychology and Sociology, since these two disciplines share
some points of interest regarding education with Economics, such as measuring scholastic
performance, analyzing the education production process and formulating educational
policies.

IX.  Conclusions

There are different types of schools providing lower secondary education in Portugal.
Particularly in large cities students can make lower Secondary Schooling on Basic
Schools or move to Secondary Schools with lower secondary level. This situation arose
organically, as mandatory schooling increased in later decades of the 20" century.

The purpose of this essay was to analyse whether there are systematic and significant
differences in the performance of the students of these two different schools, as a first
look at this particular situation. In case they exist, two possible driving mechanisms may
be in place: teachers’ and students’ characteristics. The first one comprises teachers’
quality, their teaching-to-the-test approach, the degree of demanding requirements,

among others. The second is related to pupil’s family background, home environment,
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innate ability, autonomy and responsibility and how they interacted with younger or older
colleagues.

To study this question, standardized test scores of national exams performed by 9™ grade
Portuguese pupils were collected for three academic years, as the ultimate criterion for
assessing the effectiveness of any school reform is the extent to which it improves actual
academic achievement (Hanushek 1986). The analysis of the descriptive statistics led to
the conclusion that Secondary Schools have better teachers as well as students, which are
positively correlated to test scores. However, when test scores from standardized exams
were regressed in a binary variable that accounted for school type, controlling for pupils’
and schools’ characteristics, going to a Basic School comparatively to attending a
Secondary School was beneficial for students, enhancing his performance in both
Portuguese and Mathematics exams. The main conclusion is, then, that systematic
differences exist between Basic and secondary Schools. Some possible explanations were
brought forward: the different way the two school types face students in 9" grade, the
way teachers and school staff interact with them and the degree of students’ autonomy
may play an important role in explaining this differences. Further research is needed to
conclude on the non-measured determinants of Basic School effectiveness, which may

involve inside-school data collection.

24



References:

Becker, Gary S.1993. “Human capital: A theoretical and empirical analysis with special
reference to education.” (3rd ed.). Chicago: The University of Chicago Press, pp. 101-
119.

Berlin, B. M., and Cienkus, R. C. 1989. “Size: The ultimate educational issue?” Education
and Urban Society, 21: 228-231.

Berry, Christopher and West, Martin.2010. “Growing Pains: The School Consolidation
Movement and Student Outcomes.” Journal of Law, Economics and Organization,
26(1):1-29.

Catela Nunes, Luis, Portela, Miguel and Reis, Hugo.2014. “Manual da Base de Dados
Misi Anonimizada.”

Catela Nunes, Luis, Pereira, Diogo, Balcdo Reis, Ana, Rodrigues, Guilherme and Seabra,
Maria do Carmo.2014. “Manual de Liga¢do entre Registos de Alunos na Misi.”

Cornali, Federica.2012. “Effectiveness and Efficiency of Educational measures:
evaluation practices, indicators and rhetoric.” Sociology Mind, 2(3):255-260.

Hanushek, Eric A.1986. “The Economics of Schooling: Production and Efficiency in
Public Schools.”Journal of Economic Literature, XXI1V:1141-1177.

Hanushek, Eric A. and Kimko, Dennis D. 2000. “Schooling, labor force quality, and the
growth of nations.” American Economic Review, 90(5, December):1184-1208.

Friedkin, N. E., & Necochea, J. (1988). School system size and performance: A
contingency perspective. Educational Evaluation and Policy Analysis, 10, 237-249.

Kuziemko, Ilyana.2006. “Using shocks to school enrollment to estimate the effect of
school size on student achievement.” Economics of Education Review, 25: 63-75.

Ludwig, Jens and Miller, Douglas L.2007. “Does head star improve children’s life
chances? Evidence from a regression discontinuity design.” The Quarterly Journal of
Economics, February.

Machin, Stephen and Silva, Olmo.2012. “School Structure, School Autonomy and the
Tail.” London School of Economics and Political Science, Centre for Economic
Performance, Special Reports, 29.

Meier, D. W.1996. “The big benefits of smallness.” Educational Leadership, 54: 12-15.

Mendonca, Alice.2009. “Evolugao da Politica Educativa em Portugal.” Universidade da
Madeira.

OEI — Ministério da Educacéo de Portugal.2002.“Breve Evolugéao do sistema Educativo.”
In “Sistema Educativo Nacional de Portugal.”16-26. Portugal.

25



Pereira, Manuel Coutinho.2010. “Educational attainment and equality of opportunity in
Portugal and in Europe: the role of school versus parental influence.” Banco de Portugal,
Economics and Research department, Economic Bulletin 16(4, winter 2010): 123-136.

Pereira, Manuel Coutinho.2011. “An analysis of Portuguese students’ performance in the
OECD Programme for international student assessment (PISA).” Banco de Portugal,
Economics and Research department, Economic Bulletin, 17(3, autumn 2011): 25-45.

Slate, J. and Jones, C.2005. “Effects of School Size: A Review of the Literature with
Recommendations.” University Of South Carolina, Department of Education, Essays In
Education, 13(Spring).

Silva Fraga, Nuno.2006. “O Sistema Educativo em Portugal.” Eurydice — Comisséo
Europeia.: 71-111

Thomas, H. W.1987. “The relationship between performance on the Georgia criterion
referenced test and selected school effectiveness indicators.” Unpublished doctoral
dissertation, University of Georgia, Athens.

Walberg, H. J. 1992. “Is bigger better?”” In School and district size, cost, and quality.
Minneapolis, MN: Minnesota University, Hubert H. Humphrey Institute of Public
Affairs; Oak Brook, IL: North Central Regional Educational Laboratory.

Weil, David N. 2013. “Understanding Economic Growth.” Brown University and NBER,
Johns Hopkins SAIS

26



Appendix I: Descriptive Statistics

Table 4: Test Scores - Descriptive Statistics

Mathematics exam scores

School Classification Obs. Mean Std. Dev. Min  Max
Secondary Schools (SC) 33653 49.401 24.603 0 100
Basic Schools (BC) 60184 47.148 23.566 0 100
Portuguese exam scores
School Classification Obs. Mean Std. Dev. Min  Max
Secondary Schools (SC) 33781 55.717 16.782 0 100
Basic Schools (BC) 60231 54.046 16.473 1 100
Table 5: Schools summary statistics - Controls
Secondary Basic
Obs. Mean Std. Dev. Obs. Mean  Std. Dev.
size of 3rd cycle 105818  370.211 153.502 | 183313  345.937 129.235
size of 9th grade 105818 118.870 47.937 | 183313 103.388  42.163
proportion of girls in 9th grade 105818 0.507 0.059 183313 0.513 0.060
range* 105818 6 0 183313 5 0
% teachers that only lecture 3rd cycle 105818 0.169 0.074 183313 0.374 0.079
weekly hours of support to 3rd cycle 101362 0.022 0.029 162559 0.004 0.021
relative support to 3rd cycle** 39449  0.000076 0.000140 | 62440 0.000012 0.000062
average teacher education*** 101362 3.027 0.058 162559 2.936 0.058
teachers with bachelor degree 101362 0.053 0.033 162559 0.093 0.042
% teachers with undergraduate degree 101362 0.846 0.050 162559 0.835 0.053
% teachers with masters or PhD 101362 0.090 0.038 162559 0.053 0.024
average teachers experience**** 101362  17.855 2.694 162559  16.503 2.680
average teacher experience squared 101362  431.422 99.543 | 162559  385.047  99.650
*n° of grades taught in the school
**see foot note 20
***highest and latest degree reported by the teacher; see foot note 17
****in years
Table 6: Students summary statistics - Controls
Secondary Basic
Obs. Mean Std. Dev. | Obs. Mean Std. Dev.
Female Gender 105818  0.483 0.500 | 183313 0.471 0.499
Immigrant 105818 0.048 0.281 | 183313  0.064 0.331
Portuguese 6th grade score 105818 3.469 0.665 183313 3.398 0.651
Math 6th grade score 105818 3.303 0.842 | 183311  3.209 0.820
% Failed 6th grade math exam 105818 0.125 0.330 183313  0.140 0.347
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% Failed 6th grade portuguese exam

% Failed 9th grade
% Abandoned school
% Absenteeism
Grade repetition*

Has access to computer at home
Has access to internet at home
Degree of family allowance**
Degree of school subsidy**

Guardian's education***
Father's education***
Mother's education***
Guardian's occupation®
Father's occupation®
Mother's occupation®
Guardian's job situation™
Father's job situation
Mother's job situation®
Guardian is unemployed
Father is unemployed
Mother is unemployed

105818
105818
105818
105818
105818
105818
105818
105 818
105818
87 695
83650
87405
105 448
103 381
104 836
86 777
82 136
86 308
105 448
103 381
104 836

0.013
0.083
1.89E-05
1.89E-05
0.210
0.781
0.694
0.674
0.453
0.930
0.794
0.912
2.413
2.444
2412
3.434
4.000
3.335
0.160
0.039
0.185

0.111
0.276
0.004
0.004
0.554
0.414
0.461
1.045
0.734
0.784
0.770
0.783
2.077
1.938
2.080
1.476
1.053
1.530
0.367
0.194
0.388

183313
183313
183313
183313
183313
183313
183313
183313
183313
165325
157170
164194
183145
179217
181871
168915
159266
167119
183147
179217
181871

0.016
0.090
3.27E-05
0.000
0.216
0.810
0.657
0.969
0.604
0.722
0.604
0.700
2.398
2.448
2.344
3.315
3.983
3.201
0.215
0.049
0.245

0.126
0.286
0.006
0.000
0.555
0.393
0.475
1.135
0.795
0.732
0.702
0.730
1.952
1.747
1.966
1.562
1.114
1.611
0.411
0.217
0.430

*see foot note 9

**see foot note 10
***see foot note 11
#see foot note 14
##see foot note 12
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Appendix Il: Main Regressions

Table 7: Main Regression

Test Scores: Portuguese Mathematics

R-squared  0.442 R-squared  0.5093

Variable coeff. p-value coeff, p-value
gender (0O=female) -3.756 0.000 -0.724 0.000
computer (0=no access) 0.746 0.000
internet (0=no access) 1.531 0.000
district (Lisbon)
oversea 2.441 0.515 -5.309 0.282
Aveiro 1.848 0.000 3.461 0.000
Beja -1.237 0.031 1.990 0.008
Braga 1.468 0.000 3.990 0.000
Braganca 0.623 0.283 1.993 0.013
Castelo Branco 1.938 0.000 2.282 0.001
Coimbra 2.430 0.000 4.122 0.000
Evora -0.411 0.399 -2.542 0.000
Faro -1.783 0.000 0.085 0.815
Guarda 0.358 0.389 3.443 0.000
Leiria 0.540 0.048 2.586 0.000
Portalegre -1.447 0.001 -4.162 0.000
Porto 1.375 0.000 2.402 0.000
Santarém -0.280 0.298 1.307 0.000
Setubal -1.737 0.000 -1.296 0.000
Viana do Castelo 1.936 0.000 6.197 0.000
Vila Real -0.351 0.338 2.358 0.000
Viseu 2.146 0.000 3.685 0.000
school subsidy (O=none)
low -0.819 0.000 -1.486 0.000
high -1.438 0.000 -2.388 0.000
immigrant (O=native)
2nd gen. -1.486 0.015 -2.795 0.000
1st gen. -1.037 0.013 -0.888 0.105
father job situation (O=unemployed)
stay-at-home -0.081 0.975 -2.518 0.412
student 0.607 0.785 -5.282 0.058
retired 0.644 0.142 1.116 0.066
employed 0.536 0.024 1.133 0.000
self-employed 0.790 0.004 1.689 0.000
employer 0.646 0.047 2.042 0.000
father education (0=up to 9th grade)
up to high school or bachelor 1.492 0.000 1.952 0.000
undergraduate or post-graduate 4.103 0.000 5.940 0.000
master degree or PhD 5.046 0.000 6.887 0.000
mother job situation (O=unemployed)
stay-at-home 0.557 0.009 1.294 0.000
student 0.463 0.725 1.696 0.286
retired 0.048 0.939 -1.234 0.158

employed 0.576 0.002 1.272 0.000



self-employed
employer

mother education (0=up to 9th grade)
up to high school or bachelor
undergraduate or post-graduate
master degree or PhD

grade repetition*

6th grade Portuguese score

6th grade Math score

academic year (2009/10)
2010/11
2011/12

average teacher experience

average teacher experience squared

average teacher education

average school subsidy

9th grade size

T (1=Basic, 0=Secondary)

constant

0.487
0.865

1.807

5.264

5.593

-3.726
12.113

-10.028
16.679
0.017
1.212
-2.980
-0.004
0.555
24.515

reference groups in parenthesis
using heteroskedasticity robust standard errors
*number of times a student failed

0.067
0.025

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.429
0.057
0.000
0.001
0.000
0.000

1.897
2.133

1.728
6.481
7.258
-3.407

15.751

-14.822
12.472
0.612
-0.019
2.533
-1.752
-0.006
1.437
-16.069

Table 8: Alternative Regression (to be continued)

0.000
0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000
0.004
0.000
0.001
0.000
0.000

Mathematics Test Scores (9th grade)

R-squared 0.5096

Variable coeff. sd.dev. t-stat p-value
gender (0O=female) -0.686  0.127 -5.400 0.000
internet (0=no access) 1.447  0.143 10.140 0.000
district (Lisbon)
oversea -6.361 4.271 -1.490 0.136
Aveiro 3.651 0.286 12.780 0.000
Beja 1.902 0.729 2.610 0.009
Braga 3.916 0.263 14.900 0.000
Braganca 1.426 0.774 1.840 0.065
Castelo Branco 2.548  0.637 4.000 0.000
Coimbra 4227 0.378 11.180 0.000
Evora -2.563  0.612 -4.190 0.000
Faro 0.003 0.351 0.010 0.994
Guarda 3599 0.572 6.290 0.000
Leiria 2.729  0.362 7.540 0.000
Portalegre -3.833  0.533 -7.200 0.000
Porto 2.348  0.229 10.270 0.000
Santarém 1432 0.342 4.190 0.000
Setubal -1.313  0.278 -4.720 0.000
Viana do Castelo 6.171  0.528 11.700 0.000
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Vila Real
Viseu
school subsidy (0=none)
low
high
immigrant (O=native)
2nd gen.
1st gen.
father occupation
blue collar/low skilled
blue collar/high skilled
white collar/ low skilled
white collar/ high skilled
father education (O=up to 9th grade)
up to high school or bachelor
undergraduate or post-graduate
master degree or PhD
mother occupation
blue collar/low skilled
blue collar/high skilled
white collar/ low skilled
white collar/ high skilled
mother education (O=up to 9th grade)
up to high school or bachelor
undergraduate or post-graduate
master degree or PhD
grade repetition*
6th grade Mathematics score
academic year (2009/10)

2010/11

2011/12
average teacher experience
average teacher experience squared
average teacher education
average school subsidy
9th grade size
T (1=Basic, 0=Secondary)

constant

2.610
3.865

-1.406
-2.476

-2.689
-0.505

0.112
0.503
1.039
1.809

1.609
4.901
5.575

-0.216
0.374
0.485
1.536

1.506

5.618

6.101

-3.426
15.728

14.897
12.334
0.637
-0.020
2.064
-1.613
-0.006
1.453

12.140

0.472
0.367

0.182
0.197

0.734
0.509

0.263
0.241
0.256
0.268

0.175
0.293
0.579

0.239
0.251
0.183
0.250

0.177
0.281
0.615
0.139
0.081

0.132
0.616
0.101
0.003
0.838
0.393
0.002
0.172

4.360

5.530
10.520

-7.740
-12.560

-3.670
-0.990

0.430
2.090
4.050
6.760

9.200
16.700
9.630

-0.900
1.490
2.660
6.150

8.510
20.020
9.920
-24.600
194.340

-112.890
20.020
6.310
-7.100
2.460
-4.100
-3.510
8.470

-2.780

0.000
0.000

0.000
0.000

0.000
0.321

0.671
0.037
0.000
0.000

0.000
0.000
0.000

0.367
0.136
0.008
0.000

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.014
0.000
0.000
0.000

0.005

reference groups in parenthesis

using heteroskedasticity robust standard errors

*number of times a student failed
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Table 8: Alternative Regression (continued)

Portuguese Test Scores (9th grade)

R-squared 0.5096

Variable coeff. sd.dev. t-stat p-value
gender (O=female) -3.772 0.115 -32.750 0.000
computer (0=no access) 0.816 0.158 5.180 0.000
district (Lisbon)
oversea -1.361 4.201 -0.320 0.746
Aveiro 2.054 0.246 8.350 0.000
Beja -1.527 0.649 -2.350 0.019
Braga 1.768 0.230 7.680 0.000
Braganca 1.228 0.691 1.780 0.076
Castelo Branco 1.886 0.551 3.420 0.001
Coimbra 3.098 0.322 9.620 0.000
Evora -0.115 0.536 -0.220 0.830
Faro -1.846 0.293 -6.300 0.000
Guarda 1.078 0.478 2.250 0.024
Leiria 0.783 0.308 2.540 0.011
Portalegre -1.405 0.472 -2.970 0.003
Porto 1.541 0.203 7.590 0.000
Santarém 0.014 0.306 0.050 0.963
Setubal -1.607 0.240 -6.710 0.000
Viana do Castelo 2.585 0.463 5.580 0.000
Vila Real -1.013 0.463 -2.190 0.029
Viseu 2.720 0.337 8.070 0.000
school subsidy (0=none)
low -0.771 0.162 -4.770 0.000
high -1.597 0.199 -8.040 0.000
immigrant (O=native)
2nd gen. -1.176 0.738 -1.590 0.111
1st gen. -1.071 0.485 -2.210 0.027
father education
up to high school or bachelor 1.040 0.155 6.700 0.000
undergraduate or post-graduate 3.452 0.244 14.180 0.000
master degree or PhD 4.732 0.502 9.420 0.000
mother education (O=up to 9th grade)
up to high school or bachelor 1.463 0.162 9.050 0.000
undergraduate or post-graduate 4.729 0.229 20.630 0.000
master degree or PhD 5.137 0.531 9.680 0.000
white collar mother 0.800 0.160 5.000 0.000
white collar father 1.060 0.144 7.340 0.000
grade repetition* -3.710 0.138 -26.810 0.000
6th grade portuguese score 12.044 0.100 121.040 0.000
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academic year (2009/10)

2010/11 -10.073

2011/12 16.394
average teacher experience -0.022
average teacher education 2.029
average school subsidy -2.581
9th grade size -0.004
T (1=Basic, 0=Secondary) 0.541
constant 25.354

0.118
0.557
0.026
1.048
0.360
0.002
0.161
3.364

-85.490
29.430
-0.830

1.940
-7.170
-2.240
3.370
7.540

0.000
0.000
0.407
0.053
0.000
0.025
0.001
0.000

reference groups in parenthesis

using heteroskedasticity robust standard errors

*number of times a student failed
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Appendix I11: Quantile Regressions

Table 9: Quantile Regression Results (to be continued)

Math Test Scores
Q1 Median Q3
Variable coeff.  p-value coeff. p-value coeff. p-value
gender (0O=female) -0.676 0.000  -0.755 0.000 -0.667 0.000
internet (0=no access) 1.650 0.000 1.625 0.000 1.357 0.000
district (Lisbon)
oversea -2.141 0.871  -3.338 0.000 -1.539 0.941
Aveiro 3.459 0.000 3.526 0.000 3.629 0.000
Beja 3.806 0.000 1.341 0.168 2.707 0.005
Braga 4.338 0.000 3.870 0.000 3.775 0.000
Braganca 1.442 0.165 2.510 0.083 3.456 0.006
Castelo Branco 2.764 0.009 2.166 0.013 2.990 0.000
Coimbra 4.399 0.000 4.184 0.000 4.010 0.000
Evora -3.158 0.002  -2.977 0.000 -2.935 0.001
Faro 0.265 0.603  -0.067 0.874 -0.181 0.703
Guarda 3.979 0.000 3.230 0.000 3.586 0.000
Leiria 2.921 0.000 2.315 0.000 2.266 0.000
Portalegre -2.848 0.000  -4.966 0.000 -4.814 0.000
Porto 2.523 0.000 2.631 0.000 2414 0.000
Santarém 1.759 0.000 1.096 0.016 1.122 0.027
Setubal -1.376 0.000 -1.677 0.000 -1.513 0.000
Viana do Castelo 7.297 0.000 6.767 0.000 6.050 0.000
Vila Real 2.749 0.000 1.717 0.003 2.357 0.000
Viseu 3.587 0.000 3.718 0.000 3.750 0.000
school subsidy (O=none)
low -1.717 0.000 -1.663 0.000 -1.090 0.000
high -2.664 0.000 -2.572 0.000 -2.190 0.000
immigrant (O=native)
2nd gen. -1.413 0.000 -3.151 0.001 -3.674 0.002
1st gen. -1.401 0.007  -0.667 0.395 0.048 0.933
father job situation (O=unemployed)
stay-at-home -1.371 0.623  -5.176 0.108  -3.400 0.005
student -6.513 0.455  -4.839 0.473  -4.324 0.337
retired 0.900 0.197 1.049 0.148 1.085 0.179
employed 1.350 0.001 1.086 0.008 1.162 0.019
self-employed 1.858 0.000 1.758 0.000 1.668 0.002
employer 2.361 0.000 1.977 0.000 2.303 0.000
father education (0=up to 9th grade)
up to high school or bachelor 2.000 0.000 1.808 0.000 2.051 0.000
undergraduate or post-graduate 6.873 0.000 5.678 0.000 5.335 0.000
master degree or PhD 7.730 0.000 6.420 0.000 6.660 0.000
mother job situation (O=unemployed)
stay-at-home 1.228 0.000 1.807 0.000 1.287 0.005
student 2.559 0.490 1.966 0.399 1.660 0.478
retired -1.381 0.067  -1.420 0.298 -1.511 0.319
employed 1.507 0.000 1.614 0.000 1.139 0.004
self-employed 1.896 0.000 2.108 0.000 2.046 0.000
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employer 3.281 0.000 2.189 0.000 1.395 0.045
mother education (0=up to 9th grade)

up to high school or bachelor 1.438 0.000 2.261 0.000 1.922 0.000

undergraduate or post-graduate 7.388 0.000 7.489 0.000 5.950 0.000

master degree or PhD 8.891 0.000 8.372 0.000 6.414 0.000
grade repetition* -2.186 0.000 -3.370 0.000 -4.866 0.000
6th grade Math score 16.146 0.000 16.712 0.000 15.859 0.000
academic year (2009/10)

2010/11 -15.915 0.000 -15.415 0.000 -14.242 0.000

2011/12 13.209 0.000 9.616 0.000 9.749 0.000
average teacher experience 0.576 0.000 0.709 0.000 0.586 0.000
average teacher experience squared -0.017 0.000 -0.022 0.000  -0.020 0.000
average teacher education 1.824 0.114 2.910 0.008 2.294 0.052
average school subsidy -1.746 0.001  -2.094 0.000 -2.003 0.000
9th grade size -0.007 0.004  -0.009 0.000 -0.007 0.002
T (1=Basic, 0=Secondary) 1.530 0.000 1.613 0.000 1.286 0.000
constant -25.917 0.000 -21.479 0.000 -2.269 0.714

reference groups in parenthesis
using heteroskedasticity robust standard errors
*number of times a student failed

Table 9: Quantile Regression Results (continued)

Portuguese Test Scores

Q1 Median Q3
Variable coeff. p-value  coeff. p-value coeff. p-value
gender (0O=female) -4.154 0.000 -3.675 0.000 -3.591  0.000
computer (0=no access) 0.838 0.000 0.595 0.000 0.669 0.000
district (Lisbon)
oversea 5.691 0.177 4.899 0.713 4.670 0.002
Aveiro 2.041 0.000 1.903 0.000 1.827 0.000
Beja -2.232 0.005 -0.650 0.406  -1.408 0.034
Braga 1.265 0.000 1.541 0.000 1.815 0.000
Braganca -0.334 0.614 1.266 0.094 0.820 0.363
Castelo Branco 1.996 0.007 1.994 0.000 1.765 0.028
Coimbra 2.025 0.000 2.381 0.000 2.786 0.000
Evora -1.083 0.043 -0.489 0.235 -0.124  0.813
Faro -1.592 0.000 -2.124 0.000 -2.030  0.000
Guarda 0.077 0.894 0.319 0.516  0.440  0.360
Leiria 0.722 0.059 0.352 0.306  0.093 0.809
Portalegre -1.937 0.012 -0.721 0.199 -1.604  0.003
Porto 1.089 0.000 1.403 0.000 1.690  0.000
Santarém -0.514 0.192 -0.285 0.421  0.137 0.750
Setibal -1.647 0.000 -2.149 0.000 -1.520  0.000
Viana do Castelo 2.071 0.000 1.800 0.000 1.585 0.022
Vila Real -0.279 0.566 -0.653 0.146  -0.582  0.248
Viseu 2.272 0.000 2.408 0.000 2.267 0.000
school subsidy (0=none)
low -0.872 0.000 -0.815 0.000 -0.790  0.000

high -1.595 0.000 -1.409 0.000 -1.392 0.000
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immigrant (O=native)

2nd gen. -2.144 0.000 -1.499
1st gen. -1.583 0.001 -1.143
father job situation (O=unemployed)
stay-at-home 4.638 0.756 -0.863
student 2.319 0.171 -0.072
retired 1.102 0.107 0.582
employed 0.890 0.003 0.546
self-employed 0.957 0.008 0.776
employer 0.835 0.054 0.520
father education (0=up to 9th grade)
up to high school or bachelor 1.476 0.000 1.789
undergraduate or post-graduate 3.951 0.000 4.486
master degree or PhD 4.956 0.000 5.748
mother job situation (O=unemployed)
stay-at-home 0.497 0.122 0.429
student -0.546 0.751 1.636
retired 0.017 0.985 0.543
employed 0.894 0.001 0.580
self-employed 0.484 0.186 0.708
employer 0.615 0.246 0.610
mother education (O=up to 9th grade)
up to high school or bachelor 1.560 0.000 1.875
undergraduate or post-graduate 4.840 0.000 5471
master degree or PhD 4.864 0.000 5.184
grade repetition* -3.595 0.000 -3.407
6th grade Portuguese score 11.894 0.000 1.250
academic year (2009/10)
2010/11 -10.431  0.000 -10.412
2011/12 16.691  0.000 16.071
average teacher experience 0.081 0.006 0.029
average teacher education 1.257 0.156 2.194
average school subsidy -3.385 0.000 -3.138
9th grade size -0.006 0.001 -0.005
T (1=Basic, 0=Secondary) 0.836 0.000 0.429
constant 16.210 0.001 27.897

0.018
0.032

0.063
0.844
0.379
0.052
0.017
0.180

0.000
0.000
0.000

0.079
0.467
0.527
0.006
0.019
0.175

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.273
0.006
0.000
0.008
0.012
0.000

-1.372
-1.428

2.062
-1.849
0.750
-0.072
0.270
0.304

1.624
4.427
5.715

0.517
0.775
0.320
0.446
0.561
1.175

2.035

5.721

6.119

-3.956
12.630

-9.715
14.614
-0.046
0.941
-2.585
-0.005
0.447
30.774

0.076
0.025

0.771
0.555
0.215
0.836
0.497
0.517

0.000
0.000
0.000

0.073
0.204
0.667
0.077
0.114
0.039

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.130
0.295
0.000
0.014
0.017
0.000

reference groups in parenthesis
using heteroskedasticity robust standard errors
*number of times a student failed
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