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This paper studies the effectiveness of Portuguese public schools’ provision of 7th, 8th and 9th 

grades. At least two school types offer these grades: Basic and Secondary. Based on previous 

findings, a production function is estimated for 9th grade students in the regular academic track, 

including a variable that indicates the specific school type attended by each student. Using individual 

student data from the Portuguese Ministry of Education for 2009/10, 2010/11 and 2011/12 on 

students’ characteristics and exams we conclude that Basic Schools are, on average, beneficial for 

students, enhancing their performance in both Portuguese and Mathematics standardized national 

exams. Looking at school characteristics we conclude that Secondary Schools have teachers with 

higher qualification and more experience. We also verify that these schools have and students from 

better backgrounds. Then, we present some alternative explanations for the main result.   
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1. 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 wages3, 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.  

Within the Portuguese education system, as in several others worldwide, a non-deeply explored 

event takes place: the “dual” provision of grades. This event can be evaluated from the point of 

view of its effectiveness, one aspect at the heart of the educational debate. Since 1986, Portuguese 

basic schooling includes 9 years, divided into three stages: the first with four years, the second 

with two and the last stage with three years. In 2012, compulsory education changed to 12 years, 

including basic and secondary education. While Primary Schools are responsible for teaching the 

first four years of official education, Basic Schools teach the preceding two, and Secondary 

Schools the last three. However, the 7th, 8th and 9th grades are offered by both Basic and Secondary 

Schools. Thus, a student can either attend these grades in a school that also offers 5th and 6th or in 

a school that provides high school as well. Both school types teach exactly the same subjects and 

contents to pupils in the common grades, preparing them for the 9th grade national exams.4  

Moreover, Secondary Schools have teachers with higher education and experience, on average, 

as well as students with better prior attainment. In this schools students may be more exposed to 

risky-behavior and lower school control over class attendance. In this context, a question remains: 

are there no systematic differences in school outcomes between Basic and Secondary Schools or 

should the provision of 7th, 8th and 9th grades be allocated to one of the two? In order to provide a 

meaningful answer, differences between Basic and Secondary Schools will be statistically 

evaluated; and, if school type plays a role in explaining better results, possible explanations shall 

be explored. 

In the next two sections provide historical context as well as a revision of the literature on school 

effectiveness. Section 5 exposes the econometric framework, preceded by dataset description. 

                                                           
3 There is empirical evidence that more years of education are associated with higher expected income. 
4 In Portugal, course contents taught in public schools during compulsory schooling are set nationally and 

national exams are standardized. 
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Section 6 discusses the main results, while Section 7 presents some additional testing. Finally 

some conclusions and limitations are presented, along with further research topics. 

 

2. Evolution of the Portuguese Educational System5 

In the second half of the 20th 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 period; from 1960 to 1974, the 

government understood the educational delay of the country; and, until 1997, qualitative and 

quantitative transformations took place. 

During the 1960’s, under Salazar’s dictatorship regime, compulsory schooling increased from 4 

(3 for girls) to 6 years, which corresponded to Primary Education. In January of 1970 the Ministry 

of Education, Veiga Simão, tried to launch the foundations of a system that truly implemented 

compulsory and democratic schooling. He defended that, in order to allow the more capable to 

integrate society’s elite, independently of social-economic determinants, education should be 

made available to all Portuguese in a meritocratic basis. In 1973, a modern and democratic policy 

regarding the educational system is approved and social support to pursue studies is given. 

However, this reform was never fully implemented. 

After the 25th of April of 1974, a democratic state was implemented and compulsory schooling 

was standardization for all students, comprising six years. One year after, the 1st cycle of Curso 

Geral do Unificado was created to unify high school and technical school. It included three 

mandatory grades (nowadays 7th through 9th), and the first two years were common to all students. 

In 1978, two grades were “added” with the aim of expanding vocational education. High school 

was created in 1980 under Secondary Schools, comprised three grades, and was only set as 

mandatory in 2012. 

Basic schooling, as of 2016, started in 1986; it is universal, compulsory and free, comprises 9 

years and 3 sequential stages, including 7th, 8th and 9th grades. These are part of the 3rd and last 

stage of basic education in Portugal and are, thus, under the responsibility of Basic Schools. 

However, during the adjustment period described above and particularly before 1980, these 

grades corresponded to the beginning of vocational training and were integrated into school 

structures which mirrored Secondary Schools. Therefore, the situation under study arose 

according to school needs and, as of 2016, at least two types of schools offer the three grades in 

                                                           
5Based on reports from the Portuguese Ministry of Education and Science and Eurydice as well as Alice 

Mendonça studies. See References section for more details. 



4 

 

question: Basic Schools, which offer from the 5th to the 9th, and Secondary Schools, which also 

include high school. Additionally, many other possible combinations occur in the Portuguese 

educational tissue, although with smaller representation in “schools population (Table 1). 

Table 1: School Types in MISI dataset 

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

Basic (5th-9th) 574 542 516 508 474 465 3079 

Secondary (7th-12th) 287 262 253 259 248 248 1557 

Integrated (1st-12th) 4 7 15 6 16 15 63 

Partially Integrated  

(1st-9th) 
92 104 116 125 129 142 708 

Basic with high school  

(5th-12th) 
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 must obtain a 

minimum score in both Mathematics and Portuguese national standardized exam in order to finish 

9th grade, basic education and pursue to high school. Each exam has two calls, hence a student 

failing in the first has the chance to retake it. 

Finally, in 1991, in an experimental setting – that turned out to be permanent –, a new model of 

management of the educational system was created: 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 infrastructure size for instance6. 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. 

 

3. School Effectiveness: a review of the Literature 

As this article focuses on the effectiveness related to the provision of 7th, 8th and 9th grades by 

public schools, it is worth distinguish it from a related, although different, concept: efficiency. In 

an abstract sense, efficiency explains the relation between inputs and outputs in a production 

process. In a context like the educational setting, with multiple inputs and outputs, a situation can 

be defined as efficient when it is not possible to produce more of some output without reducing 

another’s production. Hence, efficiency is related to the optimal use of resources, and an 

improvement in it leads to an improvement in 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. 

                                                           
6 It leads to cases in which the primary school of the set offers classes until the 5th grade and the Basic 

School from the 6th to the 9th , e.g. 
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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 both generate more human capital, which is a relevant factor for the success 

of modern societies. 

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 size7. The authors argue that increasing school size may have 

positive effects in educational outcomes, but as size continues to rise the point of diminishing 

returns will be reached.  

Moreover, Friedkin and Necochea (1988) used grade level as a mediating variable and found that 

larger schools in California were associated with higher achievement for 12th grade students and 

smaller schools with better achievement for students in 3rd, 6th and 8th grades. In their sample, 

larger schools seem to have teachers with higher qualifications, more special-education teachers 

and fewer teachers teaching out of their certified fields. In contrast, 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, and the latter is higher 

in smaller schools (Meier 1996; Walberg 1992). Parental involvement increases monitoring of 

teaching staff performance by parents, making schools accountable. Accountability may provide 

sufficient incentives for schools to improve performance, raise staff motivation and monitoring 

through information dissemination and “name-and-shame” mechanisms. Actually, there is 

evidence of a positive correlation between parental-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.  

Another intensely analyzed topic in school effectiveness literature is school structure, as 

mentioned before. School administrative structure, autonomy and accountability are usually 

assessed together in comparative studies, as different types of schools have different combinations 

                                                           
7The authors also study the curvilinear relation between size and efficiency, exploiting the possibility of 

economies of scale in larger schools. 
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of the three. S. Machin and O. Silva (2012) assess the effect of different school structures within 

the English education system on pupils’ performance. The four analyzed 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 states 

that 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. However, 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 

article. Additionally, public schools follow a national program for each mandatory course and the 

only possibility to differentiate is in extracurricular activities. Moreover, according to Portuguese 

Law, students are allocated to the public school that is closest to their home or parents’ workplace. 

 

3.1 Production Function – Evidence from Portugal 

There is little consensus regarding the effect of some inputs on students’ performance. 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. Moreover, Pereira settles a 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. 

Regarding school characteristics, the author 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. 

 

4. MISI Dataset 

The more complete dataset available for the Portuguese educational system in what concerns 

students’ and schools’ characteristics is MISI – a micro database from Direcção Geral de 

Estatística da Educação e Ciência (DGEEC), made available by the Portuguese 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. 

MISI offers a rich set of individual student features and allows to build several others. Some of 

these variables are: gender, if the pupil has access to a computer and internet at home, if the 
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student failed 9th grade, the level of school subsidy received by the student and the degree of 

family allowance, as well as parents’ education8. 

Lastly, since 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 (truly9) Basic and Secondary in each academic year. 

In this way, the situations created by schools’ geographical sets do not interfere; and less 

representative school types presented in table 1 were excluded. 

Information on Mathematics and Portuguese tests scores10 from national exams conducted in 9th 

and 6th grades, at student level, were also gathered. Even though 6th grade exam was implemented 

in 2001, information 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 the 

database.11 As a result, the sample is constituted by 9th grade students, who attended public schools 

in the mainland of Portugal, in the regular academic track between 2009 and 2012 and took the 

6th grade national tests in 2006 or after. The sample size is 291.875 students: 107.407 in Secondary 

Schools and 184.468 in Basic Schools. Nonetheless, some of these students went to private 

schools before 7th grade (7.475). From these, 5.852 went to public Secondary Schools in the 7th 

grade, remaining there up to the 9th grade exams. 

Regarding teachers’ characteristics, the dataset provides information at the individual level, such 

as gender, education, seniority in days, weekly load of teaching  (in some cases, divided by 

cycles12) and, of course, the school to which they were allocated. However, it was not possible to 

link students to teachers. Therefore, as a second best, averages were taken across teachers of the 

same school, conditioning on having a lecture schedule assigned, allowing the creation of 

aggregate school measures. 

 

5. Econometric Framework and Descriptive Results 

The most used measure to compare school performance and evaluate the effects of school 

structure, size or even public versus private nature in the literature are students’ 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 7th, 8th and 

9th grades, is students’ performance in standardized national exams of Mathematics and 

                                                           
8Description in appendix I.  
9In the sense that only offered from the 5th to the 7th grades or from the 7th to the 12th. 
10For the 9th grade the score goes from 0 to 100; for 6th grade from 1 to 5.  
11 The data is then restricted to students who took the 6th 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.  
12 Cycle 0 corresponds to pre-school, 1st cycle to primary school, 2nd cycle to 5th and 6th grades, 3rd cycle 

to 7th, 8th and 9th grades and finally high school to 10th, 11th and 12th grades. 
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Portuguese. These take place in the last grade under study and evaluate all learning contents 

defined for all three years.  

Under a regression framework, contextual factors and students’ prior level of achievement should 

be accounted for when test scores are taken as the dependent variable, since education is a 

cumulative process. Therefore, controls for family background, pupil’s characteristics as gender, 

1st language and a measure of previous attainment should be included. 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 introduced13. 

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

a significant impact on students’ achievement. Furthermore, a measure of peer effects will also 

be incorporated. To account for the type of school attended by each pupil a dummy (T), which 

takes value 1 for Basic Schools and 0 for Secondary Schools, was included in the main regression. 

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, to evaluate how effective each school type was in preparing students for each exam, given 

pupils’ observed features and allocation of school available resources, the following equation was 

estimated by OLS: 

9𝑡ℎ𝑠𝑐𝑜𝑟𝑒𝑖ℎ𝑠𝑡 =  𝛽0 + 𝛽1𝑋𝑖𝑠𝑡 + 𝛽26𝑡ℎ𝑠𝑐𝑜𝑟𝑒𝑖ℎ𝑠𝑡 + 𝛽3𝑊𝑠𝑡 + 𝛽4𝑇𝑠𝑡 + 𝛿𝑡 + 𝑢𝑖ℎ𝑠𝑡, 

where the dependent variable is student i ‘s score in exam h (either the Mathematics or 

Portuguese), at school s and academic year t. X is a set of student controls; 6th score corresponds 

to the score in, respectively, Mathematics and Portuguese 6th grade exam; W is a vector of school 

s characteristics at academic year t; T is the variable of interest, which accounts for school type 

and t corresponds to academic year fixed effects. This last variable was included to account for 

the fact that exam questions, evaluation criteria and even contents14 change between academic 

years as well as their difficulty15.   

Average test scores of the 9th grade national exam are higher in Secondary Schools comparatively 

to Basic for both Mathematics and Portuguese, by 1.5 and 1.2 respectively. In contrast, 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. In line with the latter, average prior achievement (standardized 6th grade test score) is 

                                                           
13Portugal 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. 
14Mathematics contents taught in Basic education changed in the sample period, particularly in 2011/12. 
15Between calls in the same academic year the only factor plausible to vary is difficulty. 



9 

 

higher for students in Secondary Schools, although 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 there. Accordingly, the 

average of school subsidy, which is related to family income, is higher in Basic Schools and its 

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 9th grade, as well as in the three grades combined, 

than Basic. As mentioned before, smaller schools tend to favor parental involvement, which is a 

measure of accountability positively correlated with test score.  

Teachers’ average education and experience is higher in Secondary Schools, namely the 

proportion of teachers with a master or PhD degree. Therefore, Secondary Schools have better 

resources, on average, comparatively to Basic Schools. 

 

6. Main Findings 

Pereira (2010) concludes that grade amplitude – calculated as the difference between the 

maximum and the minimum grades offered by the school, which can be interpreted as a rough 

proxy of the variable of interest – 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. Table 2 summarizes the main estimated coefficients of the general regression 

presented in section 516 and the subsequent analysis should be understood in a ceteris paribus 

manner. Columns 1 and 3 differ from 2 and 4 as the former don’t include school specific 

characteristics. 

 

Table 2: Main Results – All Students   

Test Scores Portuguese Mathematics 

Variable (1) no (2) yes (3) no (4) yes 

gender (0=female) -3.817*** -3.839*** -3.614*** -3.608*** 

internet (0=no access) 0.89*** 0.826*** 1.298*** 1.204*** 

school subsidy (0=none. 1=receives) -1.509*** -1.263*** -2.04*** -1.812*** 

immigrant (0=native)      

 2nd gen. -1.237*** -1.132*** -1.233*** -1.15*** 

 1st gen. -0.882*** -0.807*** -0.564** -0.607** 

mother job situation (0=other)      

                                                           
16A complete table will be delivered if requested to the authors. 
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 stay-at-home 0.139*** 0.36*** 0.54*** 0.716*** 

 employed 0.292*** 0.295*** 0.778*** 0.802*** 

mother education (0=up to 9th grade)      

 up to high school or bachelor 2.268*** 2.058*** 2.517*** 2.31*** 

 undergraduate or post-graduate 6.585*** 6.226*** 8.021*** 7.725*** 

 master degree or PhD 7.968*** 7.534*** 9.24*** 8.807*** 

grade repetition -3.675*** -3.643*** -4.32*** -4.3*** 

6th grade Portuguese score 11.365*** 11.327*** . . 

6th grade Mathematics score . . 12.099*** 12.066*** 

School Structure 6th grade (0=not public) 0.672*** 1.00*** 1.145*** 1.328*** 

average teacher experience . 0.188*** . 0.298*** 

average teacher experience squared . -0.00412*** . -0.00849*** 

average teacher education . 1.439*** . 1.279*** 

average school subsidy . -3.268*** . -3.36*** 

No of pupils in 

9th grade  . 
-0.00177*** . -0.003*** 

T (1=Basic. 0=Secondary) 0.441*** 0.665*** 0.739*** 1.096*** 

reference groups in parenthesis 

District and academic years dummies used 

using heteroskedasticity robust standard errors 

*** p-value<=0.01          **p-value<=0.05 

 

6.1 Students’ characteristics 

The table above reveals that, on average, boys have worse grades than girls for both subjects. 

Specific district effects also play a role, since almost all their coefficients are statistically 

significant for both 9th grade exams17.  

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 3.6 

values out of 100. Another variable with a strong effect is the test score of the 6th grade 

Mathematics (Portuguese) exam, 12 (11.3) values approximately. Given that 6th grade scores 

range from 1 to 5, an increase of 1 in this exam implies a considerable improvement in the 9th 

grade test score. 

Attending a public school before entering 7th grade has a positive effect. Students who changed 

systems between 6th and 7th grade face a “transitional cost”, while students that were already in 

public schools may never change school in the considered learning period. 

 

 

 

                                                           
17 The district chosen as baseline was the one with median test score closer to the population median, 

Lisbon. 
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6.2 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 0.2774 for mother’s education. Being a stay-at-home mother has a positive 

effect comparatively to having an unemployed mother. 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 model18, 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, and the coefficient is even lower for the Mathematics 

exam.  

 

6.3 School Characteristics 

Average teachers’ education and the number of students in 9th grade are significant for both 

Mathematics and Portuguese scores, but with opposite signs. Average teachers’ experience has a 

significant and positive effect for both subjects, but higher for Mathematics. The reason behind 

this result may be related to the higher difficulty associated with the first course, on average, as 

Portuguese students tend to have higher scores in Portuguese exam. Furthermore, it is expected 

that a teacher with more years of experience has developed teaching skills that enhance students’ 

comprehension of the contents, namely skills that represent a bigger advantage in the study of 

Mathematics comparatively to Portuguese.  

In addition, the average school subsidy received by students in 9th grade at each school was 

included to control for peer effects. Its sign suggests that the larger the number of students 

receiving the subsidy at a specific school and the higher the degree of the subsidy, the lower the 

score achieved. A higher average of this variable is related to poorer 9th 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 double 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 5, this type of school has a higher value added to their students than Secondary 

Schools.  

                                                           
18The table for this regression will be delivered if requested to the authors. All coefficients are similar and 

only parents’ job situation was substituted. 



12 

 

When school characteristics are taken into account the impact increases. This 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 attend a Basic School. The same is 

to say that the effect of going to a Basic School increases. 

Nonetheless, and since the coefficient of interest remains significant, non-measurable factors that 

affect students’ performance positively in Basic Schools 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 

the student population under study is mixed with younger colleagues (from 5th and 6th grades). 

Conversely, 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 more often. 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, 9th grade in a Basic School constitutes the end of a student’s life in the institution, 

while in Secondary Schools the 9th grade is no more than the transition to a more relevant stage – 

high school. To finish, students face a transitional environment when switching from Basic to 

Secondary Schools in the 7th grade, whereas both environment and staff are the same when they 

do not change schools between stages, making the transition smoother. This may suggest why 

Basic Schools are more effective than Secondary ones. 

 

6.4 Quantile Regression 

In order to investigate if Basic School’s 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.19 

 

 

 

 

 

 

 

                                                           
19The whole regression will be delivered if requested to the authors. Results for remaining variables are 

very similar to the ones in the main regression.  
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Table 3: Quantile Regression Results 

  Whole Sample Q1 Median Q3 

Math Test Scores 

T 1.096 1.386 0.960 0.986 

CI95% [0.9176; 1.2753] [1.1247; 1.6484] [0.7335; 1.187] [0.7532; 1.2181] 

Portuguese Test Scores 

T 0.665 0.675 0.527 0.563 

CI95% [0.528; 0.8014] [0.4928; 0.858] [0.3525; 0.7015] [0.3835; 0.7428] 

 

All coefficients are statistically significant at usual levels suggesting that, for both Portuguese and 

Mathematics, 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 worst grades in the 6th grade exam, among others, seem to be 

the ones that gain the most from attending a Basic School. Additionally, students in the first 

quartile are associated with a higher point estimate than the one for the whole sample. 

Nevertheless, given the 95% Confidence Interval, it is not possible to argue that the population’s 

effect varies for each quartile. 

 

6.5 Propensity Score Match  

As presented before, students in the two school types have distinct prior attainment and family 

background. In this section the same analysis is performed but using Propensity Score Match to 

ensure comparability between students.  

The proposed method constructs a statistical counterfactual using a binary outcome framework 

that models the probability of participating. This procedure is based in a set of observable 

individual characteristics which must not be deterministic for participation. Subsequently, given 

the value of the propensity score, participants and non-participants are matched. Finally, average 

treatment effect on the treated (ATET) is computed as the mean difference in outcomes between 

the two groups and the balancing property must be satisfied inside each block of the common 

support.  

In the context of this study a participant corresponds to a student who attended a Basic School in 

the 7th, 8th and 9th grades; while controls correspond to students that went to Secondary Schools. 

Thus, the following equation is estimated: 

𝑃(𝑇𝑖 = 1) = 𝛼0 + 𝛼1𝑋𝑖 + 𝑢𝑖 , 𝑤ℎ𝑒𝑟𝑒 𝑇𝑖 = {
1 𝑖𝑓 𝑝𝑢𝑝𝑖𝑙 𝑖 𝑤𝑒𝑛𝑡 𝑡𝑜 𝐵𝑎𝑠𝑖𝑐 𝑠𝑐ℎ𝑜𝑜𝑙

0 𝑖𝑓 𝑝𝑢𝑝𝑖𝑙 𝑖 𝑤𝑒𝑛𝑡 𝑡𝑜 𝑎 𝑆𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦
}, 

where X is a set of covariates related to students’ characteristics. Observations were matched 

according to two covariates: school subsidy and mothers’ education. The common support region 

was [0.48459; 0.73488], with an optimal number of blocks of 8. 
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The chosen matching procedure was nearest-neighborhood with replacement. Consequently, 

treated observations are matched with the closest control unit in terms of propensity score. This 

method allows a higher average quality of matching, reducing bias, but as the number of distinct 

non-participants decreases, the variance of the estimator increases.  The final number of 

participants was 164.325 for the Portuguese exam and 164.325 for Mathematics, while 84.809 

and 84.863 were chosen as controls for each exam, respectively.  

To compute ATET of studying in a Basic comparatively to a Secondary School on test scores, 

three controls were added: the test score in the 6th grade exam, gender and immigrant status20. 

For both Mathematics and Portuguese the average treatment effect in the treated is positive and 

statistically significant with a value of 0.771 and 0.442, respectively. When teachers’ average 

education, experience and experience squared were added to the previous calculation both impacts 

remain unchanged. Therefore, the first main result obtained is valid when a statistical 

counterfactual is built, being the magnitude of the effect smaller for both Mathematics and 

Portuguese exams. 

 

7. Further Tests 

Since our sample is constituted by students who went only to public schools and pupils who 

changed from private to public between 6th and 7th grade, two separate regression were ran for 

each set. The results corresponding to the first set of pupils are very similar to the ones of the 

main regression and the coefficient of interest was higher for Mathematics (1.12) than for 

Portuguese (0.649), as before. This regression included most of the students in the original 

sample. 

On the other hand, the effect for students that moved from private to public schools differs a lot. 

When looking at descriptive statistics of these set of students one can conclude that most of them 

moved to a Secondary public School. Moreover, the latter group has higher past achievement and 

better family background: 

Table 4: Students who switched from private to public schools before 9th grade 

  Basic School Secondary School Total 

Females 691 2875 3566 

Males 932 2977 3909 

Total 1623 5852 7475 

 

For students who switched from private to public, the coefficient of interest is negative and 

significant for Mathematics, when school characteristics are not taken into account. However, it 

loses its explanatory power once school features are added to the regression. For Portuguese, the 

                                                           
20 Matching on these covariates was not possible, due to the dimensionality curse. Since they revealed to be also extremely significant 

and control for other aspects than the ones included in the logit model, we decided to include them in the ATET calculation. 
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coefficient is not significantly different from zero in any specification. Therefore, the results 

exposed previously are conditioned on attending a public school. 

Finally, two separate regression were estimated for males and females. The coefficient of interest 

is only significant on the males’ regression and its absolute value grew from the joint equation to 

the gender specific one. In any case, when schools characteristics are included it loses its 

significance. Secondary Schools have better observable characteristics which, when accounted 

for, explain the previous existent positive effect towards thus school type. 

These findings suggest that the positive benefit of attending a Basic School found previously may 

be, in part, related with a non-change in both School structure and environment. In addition, it is 

in accordance with the result related to the 6th grade school system. 

 

8. Limitations and Future Research 

The data was cleaned21 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 article, effectiveness of other school types that also 

provide 7th, 8th and 9th grades should be evaluated in order to understand what works best. In this 

sense, Basic Schools with high school may constitute the more interesting type to analyze and, 

thus, evaluate if this school type takes advantage of the best features of Basic and Secondary 

Schools. Another grade combinations are possible and exist due to decisions made by geographic 

school sets, but tend to be very volatile, making its evaluation difficult. 

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 12th grade national test scores 

between students who attended a Basic School during 7th, 8th and 9th grades and the ones that did 

not go through this change and started already their 3rd 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 in some 

frameworks more effective. Some possibilities were pointed out, however 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. 

                                                           
21Some 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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9. Conclusions 

There are different types of schools providing lower secondary education in Portugal. Particularly 

in large cities, students can attend lower secondary education in a Basic School or move to 

Secondary Schools. This situation arose organically in Portugal, as mandatory schooling 

increased in later decades of the 20th century. 

The purpose of this article is to analyze 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, 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 9th 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. Then, systematic 

differences exist between Basic and Secondary Schools. The different way the two school types 

face students in 9th grade, the way teachers and school staff interact with pupils and the degree of 

students’ autonomy may play an important role in explaining these differences. Further research 

is needed to conclude on the non-measured determinants of Basic School effectiveness, which 

may involve inside-school data collection. 
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Appendix I: Variable Description 

 The student failed, abandoned or dropped out the 9th grade: 1=yes, 0=no. 

 Mother tongue: 1=Portuguese, 0=other. 

 School structure in 6th grade: 1=public, 0=private. 

 Immigrant status: takes value 0 if the pupil and at least one of his parents are Portuguese, 

1 or 2 if he is a 2nd or 1st generation immigrant, respectively. 

 Grade repetition: the number of times he failed grades before showing up in the dataset 

in 9th grade. This variable was built by first calculating the student’s age at the time he is 

on the 9th 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 9th grade; those who 

became 6 after 31 December have 15 when they get to 9th grade; and those who turn 6 in-

between are either 14 or 15 in 9th 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. 

 Parents’ job market situation: 0=unemployed/student/retired, 1=stay at home parent, 

3=employed. In a first regression we concluded that the effect on the 9th grade test score 

of having a retired parent or student was no statistically different from an unemployed 

parent. Hence, the three categories were merged into one. 

 Parents’ occupation: 0=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. 

 School Subsidy: 1=receives, 0=none. 

 Gender: 1=male, 0=female  

 Computer/internet: if he has access to a computer and internet at home; 1=yes, 0=no. 

 Level of school subsidy: 0=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.   

 Parents’ education: 0=up to 9th 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.    

 Teachers’ education: initially this variable had 23 categories that were summarized into 

5; 0=none, 1=up to 9th 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. 
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Appendix II: Descriptive Statistics 

Table 5: Test Scores – All Students 

Mathematics exam scores 

School Classification Obs. Mean Std. Dev. Min Max 

Secondary Schools (SC) 107806 52.473 20.775 0 100 

Basic Schools (BC) 184692 50.998 20.195 0 100 

      

Portuguese exam scores 

School Classification Obs. Mean Std. Dev. Min Max 

Secondary Schools (SC) 107706 54.493 15.895 0 100 

Basic Schools (BC) 184403 53.325 15.676 1 100 

 

 

 

 

Table 6: Test Scores – Only Students that always attended Public Schools 

Mathematics exam scores 

School Classification Obs. Mean Std. Dev. Min Max 

Secondary Schools (SC) 101555 52.114 20.761 0 100 

Basic Schools (BC) 182845 50.316 20.196 0 100 

      

Portuguese exam scores 

School Classification Obs. Mean Std. Dev. Min Max 

Secondary Schools (SC) 101458 54.240 56.885 0 100 

Basic Schools (BC) 182557 53.316 15.680 1 100 

 

 

Table 7: Test Scores – Only students that changed from private to public schools 

Mathematics exam scores 

School Classification Obs. Mean Std. Dev. Min Max 

Secondary Schools (SC) 5852 58.105 19.990 0 100 

Basic Schools (BC) 1623 51.977 19.776 0 100 

      

Portuguese exam scores 

School Classification Obs. Mean Std. Dev. Min Max 

Secondary Schools (SC) 5850 58.543 15.429 5 97 

Basic Schools (BC) 1623 54.251 14.959 15 97 

 

 



21 

 

Table 8: Schools characteristics 

 Basic Secondary 

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

joint size of 7th 8th 9th 184692 345.550 129.416 107806 369.162 153.625 

Number of students in 9th grade 184692 103.268 42.220 107806 118.597 47.969 

proportion of girls in 9th grade 184692 0.513 0.060 107806 0.507 0.059 

range* 184692 5.000 0.000 107806 6.000 0.000 

% teachers that only lecture 3rd cycle  184692 0.374 0.079 107806 0.169 0.074 

average teacher education** 166066 2.936 0.058 101631 3.027 0.058 

teachers with bachelor degree 166066 0.091 0.042 101631 0.053 0.034 

% teachers with undergraduate degree 166066 0.835 0.053 101631 0.847 0.051 

% teachers with masters or phd 166066 0.054 0.024 101631 0.090 0.038 

average teachers experience*** 166066 16.433 2.703 101631 17.928 2.687 

average teacher experience squared 166066 381.779 100.605 101631 433.996 99.899 

*nº of grades taught in the school 

**highest and latest degree reported by the teacher; see appendix I 

***in years 

 

Table 9: Students Characteristics - All students 

 Basic Secondary 

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

Female Gender 184692 0.528 0.499 107806 0.483 0.500 

Immigrant 184692 0.059 0.317 107806 0.046 0.275 

Portuguese 6th grade score 184692 3.396 0.651 107806 3.468 0.665 

Math 6th grade score 184690 3.206 0.820 107806 3.301 0.844 

% Failed 6th grade math exam 184692 0.142 0.349 107806 0.126 0.332 

% Failed 6th grade portuguese exam 184692 0.016 0.126 107806 0.013 0.112 

% Failed 9th grade 184692 0.092 0.290 107806 0.086 0.281 

% Abandoned school 184692 5.31E-04 0.023 107806 4.73E-04 0.022 

% Absenteeism 184692 6.50E-05 0.008 107806 3.15E-04 0.018 

Grade repetition* 184692 0.217 0.559 107806 0.212 0.559 

Has access to computer at home 184692 0.809 0.393 107806 0.776 0.417 

Has access to internet at home 184692 0.656 0.475 107806 0.690 0.462 

Degree of family allowance* 184692 0.967 1.135 107806 0.672 1.044 

Degree of school subsidy* 184692 0.601 0.795 107806 0.450 0.733 

Mother's education* 165496 0.699 0.730 88870 0.915 0.785 

Mother's occupation* 183233 2.343 1.966 106798 2.416 2.082 

Mother's job situation* 168347 1.620 0.667 87609 1.673 0.641 

Mother is unemployed 183233 0.245 0.430 106798 0.183 0.387 

*see appendix I 

 


