
A STUDY OF THE SCHOOL TRAJECTORY OF BASIC EDUCATION 
STUDENTS BY REGION IN BRAZIL 

A. Emiliano, M. Calle Aguirre, G. Carvalho, M. Xavier Aguirre, W. Silva,  
W. Costa, B. Silva, V. Lima, J. Nunes Júnior, A. Bezerra 

Universidade Federal do Rio Grande do Norte (BRAZIL) 

Abstract 
A demographic study on the school trajectory of students of the Basic Education of the Brazilian 
Educational System based on educational indicators extracted from the Censo Escolar 2010. The 
objective is to analyse the school population of Elementary School in the five regions of Brazil and 
determine the transition probabilities that a student has for to go from one series to the next. It uses as 
a method the multi-state statistical model because it makes it possible to calculate the probabilities of 
transition between the education series, through the transition rates (promotion, repetition, evasion 
and migration for the education of young and adults) and rates of the distortion age-grade. The results 
show that less than half of the schooling population transits between the Basic Education series in an 
adequate way. It considers the debate related to the socioeconomic conditions and operational factors 
of the educational system to be important since these may explain the low probability of transition 
between the series of the Basic Education and the lower than expected school life expectancy. 
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1 INTRODUCTION 
The problems related to the education system in Brazil have come from the last century when 
transition rates were used to measure students' school progress. At this time, the data were worrisome 
because less than half of the students reached the 4th Year and only 20% finished Elementary School 
[7]. 

In addition, data from the Ministério da Educação/Instituto Nacional de Estudos e Pesquisas 
Educacionais Anísio Teixeira (MEC/INEP) show that in Brazil there was a decrease in enrollment in 
primary education between 2007 and 2013. The drop was more marked in recent years due to an 
improvement in the natural adjustment of the number of enrollments in population size. This occurred 
because the population in a certain age group decreased because of the fall in fertility rates, and 
therefore, the number of enrollments was expected to follow the same movement. On the other hand, 
the data related to the High School showed that the number of enrollments remained practically stable 
in the same period, showing a decrease of less than 1% in the last year. Although there is no relation 
between the number of graduates of Elementary School and total enrollment in High School, the data 
indicated that the High School was not effectively capturing the graduates of Elementary School. It is 
also worth noting that the public network was the main responsible for the offer of Basic Education, 
with more than 80% of enrollments in relation to the private education network [3]. 

The data offered by the MEC/INEP allow the achievement of several educational indicators. Among 
these indicators, the following are the school performance rates: approval rate, failure rate and 
dropout rate, which refer to the students' achievement at the end of the school year. In this case, the 
passing rate refers to students considered to be approved (those with satisfactory grades and 
frequencies), the reprobation rate refers to those who fail (who get grades and/or unsatisfactory 
frequencies) and the dropout rate refers to those who are rejected by abandonment (who have 
escaped or dropped out of school) at the end of the school year [5]. 

As school performance rates refer only to student achievement at the end of the school year, there are 
transition or school flow rates. These, in turn, analyze the progression of students between 
consecutive school years and are composed of: promotion rate, repetition rate, avoidance rate, and 
migration rate for Youth and Adult Education (EJA). These educational indicators of school flow are 
verified among students in a cohort and can also be used for a comparative analysis between different 
periods. The calculation of these rates is based on information about the students' performance and 
school movement [5]. 
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These indicators are useful mainly for the monitoring of educational systems because they consider 
issues related to access, permanence and learning of all students. Therefore, the analysis based on 
these indicators contributes to the creation of public policies aimed at improving the quality of 
education and services offered to society by the school [5]. 

In addition, the educational indicators also allow for longitudinal analysis and calculations regarding 
the students' academic trajectory. 

The breakdown of transition rates (promotion, repetition, avoidance, and migration to EJA) may test 
new hypotheses about the relationship between school trajectory and educational outcomes in 
different contexts [4]. Thus, the purpose of transition educational indicators is to provide information 
about the trajectory of students in Brazilian education, operationalized by levels and/or series of 
education. These, in turn, represent the complexity of the educational content and are associated with 
the individual's cognitive development and age [5]. 

The transitional educational indicators represent an important tool to analyze the student's transition in 
the school system, either by educational series or educational levels. It is therefore imperative that 
school and transitional income rates be carefully analyzed as they allow the evaluation of public 
policies aimed at ensuring access to quality education. Also, monitoring individuals in a longitudinal 
and comparative analysis favors the development of research in order to understand which factors are 
determinant for an adequate school trajectory [2]. 

However, when it is planned to study the school trajectory experienced by a school population, it is 
necessary to analyze the transitions between the series of education existing during this time of school 
life. Thus, in order to analyze these transitions, the field of school demography uses a method called a 
multi-state when one intends to calculate the transition probabilities between the education series. 

Therefore, the objective of this paper is to study the school population of the five regions of Brazil, 
using the multi-state methodology, to determine the transition probabilities of a student passing from 
one series of teaching to another during his or her school career in Basic Education. Consequently, 
we seek to: (i) determine the population of students enrolled in Basic Education; (ii) analyze the 
Brazilian Educational System in the last six decades, (iii) analyze the transition rates between the 
Basic Education series by socioeconomic conditions and regions of Brazil, for the year 2010; (iv) 
calculating the transition probabilities using the multi-state methodology; and (v) construct the Multi-
State Life Tables for Education. 

2 METHODOLOGY 
Next, we explain what data sources were used and the search method. 

We emphasize that this research was born from studies developed in the projects “Redes pessoais e 
sucesso escolar na Região Metropolitana de Natal/RN” and “O habitus de estudar: construtor de uma 
nova realidade na educação básica da Região Metropolitana de Natal” of the Federal University of Rio 
Grande do Norte funded by the Coordenação de Aperfeiçoamento de Pessoal de Nível Superior 
(CAPES). 

2.1 Data source 
The data used were extracted from the 2010 School Census conducted by MEC/INEP (Ministry of 
Education of Brazil). They relate to the transition rates in the period 2010/2011 and to the age/series 
distortion rates of 2010, which are fundamental for the creation of the matrix of transition rates. 

The information on indicators of school flows was separated according to the regions of Brazil. It is 
also important to highlight that the evaluation of transition rates of students was made only for the 
serial stages, that is, from the first to the ninth year of elementary school and the first to the third grade 
of high school. 

2.2 Multi-state method 
From the possible changes that a population is subject, the multi-state models serve to represent the 
possible changes of state [6]. These state changes are formed by a set of rates designated by 
transition, or event, which depends on characteristics and trajectories in common [11]. The multi-state 
methodology serves to observe the movement of people from a cohort in the transition from one state 
to another [12]. 
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The multi-state method applied to Basic Education with regular education suggests that, between the 
students that begin the 1st Year of Elementary School and the students of the 3rd Grade High School, 
there are transition states in which the school population is expected to travel in a continuous and 
appropriate way (progressive transitional states). But the school dynamics also recognize the 
existence of the absorbing state, which is reserved for those who have ceased to be part of the regular 
education system by evasion and/or migration to Youth and Adult Education. 

The scheme of states for Basic Education in Brazil (Figure 1) considers the twelve states by which 
individuals are expected to transition into formal education from the first state (1st year of Elementary 
School) to the last state (3rd grade of High School). This configuration of school dynamics is applied in 
the five regions of Brazil and is represented by a diagram showing the finite number of states that the 
individual can occupy. 

 
Figure 1. Diagram of states for Basic Education in Brazil  

(Source: Survey data, based on [8]). 

According to Figure 1, progressive transient states do not allow return movement to the previous state. 
The individual who belongs to a teaching series can only transition to a more advanced series. That is, 
people can experience movements from one state to another, consecutively (promotion). Students of 
the 1st Year of Elementary School only go through to the 2nd Year of Elementary Education and when 
they are included in this state (2nd Year of Elementary School) they can only go to the 3rd Year of 
Elementary Education, and so on. It is also possible that the student will not be able to transition to the 
next state and remain in the same state in the next school year. 

It should be noted that this scheme of Brazilian Basic Education states (Figure 1) aims to determine 
transition probabilities. Although this model can handle transitions at any age, the transitions 
presented here are concentrated in the age range of 6 to 17 years (school-age population suitable for 
Basic Education).  

2.2.1 Application of Multi-state method 
The formalization of the multi-state method consists in the search for the calculation of the transition 
probabilities. The probability structures of a Multi-State Life Table (MSLT) are a continuous and non-
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homogeneous time of a stochastic Markov process with finite states. Suppose individuals move 
independently of each other in n states [10].  

Let X(t) be the state occupied at time t by a randomly chosen individual. To 0 ≤ s ≤ t, we define the 
transition probabilities between states i and j by: 

 𝑞"#  (s, t) = prob{X(t) = j | X(s) = i} (1) 

where 𝑞"#  (s, t) represents the probability of transition that an individual from state i to exact age s to be 
in j at exact age t. 

Let H be the state space between H1 and H2, respectively, these refer to the subspaces constituted by 
transient and absorbent states. Then, the states' values in H1 and H2 are equal to n1 and n2, in this 
order. 

As X(t) changes continuously with time, there is no unit of time that is used to describe what the 
authors commonly call the "next move" [10]. Therefore, it assumes that the instantaneous risk of 
progression from state i to state j, that is, the existence and continuity of these transition forces are 
represented by the functions of transition intensity (they are not negative and are not necessarily 
between 0 and 1), and is given by: 

 𝑟"#  (s) = lim
(→*	

	,-.	(0,			0	2	()

(
       to i unlike j, i, j ϵ H.  (2) 

But the retention intensity (which are negative and sometimes refer to the intensity of transition, 
because it relates to the transition from state i to state other than i) is: 

 𝑟""  (s) = −	lim
					(→*	

	[,--	(0,			0	2	()67]
(

 =  −∑ 𝑟"#	(𝑠)	;27
#<"   (3) 

The multi-state models contain n + 1 states where n is a positive integer greater than and equal to 1. 
The state (n + 1) is said to be absorbent (i.e., a state where there is no decrement). As for the other n 
states, at least two are communicable, so there are (competing) increments in at least one case.  

The continuous-time property allows you to use calculations between discrete time intervals to 
describe the behavior of the model.  

The MSLT can be systematized from the transition probabilities defined in Equation (1), where (n + 1) 
by (n + 1) states represent the probability matrix Q(s, t).  

Applying this methodology to the Basic Education data, we have n + 1 = 13 states that are: 1st Year, 
2nd Year, 3rd Year, 4th Year, 5th Year, 6th Year, 7th Year, 8th Year, 9th Year, 1st Grade, 2nd Grade, 
3rd Grade and absorbent (evasion and migration to the EJA). Thus, the last state (n + 1), called the 
absorbing state, is a representation of students who have left the regular system (i.e., who have 
escaped regular education or migrated to the EJA). The matrix Q(s, t) is thus expressed as follows: 

 Q(s, t) =  

⎣
⎢
⎢
⎢
⎢
⎢
⎡ 𝑞7,7	(𝑠, 𝑡)	𝑞A,7	(𝑠, 𝑡)	

𝑞7,A	(𝑠, 𝑡) …	
𝑞A,A	(𝑠, 𝑡)…	

𝑞7,7C	(𝑠, 𝑡)	
𝑞A,7C	(𝑠, 𝑡)	.

.

.
𝑞7A,7	(𝑠, 𝑡)	
0																	

𝑞7A,A	(𝑠, 𝑡)…	
0																	 …

𝑞7A,7C	(𝑠, 𝑡)	
1																			⎦

⎥
⎥
⎥
⎥
⎥
⎤

  (4) 

It stands for 1 = 1st Year, 2 = 2nd Year, 3 = 3rd Year, 4 = 4th Year, 5 = 5th Year, 6 = 6th Year, 7 = 7th 
Year, 8 = 8th Year, 9 = 9th Year, 10 = 1st Grade, 11 = 2nd Grade, 12 = 3rd Grade and 13 = 
absorbent. 

3 RESULTS 

3.1 Transition probabilities 
The transition probability represents the proportion of students with age t in series i and gets in series j 
with age t + h in relation to the total of people who, regardless of age, are in series i. 
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3.1.1 Rural and Urban 
In Figure 2, it can be observed that the difference between the transition probabilities of one student 
enrolled in the rural area and another in the urban area varies greatly from one region to another. In 
the Southern Region, there is no significant difference during the primary school trajectory, since the 
trend line of transition probabilities are practically the same in the two contexts (rural and urban). 
However, in the Northern Region, there is a greater difference between the rural and urban contexts 
throughout the Elementary School. 

  

  

 

Figure 2. Graphs probabilities of transition (promotion) among the series of Basic Education by location 
(rural and urban), in the five regions of Brazil - 2010/2011  

(Source: Censo Escolar - INEP, 2010) 

It is also observable in Figure 2 that in all five regions of Brazil there was no transition that represented 
50% of the transitions occurring in each series of Basic Education. In addition, it is noticed that in all 
Brazilian regions (except the Southern Region) the transition probabilities of the urban context are 
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higher than in the rural context, only during the Elementary School. When comparing this relation in 
High School, it is observed that the contexts of location do not have any influence that determines any 
difference between the transition rates, except for the South Region, where transition rates in High 
School are higher in the rural context in relation to the urban context. 

3.1.2 Public and Private 
On the other hand, Figure 3 shows that regions such as North and Northeast present probabilities 
below 40% in the public sector from the transitions of the 2nd Year onwards. 

It should be noted that the transition probabilities of the 1st Grade to the 2nd Grade in the public 
sector do not exceed 30% in any region of Brazil. 

  

  

 

Figure 3. Graphs probabilities of transition (promotion) between the Basic Education teaching series by 
administrative dependency (public and private) in the five regions of Brazil - 2010/2011  

(Fonte: Censo Escolar - INEP, 2010). 
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Figure 3 shows that, to a large extent, the transition probabilities tend to decrease as the public 
primary school series progresses, which is not the case in the private sector since they remain stable. 
In all regions of Brazil, the probabilities of transition in the Final Years of Elementary Education are 
much lower than in the Early Years. In addition, the highest probabilities of transition occur in the 
private sector in the transition from the 2nd Grade to the 3rd Grade in High School with odds above 
50%, but never above 60%. 

Therefore, when comparing the rural, urban, public and private contexts, it is observable that factors of 
socioeconomic and geographical conditions may explain the low probabilities of transition in some of 
these regions. 

According to the Evaluation of the Brazilian Educational System, the problem of Elementary Education 
was mainly related to extra and in-school factors that made it difficult for the students to remain in 
schools. In the Northeast, 8.4% of elementary school students attended schools without water supply, 
while in the Southeast this percentage was 0.7% [1]. The student who belongs to a less developed 
region has the regional socioeconomic context negatively influencing his educational performance, 
being able to leave the school in search of employment to collaborate with the family budget. 

It can be believed that socioeconomic and regional conditions can be determinant as to the effect of 
the transition probabilities being low, especially as one advances between the series of education of 
Basic Education [1] [2]. 

3.2 School life expectancy 
The school life expectancy represents the average number of years expected until the conclusion of 
the Basic Education of living people from age t. 

Table 1 presents the school life expectancy at 6 years (age of entry into Basic Education) in each 
region of Brazil, by location (rural and urban) and administrative dependency (public and private). 
Thus, if a student who transits school regularly between the series of education, it is expected that the 
same when entering the first year of Elementary School at age 6, average 12 years until the 
completion of Basic Education (Elementary and High School).  

Table 1. School Life Expectancy at 6 years (age of entry into Basic Education) by context (rural, urban, 
public and private), in the regions of Brazil – 2010. (Source: Censo Escolar-INEP, 2010) 

Context 
e(t)  

NORTHEAST 
e(t) 

SOUTHEAST 
e(t)  

NORTH 
e(t) 

SOUTH 
e(t) 

MIDWEST 

Rural 8,97 10,02 7,94 10,31 9,25 

Urban 9,08 10,18 9,38 10,27 9,91 

Public 9,07 10,15 8,84 10,24 9,82 

Private 9,69 10,62 10,06 11,00 10,53 

According to information in Table 1, the South Region exhibits the highest school life expectancy in 
relation to the other regions in all contexts analyzed. For the South and Southeast regions, there is a 
school life expectancy between 10 and 11 years (in all contexts). For the Northern Region, the life 
expectancy of a school located in a rural area is approximately equal to 8 years, that is, students 
spend less time in school than expected (12 years). 

Therefore, the analysis of indicators such as school life expectancy shows that below-expected values 
do not always mean that the student is failing; on the contrary, values below the expected average 
show that students are enrolling less or leaving the school system, whether through evasion or 
migration to the EJA. According to the evaluation of the transition rates obtained through the School 
Census microdata [9], there is a highlighted excess of evasion pointing out the probable reason for 
this inconsistency: "This is happening because of the problem of identifying students who change 
schools, without taking their INEP codes. Not being identified, they receive new codes the following 
year and therefore 'leave' the regular school system with one code and return the next year with 
another code"[9]. 
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4 CONCLUSIONS 
The results of the probabilities of transition showed that less than half of the school population transits 
between the teaching series of Basic Education. If less than half of the school population passes 
between the education series, the other part has repeated the series of education or left the 
educational system. Therefore, these analyses of school life expectancy seem to be fundamental to 
show that the possibility of a student evading is greater than the possibility of repeating the year, since 
the expected years of completion of Basic Education are below expectations for an adequate school 
trajectory (ie., students spend less time in school than the twelve years appropriate to their school 
career). 

Finally, several factors may explain the low probability of transition between the series of formal 
education and the existence of a lower than expected school life expectancy. As in cases of child labor 
(under 14 years of age), limited access to rural schools, lack of accessibility for children and young 
people with disabilities, teenage pregnancy, involvement in organized crime, extreme poverty, 
violence, for instance, and many other cases. 
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