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This paper aims to analyze whether there is a multilevel effect on students’ performance at
public higher education institutions in Brazil. For this, National Student Performance Examination
(Exame Nacional de Desempenho dos Estudantes — Enade) microdata and the Higher Education
Census (Censo da Educacdo Superior) from 2016 to 2018 were used, and a two-level hierarchical
model was estimated: students and courses. Students’ social and economic characteristics and
specificities of undergraduate courses were used in the analysis. It was observed that issues such
as sex, age, parents’ education, and students’ socioeconomic conditions influence the performance
of the exam. About the courses, it was observed that the course shift, the concentration area,
and the region where they are located could also affect student performance. Courses located in
Brazilian capitals have a higher student performance.
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DETERMINANTES DO DESEMPENHO ACADEMICO NO ENSINO SUPERIOR
PUBLICO BRASILEIRO: UMA ANALISE MULTINIVEL

0 objetivo do estudo é analisar se existe um efeito multinivel sobre o desempenho dos estudantes
das instituicdes de ensino superior publicas do Brasil. Para isso, foram utilizados os microdados
do Exame Nacional de Desempenho dos Estudantes (Enade) e do Censo da Educacdo Superior de
2016 a 2018 e estimado um modelo hierdrquico de trés niveis: alunos, cursos e instituicdes
de ensino superior. Foram utilizadas na andlise, caracteristicas sociais e econdémicas dos alunos
e especificidades dos cursos de graduacdo e das instituicbes de ensino. Foi observado que
questdes como o sexo, a idade, a escolaridade dos pais e as condicdes socioecondmicas dos
alunos influenciam no desempenho no exame. Observou-se que o turno dos cursos, a area de
concentragdo e a regido em que se localizam também podem afetar o desempenho discente. Além
disso, cursos localizados nas capitais brasileiras possuem um maior desempenho discente.
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DETERMINANTES DEL DESEMPENO ACADEMICO EN LA EDUCACION
SUPERIOR PUBLICA BRASILENA: UN ANALISIS MULTINIVEL

El objetivo del estudio es analizar si existe un efecto multinivel en el desempefio de los estudiantes
de instituciones publicas de educacion superior en Brasil. Para ello se utilizaron microdatos del
Enade y del Censo de Educacion Superior de 2016 a 2018 y se estimd un modelo jerdrquico de
tres niveles: estudiantes, carreras e instituciones de educacion superior. En el andlisis se utilizaron
las caracteristicas sociales y econémicas de los estudiantes y las especificidades de las carreras de
pregrado y de las instituciones educativas. Se observé que cuestiones como el género, la edad,
la educacién de los padres y las condiciones socioecondmicas de los estudiantes influyen en el
desempefio de los exdmenes. Se observé que el turno de carrera, el area de concentracion vy la
region en la que se ubican también pueden afectar el desempefio de los estudiantes. Ademas, los
cursos ubicados en las capitales brasilefias tienen mayor rendimiento de los estudiantes.

Palabras clave: educacion superior; desempefio; modelos jerarquicos.
JEL: 121;123; C13.

1 INTRODUCTION

Academic performance informs the evaluation and reputation of higher education
institutions, which, in turn, can attract the most talented students and teachers.
Therefore, investigating the potential determinants of academic performance is
essential for the development of public policies and the governance of higher educa-
tion institutions. Furthermore, the quality of higher education and the effectiveness
of the teaching-learning process are usually analyzed through standardized student
assessment tests. Thus, students” performance ends up being the most used proxy
to verify the learning feedback of undergraduate students in the country.

The assessment of the quality of undergraduate courses in higher education
institutions (HEI) in Brazil is standardized by the National System for the Evaluation
of Higher Education (Sistema Nacional de Avaliacao da Educagao Superior — Sinaes),
which has as an important tool of this evaluation the National Student Performance
Examination (Exame Nacional de Desempenho dos Estudantes — Enade). Enade
is a test encompassing a large number of students and assesses the performance of
students’ skills in Brazilian higher education (Dias Sobrinho, 2010).

Based on the grade obtained by the students in the exam, the courses are as-
sessed — together with other criteria established by Sinaes —and classified according
to their quality. In this sense, analyzing factors that influence student performance
has become an increasingly important task among educational institutions. The
specialized literature points to several issues that can influence student performance,
ranging from the characteristics of students and their families to the characteristics
of the institutions in which students study, such as infrastructure and teaching
staff. The students’ socioeconomic conditions, parental education, and school
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background are important variables in explaining academic performance of students
(Krieg and Uyar, 2001; Byrne and Flood, 2008).

Factors related to the institutions where students study were highlighted as
essential variables that can affect student performance (Masasi, 2012). In other
words, the characteristics of courses and universities, such as shifts, infrastructure
of institutions and location, can be important factors in explaining academic
performance. At an institutional level, previous research has shown that, for
example, the prestige of an institution or professor can increase performance
(Heinze et al., 2009).

International literature already points to multilevel effects on academic per-
formance. Wollersheim et al. (2015) analyzed the influence of individual-level and
organizational-level variables on academic performance through multilevel linear
modeling, finding significant autocorrelation effects. Nonetheless, the national
literature on the performance of higher education students often does not consider
the possibility of multilevel factors affecting the quality of education, measured
as a students’ grade. The study by Miranda, Casa Nova and Cornacchione Junior
(2013) stands out, which sought to analyze the existence of a multilevel effect on
the academic performance of Accounting students. However, as courses can have
very different characteristics, we highlight the importance of analyzing a multilevel
effect on students’ performance in other undergraduate courses to verify whether
the effects remain in the same direction at the national level.

Therefore, the question is: is there a multilevel effect on the performance
of higher education students in Brazilian public institutions? The study uses an
econometric three-level hierarchical tool: students and courses to answer this ques-
tion. Thus, we seek to analyze whether the observable characteristics of students
and the heterogeneity between undergraduate courses in Brazil can influence the
quality of higher education, measured as academic performance.

It is expected that the study can contribute to the analysis of the determinants
of academic performance in higher education in Brazil. The advancement in rela-
tion to higher national literature mainly consists of carrying out the discussion
through a hierarchical econometric model that encompasses all undergraduate
courses that took Enade during the period from 2016 to 2018.

Besides this introductory section, the study has a brief theoretical framework
and literature review in the second section, followed by the methodology adopted and
the variables used in the study in section 3. The fourth section has the descriptive
statistics of the sample used, while the results obtained with the research are in
section 5. Finally, one can find the study’s conclusion in the sixth section.
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2 EVIDENCE ABOUT THE DETERMINANTS OF ACADEMIC PERFORMANCE

A strategy often adopted in analyzing educational returns is the so-called production
function of education. A production function of education can be characterized
as the relationship between inputs, represented by students” inputs, and between
an output, such as performance. Thus, this function can analyze the transforma-
tion of inputs into learning and is even able to verify the efficiency of resource use
and compare different institutions (Bowles, 1970; Santos, 2012; Ferreira, 2015;
Hanushek, 2020). Studies such as Dolton, Marcenaro and Navarro (2003) and
Zoghbi, Rocha and Mattos (2013), for example, estimated the production func-
tion of universities in order to find their levels of efficiency.

The following way can formally represent the production function of education.
TI= ap+ a1Fi+ ayPi+ azRi+ asli+ asAi+ € (1)

In equation (1), 7'measures the result of the educational production process,
F corresponds to the personal and family characteristics of the students; P represents
the effect of the peers; R represents the resources; / corresponds to the institutional
characteristics; A represents the individual skills of the students. Parameters and
the error term are represented by « and ¢, respectively.

The production function presented makes it possible to perceive that differ-
ent factors can affect academic performance. According to Guney (2009), in the
performance analysis, it is relevant to consider both endogenous factors, that is,
factors related to the student, as well as exogenous factors related to the institution
or the courses, for example.

Among the endogenous factors tested in the literature are variables such as
sex, color, age, socioeconomic conditions, marital status, and parental education.
Campbell (2007), when analyzing 259 students in the business area, observed a
statistically significant effect between race and sex of students on academic per-
formance. However, Monroe, Moreno and Segall (2011) followed up on student
performance for five years at an American university and found no significant
influence of sex on student performance.

The observation of the students’ color enters as a controversial variable,
also pointing to different effects. However, it is important to emphasize that this
variable does not behave in the “cause and effect” format of performance but is
related to factors such as socioeconomic conditions and opportunities to which
the population, predominantly non-white, is subjected. According to Grin (2004),
factors such as employment and education opportunities to which the individual
had access are related to this variable.
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Concerning age, the existing literature points to different results. Eikner
and Montondon (2001) found significant effects of the age factor on student
performance so that older students showed better results. Uyar and Giingdrmiis
(2011) found a negative effect of age on performance. In turn, Seow, Pan and
Tay (2014) did not find statistically significant results regarding the variable. It is
worth mentioning that the students’” age may be related to the fact that the student
works, which may end up compromising the amount of time devoted to studying
and, consequently, performance.

Moreover, the socioeconomic conditions and parental education represent
aspects often considered in research in the economics of education, especially
those analyzing students’ performance. In most studies, there is a positive effect
of income on performance, as well as the education of parents and, mainly, of the
mother (Krieg and Uyar, 2001; Barros et al., 2001; Bandeira et al., 2006; Vernier,
Bagolin and Fochezatto, 2017).

These effects can be explained because more educated parents, besides having
a greater possibility of higher income, tend to invest more in their children’s educa-
tion. Thus, in addition to the greater concern for the children’s education, they also
tend to have better financial conditions to funding their education. Family income
is also important to explain the demand for education. According to Kane (2003),
there is a strong positive correlation between family income and enrollment, per-
manence, and higher education completion rates.

Students’ marital status is also often tested in studies that aim to analyze
academic performance. According to Becker and Mendonga (2019), possibly mar-
ried or older individuals work, which leads to decision-making in allocating time
for studying, which may compromise performance. Furthermore, it is recurrent
that these individuals also present higher opportunity costs in studying since they
probably need to bear family obligations.

The effect of the student’s dedication and personal effort is usually directly
related to academic performance. Studies such as those by Ibrahim (1989) and
Nyikahadzoi et al. (2013) observed that the more time students devote to studies,
the greater their performance. However, there is a counterpoint with the work
variable since, very possibly, students who need to allocate their time between
work and studies have less time to dedicate to studying, creating a possible gap.

The students’ prior knowledge is also an explanatory factor for academic
performance. Different studies sought to analyze the issue of students’ innate
skills, taking into account the previous knowledge acquired (Byrne and Flood,
2008; Arquero et al., 2009). The authors could observe that this variable affects
future performance. Thus, in the case of higher education, it can be hypothesized
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that the knowledge acquired in basic education and high school can influence the
students’ performance in undergraduate studies.

Still in this line of reasoning, concerning the quality of the students’” school
background, it was identified that, generally, students from public schools or who
completed high school through Youth and Adult Education (YAE) or supplementary
education usually present worse results compared to others (Oliveira, Belluzzo and
Pazello, 2013). Also, it is common sense that students who entered higher educa-
tion through quota policies or student funding have worse academic performance.
However, studies such as that by Angrist et al. (2014) oppose these arguments.

In summary, students’ characteristics and socioeconomic conditions can
significantly affect performance, depending on the context they are analyzing.
Endogenous variables, however, are not the only ones capable of explaining this
factor. The scientific literature already presents evidence that exogenous factors
linked to the infrastructure of universities and the teaching staff can also influence
students’ academic performance.

In addition, some studies — such as those by Kennedy and Siegfried (1997),
Harrington et al. (2006), and Masasi (2012) — analyzed that factors related to the
institutions themselves, such as infrastructure, didactic-pedagogical organization,
and class size, can affect student performance. Campbell (2007) found a correlation
between the study environment and the students’ academic performance. This is
most likely because an adequate study environment provides better conditions for
the learning process and, consequently, a better performance.

The infrastructure issue may also be related to the students’ permanence
conditions. Universities that provide student housing, broad access to libraries
and food, for example, may be contributing to the permanence of students with
disadvantaged socioeconomic conditions. They can also prevent the student from
needing to divide their time between study and work in order to pay for education
expenses, influencing their performance.

Concerning the teaching staff, the contributions revolve around the influence
of the professors’ qualification, usually measured by the degree, their work regime,
and their professional experience. A variable generally used in this assessment is
professor qualification. Miranda (2011) states that it is from the PhD title that the
professional is really prepared for the development of research and the teaching
career, being the most important factor for academic qualification.

Thus, it is possible to perceive that several variables at different levels can
influence students’” performance throughout their training. Moreover, it should be
noted that these effects may vary depending on the specificities of higher education
and the economic, social, and political context in each region/country.
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3 METHODOLOGY

In the economics of education, econometric regressions are usually used to explain,
for example, the proficiency or performance of students due to the dynamics of
other variables. Contextual variables — such as the students’ socioeconomic condi-
tions, sex, color, family structure, the professor’s experience, among others — are
assessed in line with the students’ academic performance. With regard to higher
education in Brazil, it is possible to perceive the existence of a hierarchy of levels:
undergraduate students compose the different existing courses, which have their
specificities among themselves.

Therefore, the existence of this hierarchical structure makes it necessary for the
effect of aggregation to be considered in an analysis of academic performance. This
effect would be disregarded when analyzing only the individual units (students).
Therefore, different educational research began to use the methodology of hierarchical
models in their analyses regarding higher education (Crepalde and Silveira, 2016;
Fouskakis, Petrakos and Vavouras, 2016; Benavides, Charris and Viloria, 2019).

Hierarchical models take into account the structure of data grouping, allow-
ing the influence of variables of the same level of aggregation and different levels
of aggregation. These models are constructed so that each level of aggregation is
represented by its specific model. In turn, the “sub-models” represent the relation-
ship between the variables within the level of aggregation and at the other levels.
Formally, a hierarchical model can be represented as follows.

Vi = xijkﬁ + U+ 9, + Eiie (2)

In equation (2), y,, is the performance variable to be explained, considering
the student i, in course J, Xy is the set of independent variables in the three levels
of aggregation, and u,  and € are random errors independent and identically

distributed (i.i.d.). Thus:
o’=Var (y,) = 0>, +0° +g¢ (3)

So, it is possible to calculate the correlation of student information between
the different courses (pz) and universities (ps).

2 2
_ Ou 99
P2= 52 € n (4)

The presence of the random effects at level 2 and 3 can be confirmed by
calculating p, and p, based on the estimates obtained based on the null model,
without including the control variables.
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3.1 Data and variables used

The dependent variable is the grade obtained in Enade by students of Brazilian
public HEIs. Enade is conducted by Instituto Nacional de Estudos e Pesquisas
Educacionais Anisio Teixeira (Inep) and aims to assess the performance of un-
dergraduate students. Besides considering the students’ competencies, the exam
diagnoses their socioeconomic profile through the application of questionnaires.

The control variables, in turn, were divided into two categories: i) students’
socioeconomic characteristics; and ii) characteristics of the different undergraduate
courses. The variables of the first category were constructed through information
from Enade. In contrast, those of the second category were obtained through
microdata from the Census of Higher Education, also provided by Inep.’

Some students’ personal characteristics, such as age, sex, and color, were
included in the model to verify potential relationships with the students’ perfor-
mance in the exam. The variables father’s schooling, mother’s schooling, marital status,
housing conditions, work, family income, financial status, high school in public school,
and YAE were included to control the students’ socioeconomic characteristics.

The variables YAE and high school in public schools were included to relate the
quality of the students’ school background, that is, prior knowledge, with the per-
formance in higher education. According to Oliveira, Belluzzo and Pazello (2013),
students from public schools, especially those in the YAE modality or another type
of supplementary, tend to have worse results.

Variables were also included in the model that indicates the trajectory of the
students in the undergraduate course and the conditions of permanence provided,
such as access to: quora policy, permanence aid and academic scholarship. Table 1
shows the arrangement of the variables used in the student category.

TABLE 1
Definition and description of the variables that make up the hierarchical model
Variable Symbology Specification
Academlc performance EnadGrade Dependent variable, expressed in absolute values
in Enade
Student age Age Numerical variable, expressed in years
Student sex Sex Binary variable = 1 if the subject is male and 0 otherwise
Student color Color Categorical variable (white, black, brown, yellow, and indigenous), with the

white individual being the basis for the analysis (0)

(Continues)

5. Available at: https://www.gov.br/inep/pt-br/acesso-a-informacao/dados-abertos/microdados/enade. Accessed on:
Oct. 20, 2019.
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(Continued)
Variable Symbology Specification
Categorical variable (father never studied or did not complete Elementary
Schooling father Schfat School (ES), father with ES, father with High School, father with Higher Educa-
9 tion), and the variable father never studied or did not complete ES is the basis
in the analysis (0)
Categorical variable (mother never studied or did not complete Elementary
Schooling mother Schmot School (ES), mother with ES, mother with High School, mother with Higher
9 Education), and the variable mother never studied or did not complete ES is
the basis in the analysis (0)
Family Higher Education FamHE Bmary variable = 1 if the individual has a family member with higher educa-
tion and 0 otherwise.
. Categorical variable (single, married, separated/widowed), with the single
Marital status Marst individual being the basis for the analysis (0)
Categorical variable (lives alone, lives with parents and/or relatives, lives with
Housing conditions Chous spouse and/or children, lives in shared housing/accommodation/others), with the
individual who lives alone being the basis for the analysis (0)
Works Works Binary variable = 1 if the individual works and 0 otherwise
Categorical variable (family income up to 1.5 minimum wage, family income
. of 1.5 to 4.5 minimum wages, family income of 4.5 to 10 minimum wages,
Family Income Fl S . . .
family income of more than 10 minimum wages), with an income of up to 1.5
minimum wages being the basis for the analysis (0)
Categorical variable (has no income and expenditures are funded by govern-
ment programs, the family, or other people; has income but receives help
Financial Status Fin.St. from the family; has income and does not need help to fund expenditures; has
income and contributes to the support of the family), being the individual who
does not work the basis for the analysis (0)
L—Igﬁgos‘chool public HS.Pub. Sch. Binary variable = 1 if all or most of the HS in public school and 0 otherwise
Binary variable = 1 if the student attended Youth and Adult Education (YAE)
YAE YAE .
and 0 otherwise
RAA Quotaholder RAA Quotaholder Binary variable = 1 if entered via racial quota system and 0 otherwise

Income quotaholder

Permanence aid

Scholarship

Income quotaholder

Perm. Aid

Scholarship

Binary variable = 1 if entered via quota system by income criterion and 0
otherwise

Binary variable = 1 if received some kind of permanence aid and 0 otherwise

Binary variable = 1 if received academic scholarship and otherwise

Authors" elaboration.

The level 1 model captures the influence of socioeconomic conditions and
student characteristics regarding academic performance, measured through the
grade in Enade. However, it is also necessary to consider the effect of the different
undergraduate courses. Therefore, the second level of analysis was created.

The variables included in the second level aim to identify, mainly, the effects of
different characteristics between the courses on academic performance. This variable
was included at this level in the model to verify whether the fact that the course
is in the night shift affects students’ performance. As explained in the literature
review, class size can affect performance, so the rozal enrollment in the courses was
also included in the analysis as a proxy. Variables were also included in the analysis
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to capture infrastructure, such as the existence of laboratories and computer resources.
The database limitations made it impossible to analyze other controls concerning
the infrastructure of the courses for the three years of the analysis.

TABLE 2
Level 2 model and specification of courses in hierarchical analysis
Variable Symbology Specification
Night course Night Binary variable = 1 if the course is in the night shift and 0 otherwise
Number of enrollments Enrollment Numerical variable, which expresses the number of students enrolled in the course
Laboratory Lab Binary variable = 1 if the course has a laboratory and 0 otherwise
Binary variable = 1 if the course has accessible computer resources and 0
Computer resources Comp. Res. .
otherwise
Located in capital Capital Binary variable = 1 if the course is located in a state capital and 0 otherwise

Binary variable = 1 if the course is located at the HEI headquarters and 0

Campus headquarters Headquarters otherwise

Categorical variable (Health, Agricultural Sciences, and related areas; Exact Sci-
Knowledge area Area ences, Teaching degrees and related areas; Applied Social Sciences, Humanities,
and related areas), with the Health area being the basis

Authors" elaboration.

The specification of the course location (if in the capital, at the headquarters
of the HEI) and which area of knowledge it belongs to were also included in this
study. So, it is possible to verify the oscillations in academic performance in accor-
dance with the territory where the students are inserted and with the characteristics
of access to courses (proximity to large centers, among others).

The territorial dimension is also considered at the third level. A categorical
variable that identifies the geographic region in which the institutions are located
is inserted into the model. Table 3 presents the variables selected in the third level

of the model.

TABLE 3
Level 3 model and specification of higher education institutions in hierarchical analysis

Variable Symbology Specification

Numerical variable, which express the cost of funding and maintenance of higher educa-

spending Spend tion institutions
. Numerical variable, which expresses the amount spent on fixed capital in higher educa-
Investiment Invest L
tion institutions
Numerical variable, which expresses the amount spent on research in higher education
Research expenses Res. Exp.

institutions

(Continues)
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(Continued)
Variable Symbology Specification
. . Categorical variable (Southeast, North, Northeast, South and Midwest) with the Southeast
Region Region

being the basis

Source: Enade. Available at: https://www.gov.br/inep/pt-br/acesso-a-informacao/dados-abertos/microdados/enade.
Authors’ elaboration.

Variables of operating expenses, investment in infrastructure and fixed capital,
and research expenditure are included in the analysis to examine their relationship
with academic performance at the level of higher education institutions. A higher
expenditure does not necessarily translate into better student performance, but it’s
plausible that increased investment and spending on infrastructure and personnel,
for example, could create better study conditions for students and, consequently,
improve performance.

4 RESULTS AND DISCUSSION

The study included 139,198 students who took the Enade test from 2016 to
2018 and 5,060 undergraduate courses. The data on the level of the students was
obtained through the microdata of Enade, while the information on the level of
the courses was extracted from the Census of Higher Education. The average age
of the students in the sample is 27 years old. Descriptive statistics of the selected
variables are presented in table 1.

The average score of students in Enade in the three years analyzed is about
50.14 points, and approximately 42.26% of students are male. Meanwhile, on
average, 51.46% of students are white, and 35.09% are brown. Blacks make up
10.54% of the sample, while 2.47% are considered yellow. Indigenous people
represent 0.42% of the total data sample.

Concerning the characteristics of the courses, approximately 33.87% of the
courses are located at the headquarters of the universities in which they are located.
Besides, about 34.43% are located in the Brazilian capitals. Most students study
in courses located in the Southeast region (35.62%), followed by the Northeast
region (30.24%). Approximately 15.98% are located in the South, 9.27% in the
Center-West, and 8.87% in the North.

The year 2016 comprises mainly the courses in the area of Health Sciences,
Agrarians and related areas. The data for 2017 include the large area of Exact
Sciences, Teaching degrees and related areas, while the courses of Applied Social
Sciences, Humanities and related areas are mainly concentrated in 2018.

Table 3 presents the results of the three-level hierarchical model, in which
the students’ observations correspond to the first level. Through the method, it
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is possible to specify random effects for the different courses, representing the
model’s second level.

Random effects can be analyzed through the calculation of p,, based on the
variances obtained in the estimation of the null model, without the regressors
(table 4). The total variation was decomposed into three components, which made
it possible to calculate the correlation of the students’ information between the
different undergraduate courses (p,) and higher education institutions in which
they study (p,).

o 34,761

Py = = = 0,166

gy 34,761+34,761+ 139,154
and

2

p3 = & = 34,761 = 0,166

[op) 34,761+34,761+ 139,154
TABLE 4
Parameter and decomposition of variance for the null model

Coefficient Standard error T
Fixed effect
Intercept 48.417 0.108 444,593

Random effect: components of variance

Universities (a2g) 34,761 1,258
Courses (g%, 34,761 1.258
Students (o%¢) 139.154 1.645

Authors" elaboration.

The correlations indicate that, keeping the other variables constant, about
16.6% of the variation in student performance in Enade occurs due to differences
in the characteristics of the universities and 16.6% occurs due to differences in the
characteristics of the course. In comparison, about 66.8% occur due to differences
in the characteristics of the students. The variance components grow when there is
a reduction in the level, which points out that the characteristics of students and
their respective socioeconomic conditions (level 1) are important determinants of
academic performance in higher education.

After estimating the null model, the three-level hierarchical model was es-
timated with the selected regressors (table 5). Comparing the results of the null
model with the results of the conditional model, it is possible to observe that the
component g% of variance declined from 139.154 to 125.288. This indicates
that the level variables included in the model represent approximately 9.97% of
the remaining differences in students’ grades in the national exam. The estimated
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variance of the components 0% and o2, declined from 34.761 to 22.472.
Table 5 presents the components of variance estimated after including the
regressors in the model.

The estimated coefficients mostly point to results according to expectations.
Estimating variables at the level of the students’ characteristics showed that the
individuals’ age is negatively related to the students’ performance. Male students,
in turn, have a higher performance in Enade by about 1.9 points.

Non-white individuals have, on average, lower performance than white ones.
Black students had a performance of 1.2 points less in Enade, while brown students
had a difference of about 0.60 points compared to white ones. Students considered
yellow have their performance reduced by 1.6 points. The greatest difference was
observed among indigenous students, who had a performance of about 3.8 points
lower than students considered white.

These results are in line with the existing literature. Uyar and Giingdrmiis (2011)
found a negative effect of age on performance, which may be related to the fact
that older students may be more likely to work or have other family or financial
obligations that may compromise the time devoted to studying,.

Concerning the students’ sex and color, Campbell (2007) attested significant
effects of both variables on students’ performance. Again, it is noteworthy that the
issue of student color does not behave in the “cause and effect” format of performance
but is related to factors such as socioeconomic conditions and opportunities to which
the population, especially non-white, is subjected. For Grin (2004), the relation-
ship between race and performance is related to factors such as employment and
education to which the student had access throughout life.

Parents’ education presented a positive and statistically significant relationship
with the students’ academic performance. Students who have parents with higher
education, for example, have higher grades, on average, by 0.34 points. In com-
parison, the effect of having a mother with a complete higher education is about
0.40 points more in the exam. Likewise, students who indicated having a family
member with a complete higher education also showed a higher performance.

The literature points to the effect of parental education, especially that of
the mother, on student performance (Barros et al., 2001; Bandeira et al., 2000).
More educated parents may have a greater discernment about the importance of
education and may give a greater incentive for their children to study. In addition,
because they may have better socioeconomic conditions, they may also be more
likely to invest in their children’s studies.

Married or separated individuals showed higher academic performance in
the years analyzed when compared to single individuals. Despite being a different
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result than expected according to the literature, these results can be explained to
the extent that married or already separated or widowed individuals possibly have
better socioeconomic conditions and a more stabilized life, giving them greater

“comfort” and access to better means of study.

TABLE 5

Estimated parameters and decomposition of variance for the hierarchical model of
academic performance

Variable Coefficient Robust standard error T-Statistic p-value
Students level

Age -0.233*** 0.009 -25.49 0.000
Male 1.921%** 0.081 23.56 0.000
Color 0 (white)

Color 1 (Black) -1.252%** 0.130 -9.59 0.000
Color 2 (yell.) -1.617%%* 0.201 -8.03 0.000
Color 3 (brown) -0.602*** 0.085 -7.10 0.000
Color 4 (indig.) -3.873*** 0.520 -7.10 0.000
Schfat 0 (NS)

Schfat 1 (ES) 0.289** 0.117 2.47 0.014
Schfat 2 (HS) 0.238** 0.100 2.37 0.018
Schfat 3 (HE) 0.340*** 0.118 2.87 0.004
Schmot 0 (NS)

Schmot 1 (ES) 0.281** 0.130 2.15 0.031
Schmot 2 (HS) 0.323*** 0.110 2.93 0.003
Schmot 3 (HE) 0.395*** 0.122 3.24 0.001
Fam. HE 0.153* 0.084 1.82 0.069
Marst 0 (sin.)

Marst 1 (mar.) -0.473** 0.126 -3.75 0.000
Marst 2 (sep.) 1.105*** 0.189 5.84 0.000
Chous 0 (alone)

Chous. 1 (parents) -0.473*** 0.126 -3.75 0.000
Chous. 2 (part) 0.028 0.151 1.86 0.063
Chous. 3 (other) 0.256* 0.146 1.75 0.080
Works -1.359 0.110 -12.31 0.000
F10 (upto 1.5

FI'1(1.5t04.5) 1.877%** 0.105 17.89 0.000
FI 2(4.5t0 10) 3.194%** 0.127 25.17 0.000
FI'3 (+10) 4.135%** 0.160 25.82 0.000

Fin. St. 0 (no income)

(Continues)
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(Continued)
Variable Coefficient Robust standard error T-Statistic p-value
Fin. St.1 (aid.) 1.146%** 0.102 11.24 0.000
Fin. St. 2 (naid.) 1.22%%* 0.157 7.79 0.000
Fin. St. 3 (cont.) 1.757%** 0.140 12.51 0.000
Aid -0.503*** 0.104 -4.83 0.000
Scholarship 3.165%** 0.086 36.82 0.000
HS Pub. Sh. -0.798*** 0.094 -8.41 0.000
YAE -1.604%** 0.232 -6.92 0.000
RAA Quotaholder -1.594*** 0.224 -1.14 0.000
Income quotaholder 1.282%** 0.153 834 0.000
Courses level
Night -1.095%** 0.177 -6.19 0.000
Enroliment 0.0004** 0.000 2.45 0.014
Comp. Infor. 0.614%** 0.176 3.47 0.001
Laboratory -0.988 0.154 -0.64 0.522
Headquarters 0.006 0.144 0.04 0.966
Capital 1.587%** 0.248 6.40 0.000
Area 0 (Health)
Area 1 (Exact) -5.223% 0.285 -18.26 0.000
Area 2 (Applied Socials) -2.588 0.416 -6.22 0.000
Universities level
Expenses 0.000*** 0.000 6.54 0.000
Investment -0.000%** 0.000 -4.03 0.000
Research Expenses -0.000 0.000 -0.35 0.728
Region 0 (Southeast)
Region 1 (North) -4.490%** 0.415 -10.80 0.000
Region 2 (Northeast) -1.107*%** 0.295 -3.75 0.000
Region 3 (South) 0.789 0.318 2.48 0.013
Region 4 (Midwest) -2.441% % 0.406 -6.01 0.000
Constant 54.963*** 0.494 111.08 0.000
Pseudolikelihood log -538504.78
Components of variance
(029) 22.472%** 0.690 32.568 0.000
(%) 22.472%*% 0.697 32.241 0.000
(02€) 125.288*** 2.425 51.665 0.000

Authors" elaboration.

Obs.: *, ** and *** denote statistical significance of 10%, 5% and 1%, respectively.
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Students who live with their parents or spouse have their performance re-
duced compared to students who live alone. Individuals who live in another type
of residence (house or apartment with other people, student residence, or another
type of individual or collective housing), in turn, showed higher performance
compared to those who live alone.

Family income and financial situation proved to be important variables to
explain the students’ academic performance. Thus, it was observed that the higher
the family income and the better the financial situation of the students, the higher
the grade obtained in Enade. These results are in line with expectations, after all,
a higher family income may also constitute greater purchasing power to invest in
studies and maintenance throughout the undergraduate course. As Kane (2003)
explains, family income correlates both with enrollment rates and the permanence
and completion of higher education.

Students who received some kind of permanence aid have a lower performance
by approximately 0.5 points. On the other hand, students who received some type
of scholarship during their undergraduate studies, such as scientific initiation or
monitoring, had a performance of about 3.16 points higher than those who did
not receive any type of scholarship throughout the course.

A possible explanation for these results may lie in the fact that students who
access permanence aid, in general, are those who have greater socioeconomic
deficiencies. Thus, this can be related to unobservable characteristics that can
influence academic performance, such as the school background, family and
health conditions. However, access to some type of scholarship proved to be an
important determinant of the students’ Enade scores. This may be related both
to the encouragement of activities such as research, for example, and to a greater
commitment to studies to maintain scholarships.

Students who attended high school in public schools, participated in YAE,
and/or entered undergraduate studies through racial quotas showed a lower per-
formance. Nonetheless, students who entered through the modality of quotas by
income criteria expressed a better performance of around 1.2 points in the final grade.

The variables that analyze the origin of high school were included to try
to control, in a way, the school background of the individuals. The results are
in line with expectations; according to Oliveira, Belluzzo and Pazello (2013), it
is expected that students who have completed high school in public schools or
through supplementary education present lower results in undergraduate courses.
The results of students who joined via racial quotas also converge with part of the
existing literature on the subject. Although a lower academic performance among
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quota students is not a consensus in the research, studies such as Pinheiro (2014)
at the Federal University of Espirito Santo (Universidade Federal do Espirito
Santo - Ufes) and Silva et al. (2020) at the Federal University of Paraiba (Univer-
sidade Federal da Paraiba - UFPB) also found a negative effect on the academic
performance of these students.

The variables of the second level of the hierarchical model, that is, the variables
related to the characteristics of the courses, also proved to be important determi-
nants of student performance. On average, night courses have worse academic
performance compared to daytime courses. The number of enrollments per course
revealed a positive, although very low, effect on students’ grades.

The issue involving class size in the case of higher education is not well defined
in the literature. De Paola, Ponzo and Scoppa (2013) show that the relationship
between academic performance and class size has potentially endogenous sources,
such as the problem of reverse causality and the omitted variable bias. Annegues,
Porto Janior and Figueiredo (2020) also explain the possible endogeneity, which
may occur due to omitted factors correlated with the classes’ performance and
formation. The authors found a negative effect on class size for students with worse
academic performance and a positive effect for those with better performance.

Courses with computer resources for their students positively influence students
performance by about 0.61 points. Although the magnitude of the coefficient is not
large, this variable represents a measure of the infrastructure of the different courses
and, according to the specialized literature, the infrastructure of the study sites is an
important determinant of academic performance (Kennedy and Siegfried, 1997;
Harrington et al., 2006; Masasi, 2012). From the results obtained, it appears that
exact courses have a positive effect on students’ performance compared to Health
Sciences courses. In addition, if the course is located in a Brazilian capital city,
there is an estimated average effect of 1.5 points on academic performance.

At the third level of the hierarchy, it was observed that the location of the higher
education institution matters. The fact that universities are located in the North,
Northeast, or Center-West regions negatively affects the performance of students
compared to the courses of the Southeast region of the country. These results point
to the great problem of regional inequalities in Brazil, which does not only affect
the educational scope.

Variables of educational expenditure were included in the model to exam-
ine whether at this level of aggregation, any effect would be found on students’
academic performance. Although expenditure on operating costs and investments
were statistically significant, the effect is close to zero. Expenditure on research
did not prove to be statistically significant in explaining academic performance.
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5 CONCLUSION

This research sought to analyze, in a multilevel way, factors that can influence
the academic performance of undergraduate students in public higher education
institutions in the country. For this, a three-level hierarchical econometric model
was estimated with information from Enade and the Higher Education Census
from 2016 to 2018.

The results indicated that both the characteristics of the students and the char-
acteristics of the undergraduate courses and universities could affect the students’
academic performance. In general, the socioeconomic conditions of the students
are important to explain their performance, so that the better these conditions,

the higher the grade of the individuals who took Enade in the analyzed period.

This study also points to the effect of racial and regional inequalities that affect
Brazil, affecting the educational scope. Non-white students had a lower academic
performance than students considered white. Indigenous students were the ones
who presented the lowest performance compared to others.

At the level of the courses, it was possible to observe that the shift of
the courses, the number of enrollments, the location, among other factors,
affect the performance of students in Enade. These results indicate that, in
fact, academic performance in higher education is affected by variables of differ-
ent levels. Both questions related to the student and their family, as well as the
courses and regions in which they are inserted, can be decisive in measuring their
performance in Enade.

The research findings point to the multiple determinants of academic suc-
cess in Brazilian higher education, which should guide the development of more
effective and inclusive educational policies in the country. The findings of this
study underscore the need for policies that prioritize equal opportunities, adequate
financial support, improvement of the learning environment, and the development
of student support programs. Investing in this knowledge is crucial to promote
a more inclusive higher education and to drive the socioeconomic development
of the country.

It is expected that this study may contribute to the location of factors that
may influence, to some extent, the quality of Brazilian public higher education
so that the efforts of public managers in education and public policies are based
on evidence.
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