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Abstract

High school remains one of the main bottlenecks in the Brazilian educational system,
especially for students from lower socioeconomic backgrounds. Student proficiency, used
as a proxy for educational quality, is associated with different school factors, among
which teacher expectations stand out. This study analyzes the relationship between teacher
expectations and the mathematics performance of 11th-grade students in Brazilian public
schools, using microdata from the 2017 Basic Education Assessment System (Sistema
de Avaliacdo da Educacdo Basica - SAEB). For this purpose, a three-level multilevel
model (students, classes, and schools) was estimated, including a set of control variables
related to the school and family context. The results indicate that very high teacher
expectations are positively associated with student performance in mathematics, even after
controlling for socioeconomic characteristics and school processes. This result highlights
the importance of teacher expectations as one of the mechanisms capable of mitigating
educational inequalities and contributing to school effectiveness. In addition, the study
shows that the impact of expectations is not limited to motivational aspects, but translates
into measurable learning gains, which broadens the understanding of the school factors
that influence educational quality. Thus, the results provide support for policies aimed at
teacher training and capacity building, highlighting the relevance of teacher expectations
for building a more equitable and promising school environment.
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Introduction

In recent decades, Brazilian education has made significant progress in terms of
enrollment expansion, but the low quality of elementary and secondary education remains
one of the obstacles to the nation’s economic development. Following this perspective,
Senkevics and Carvalho (2020) highlight that, despite the growth of higher education,
secondary education still functions as a selective filter, meaning that a significant portion
of young people remain retained at this stage of basic education.

This situation stems from several factors that characterize secondary education
as a real “bottleneck” in the educational system. Among these factors, the high failure
and dropout rates, socioeconomic inequalities that affect retention and learning, and the
gaps accumulated throughout elementary school, which are reflected in low academic
performance, stand out (Mendes, 2015). Combined, these elements limit students’ progress
and compromise the effectiveness of this stage of education.

The pursuit for improving educational quality indicators entails the analysis of
multiple factors related to student performance. Among them, teacher expectations stand
out, whose relevance was initially demonstrated by Rosenthal and Jacobson’s (1968)
experimental study, known as Pygmalion in the Classroom. Based on this seminal work,
several studies have sought to replicate or deepen the analysis, with varying results,
but which in general reinforce the importance of the relationship between teachers’
expectations and students’ academic performance (Wang; Rubie-Davies; Meissel, 2018).

Studies such as those by Gregory and Huang (2013) and Papageorge, Gershenson,;
and Kang (2018) show that teachers’ expectations can significantly influence school
trajectories, including by mitigating sociodemographic inequalities. In Brazil, however,
research on the theme is still scarce, with the works of Soares et al. (2010) and Xavier and
Oliveira (2020) standing out.

In view of this gap, the present study seeks to specifically analyze the relationship
between teachers’ expectations and the mathematics performance of 11th grade students
in Brazilian public schools, based on microdata from the SAEB 2017. The objective is to
contribute to the understanding of how this school process can directly affect learning
in a subject that is central to cognitive development and the continuity of educational
training. To achieve this objective, the study is divided into four sections, in addition to
this introduction. The next section presents the theoretical framework based on Attribution
Theory of Causality, followed by the methodological section, the results, and finally, the
concluding remarks.

Attributional Theory of Causality

An important reference for understanding how perceptions and expectations relate
to school performance is the Attribution Theory of Causality, developed by Bernard Weiner
in the 1980s, based on earlier contributions by Fritz Heider (1958) and Harold Kelley
(1967). Weiner (1985, 1986) is considered one of the leading exponents of educational
psychology, having structured a theory that seeks to explain how individuals interpret
the causes of their successes and failures. In his formulation, events can be attributed to
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internal or external factors, stable or unstable, controllable or uncontrollable, influencing
emotions, future expectations, and behaviors.

In its initial version, the theory focused on attributions made by students themselves,
and was later expanded to the theory entitled Interpersonal Attribution Theory (Weiner,
2004, 2010), in which parents, teachers, and other significant agents also play a central
role in shaping expectations. In this sense, the classroom is perceived as a space in which
the teacher, when interpreting the causes of student performance, expresses emotions and
behaviors that can reinforce or limit student motivation. When poor performance is attributed
to lack of effort, for instance, negative reactions such as reprimands or punishment tend to
occur. In contrast, when associated with uncontrollable factors, such as cognitive limitations
or socioeconomic conditions, it can elicit attitudes of support and encouragement.

This approach is directly related to the problem under study, which concerns
teachers’ expectations of their students. Attribution theory suggests that, when forming
expectations, teachers interpret causes, express emotions, and modulate behaviors that
influence students’ self-perception of ability, motivation, and, consequently, academic
performance. Thus, high expectations can create an environment that is more conducive to
learning, while low expectations tend to reproduce stigmas and self-fulfilling prophecies
(Rosenthal; Jacobson, 1968).

Empirical literature reinforces this association. Rosenthal and Jacobson (1968)
experimentally showed that teacher expectations affect students’ future performance.
Gregory and Huang (2013) found a positive relationship between high teacher expectations
and high school completion, while Papageorge, Gershenson, and Kang (2018) identified
the effects of expectations on reducing educational inequalities. In Brazil, Soares et al.
(2010) found that high expectations were associated with better proficiency results in
schools in Minas Gerais, and Xavier and Oliveira (2020) highlighted the importance of the
link between expectations and teacher-student relationships.

The present study differs from these works in that it uses data from SAEB 2017,
which is nationwide in scope, focusing on mathematics proficiency and applying a
multilevel model. Thus, it can contribute to filling a gap in Brazilian literature, in which
quantitative research on the theme is still rare.

Methodology

Data

The microdata used in the present study stem from the National Assessment of
School Performance/Anresc (Prova Brasil) and the National Assessment of Basic Education
(Avaliacdo Nacional da Educacgdo Bdsica - ANEB), both of which are part of the Basic
Education Assessment System (Sistema de Avaliacdo da Educacdo Bdsica - SAEB). SAEB
is the main standardized database on school performance in Brazil, covering students,
teachers, and principals in all states.
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The analysis exclusively covers 12th grade students evaluated by SAEB in 2017°.
Private and federal schools were excluded in order to focus the research on state and
municipal networks, which are responsible for most public high school enrollments and
are the focus of key policies aimed at reducing educational inequalities. After applying
these criteria, the final sample consisted of 90,652 students, distributed across 6,002
classes and 3,554 schools.

Although SAEB is recognized as the most comprehensive database on Brazilian
basic education, it has limitations. Some of the contextual information is self-reported
by students, which can lead to measurement errors. However, the specialized literature
considers such data sufficiently valid for large-scale analyses (Soares; Collares, 2006).

Specification of the econometric model

Educational data have a hierarchical structure: students are grouped into classes,
which in turn are grouped into schools. This configuration vilates the presumption
of independence of observations in traditional linear regressions. To deal with this
characteristic, multilevel models are used, which allow variables at different levels to be
analyzed, the variance between them to be partitioned, and consistent standard errors to
be obtained (Goldstein, 1987; Gelman; Hill, 2007).

The model adopted in this study has three levels: students (level 1), classes (level
2), and schools (level 3). The choice of random intercept is related to the objective of
capturing the variability in mean performance between classes and schools, without the
need for random slopes. This decision also ensures comparability with previous national
studies in the field of school effectiveness (Soares, 2004; Silva, 2017).

The dependent variable corresponds to mathematics proficiency as measured by
SAEB in 2017. The use of proficiency as a proxy variable for educational quality is justified
by the fact that it directly reflects the results of the teaching-learning process, in contrast
to input or school flow indicators, such as infrastructure or repetition rates, which capture
only indirect dimensions of the phenomenon (Hanushek; Woessmann, 2011). In addition,
large-scale evaluations in Brazil and other countries have consolidated proficiency as a
measure of educational output, as it is standardized, comparable across networks and
schools, and suitable for analyzing school effectiveness (Alves, 2006; Soares; Alves, 2003).

The choice of mathematics, specifically, is due to three factors: it is widely used in
national and international studies as a proxy for educational quality (Teddlie; Reynolds,
2000); it shows greater variability among students and greater sensitivity to socioeconomic
inequalities compared to proficiency in Portuguese, which increases its discriminatory
power (Soares, 2004); and it is highlighted in the literature on school effectiveness as
a robust indicator of learning and teaching quality (Silva, 2017). Thus, mathematics
proficiency is treated in this study as a synthetic measure of educational quality.

4.- The SAEB 2017 microdata used in the present study are available for public access in the official INEP repository: https://www.gov.br/inep/
pt-br/acesso-a-informacao/dados-abertos/microdados.
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Following Raudenbush and Bryk’s notation (2002), in the three-level hierarchical
model, each student is represented by the subscript i (first level), the subscript j represents
the class (second level), and the subscript k represents each school (third level). Thus, the
estimated model for the 11th grade is as follows:

SEM__
(1) Vi = nﬁ0+BﬁkXﬁjk+yﬁkI/Vsjk+ﬂ-ifslztk+ Cont Ut e

It can be verified from (1) that:  Fepresents the impact of the explanatory variables
considered in vector X of level 1 on student performance, y 1w Tepresents the impact of the
explanatory variables considered in the vector W of level 2 in student performance, T,
represents the impact of the explanatory variables considered in the vector Z of level 3
in student performance.

Thus, the model specification allows the analysis of the influence of teachers’
expectations on student performance, alongside other school processes and socioeconomic
characteristics of students and their families, to be conducted while respecting the
hierarchical structure of the data.

It should also be noted that, in this type of analysis, where data are structured at
varying levels, it is crucial to identify how much of the variation seen in performance is
due to students belonging to different classes and/or schools. One mechanism that allows
variance based on these differences to be measured is the calculation of the intraclass
correlation coefficient.

As the intraclass coefficient approaches zero (on a scale from zero to one), a
student’s performance would be fully explained by the variations or differences between
the students themselves. In this case, there would be no need to estimate a model at more
than one level. On the other hand, as the intraclass coefficient approaches one, differences
in performance between students become more significant due to differences between
classes and schools, highlighting the importance of considering the hierarchical structure
of the data when estimating models.

Formally, the intraclass correlation coefficient is designated by the following equations:

o2
- ze 2 (level 1) 2)
o5 + O, + Ofo0
2
O-u
i i 0 i (level 2) 3)
o5 + 0%, + OFoo
2
o
5 ;00 5 (level 3) (4)
os + o, + 07,
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Where o is the variance at level 1, Giﬂ the variance at level 2, and Gfm the variance
at level 3.

In addition to the intraclass coefficient, a test X? (LR test) can be performed to
identify whether it is really necessary to perform the analysis, respecting the hierarchical
structure established at more than one level or not. The LR test has as its null hypothesis
that the random effects are equal to zero. Therefore, if it is statistically significant, it is
inferred in favor of using a hierarchical model.

In turn, the explanatory variables considered in the vectors of levels 1 (X), 2 (W),
and 3 (Z), presented in Table 1 below were selected based on the literature on school
effectiveness. (Teddlie; Reynolds, 2000; Silva, 2017). In these studies, it is understood
that the quality of a school’s performance is entirely associated with processes considered
effective that form the school context. These school processes can be represented by
several variables, which collectively dictate the profile of educational institutions.

Based on the processes identified by Teddlie and Reynolds (2000) and compatibilized
with the socioeconomic questionnaires applied by SAEB (Prova Brasil and Prova Aneb) in
2017, 73 control variables were selected. Of this set, 57 variables were used to construct 13
indicators that summarize aspects of school processes and the socioeconomic and family
conditions of students. These indicators were generated using the HOMALS multivariate
statistical technique®.

Table 1 - D%mmmnwmewmmmWWMMM%u%dmmemmWQMnmme%mmmdmwd

Data Variable Descrlptlon Components § Q § Type

1st level (students)

Gender Male  Assumes a value of 1 if the gender is male and O if otherwise. © Question1-1 : St i Dummy
Black : Assumes a value of 1 if the race is black and 0 if otherwise.
: Brown : Assumes a value of 1 if the race is brown and O if otherwise. : ) : : )
Race : - - - —— - - - Question2-2 : St : Dummies
: Asian + Assumes a value of 1 if the race is Asian and O if otherwise.  : : :

Indigenous  : Assumes a value of 1 if the race is indigenous and O if otherwise. :

: Preschool Assumes a value of 1 if the student attended preschool (ages 4
Early years :to 5) and O if otherwise.

education Davcare ;Assumes a value of 1 if the student attended daycare (0 to 3
y s years old) and 0 if otherwise. :

 Assumes a value of 1 if the student has already been retamed

. : Retained once once, and 0 if otherwise. : : ,
Retention = - T : Question 48-41 ¢ St : Dummies
Retained 2 or  : Assumes a value of 1 if the student has already been retamed : :
more times  : twice or more, and O if otherwise. :

: Question 46-39 i St i Dummies

5= Homogeneity Analysis by Means of Least Squares (HOMALS) is a type of Multiple Correspondence Analysis (MCA) that reduces the
dimensionality of a system composed of n individuals and j categories associated with the variables that describe them. In addition, through
mathematical manipulation, the indexes generated were used on scales ranging from 0 to 10.
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Data Variable Description Components Q° Type
: Index on a scale of 0 to 10 based on the level of education and g?glubégﬁggg :
! Parents' education : readlng habits of the mother and father. The higher the index, { 19-19,23-23, | St Index
: i the higher the level of education and the more frequent the 2191 and |
: : parents’ reading habits. 05.95
Student capital : Combination
: ¢ Index on a scale of 0 to 10 based on ownership of material goods :  of questions :
Sociogconomic : (color TV, refrigerator, freezer, washing machine, computer, and : 5-5,8-8, 10-10, : St Index
level i car), bathroom, and domestic help in the studen”s home. The : 11-11,12-12, :
: higher the index, the higher the sociogconomic level. §13-13,14-14, ¢
: and 17-17
: : Combination
Parental Index on a scale of 0 to 10 based on parental monitoring and 2%f_gges2téo_r;% :
engagement ¢ encouragement of their children’s studies. The higher the index, : 30_30’ 57.07 ¢St Index
Focus on the greater the parental engagement. 0909 and
academics : : 31-31
Consistency of Index on a scale of 0 to 10 based on the frequency of completion g?mubgggggg
homeworyk :and correction of homework. The higher the index, the better : 54(1/53 and St Index
: the consistency of homework. : :
: 55/59
2nd level (class)
Teachin EAssumes a value of 1 if the teacher has a higher education
: 9 : degree in teaching and O if otherwise. :
¢ Bachelor’s degree § . , . :
P : Assumes a value of 1 if the teacher has a bachelor’s degree in : ' : .
Teacher training : (Ianguages or : languages or other areas and O if otherwise. : Question 4 T : Dummies
other fields) : :
¢ Bachelor’s degree : Assumes a value of 1 if the teacher has a bachelor’s degree in ;
(mathematics) : mathematics and O if otherwise. :
. ;Assumes a value of 1 if the teacher’s gross salary is between
P apq 3 times the : 1 and 3 times the minimum wage (BRL 937 to BRL 2,811) and :
minimum wage . . :
: 0 if otherwise. :
. ;Assumes a value of 1 if the teacher's gross salary is between
| ana 4 1mes e 3 and 4 times the minimum wage (BRL 2,811 to BRL 3,748)
Teacher 9 and 0 if otherwise. : ) : )
I ; X - = Question 10 T i Dummies
compensation 4107 times the : Assumes a value of 1 if the teacher’s gross salary is between : :
: minimum wage :4 and 7 times the minimum wage (BRL 3,748 to BRL 6,559)
: g and 0 if otherwise. :
: MOtLeemgi;Srrges : Assumes a value of 1 if the teacher’s gross salary is more than :
wage : 7 times the minimum wage (> BRL 6,559) and 0 if otherwise. :
Teacher and  : Index on a scale of O to 10 based on the number of years the : Combination of :
Stability principal time  : teacher and principal have worked at the school. The higher uestions 14 : 7P : Index
working at the  : the index, the greater the stability of the teacher and principal : g : :
: : and 17 :
school : at the school. : :
Teacher Index on a scale of 0 to 10 based on the frequency with which Combination of
i engagementin :teachers participate in decisions related to their work. The: questions 68 T Index
. decision-making : higher the index, the greater the engagement of teachers. and 69
Educational iIndex on a scale of 0 to 10 based on the quality of the - :
leadership ~: Teacher/orincioal : "E/ationship between the teacher and the principal and the : Courggtlir(l)arl]t;o&of :
: r/princip : frequency with which the principal’s proactivity/commitment is : g T Index
relationship & . . ) . 1 62,63,64,65, :
i perceived. The higher the index, the better the quality of the : 66.and 67 -

: teacher/principal relationship.
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Data Variable Description Components Q° Type
Index on a scale of 0 to 10 based on the frequency with which Combination of
Teachin Teaching  certain teaching practices are conducted and the efficiency of : questions 106, : T Index
9 processes i the planned content development. The higher the index, the: 113,127 and :
: better the teaching processes. 122
: ;Assumes a value of 1 if the teacher believes that slightlyi
¢ Low expectations : less than half of the students will enter university. Value 0, if :
: : otherwise. : :
Teacher” ;Assumes a value of 1 if the teacher believes that slightlyg ! ) .
expectations : High expectations : more than half of the students will enter university. Value 0, : Question 95-96 : T : Dumrmies
: +if otherwise. : :
Very high EAssumes a value of 1 if the teacher believes that almost all
expectations  : students will enter university. Value 0, if otherwise. :
3rd level (school)
Administrative i Assumes a value of 1 if the school is state-run and 0 if it is : }
dependence : State S municipal. : S Dummy
) : Assumes a value of 1 if the school is located in an urban area :
Location Urbanarea : onq 0 i it is located in a rural area. : ) Sc i Dummy
School ¢ Index on a scale of 0 to 10 based on the frequency of meetings : Combination of : :
Leadership articination : with the Class Council and School Board. The higher the index, : questions 52 : T/P i Index
p P : the greater the participation in the school. and 29 : :
Educational “Index on a scale of 0 to 10 based on the school’s internal : Combination of :
leadershi : Frequency control : policies aimed at minimizing student absences. The higher the : questions 45, : P Index
P *index, the greater the control over attendance. 1 47,49,46,48 :
Management ¢ Index on a scale of 0 to 10 based on external support for the : Combination of :
sug ort  position of school principal. The higher the index, the greater the :  questions 77, : P Index
PP * support for management. 1 79,78,80
Absence of Index on a scale of O to 10 based on the absence of certain Combination of
violence : events indicative of violent climate. The higher the index, the : questions 99, : P Index
: greater the level of absence of violence. +98,90,91,93 :
: Index on a scale of 0 to 10 based on the assessment of certain Combination of
School culture ; Safety measures : aspects related to school and student safety. The higher the : questions 26, : Sc Index
: - index, the greater the adoption of safety measures. 35, and 27
Ll vopt of i Temslequpmentl e sohooand aper | COTOREINO 1L
: of vandalism. The higher the index, the better the quality of the : g .
s : 16,31,and36‘ :
‘infrastructure. : :
Shortage of cAssumes a value of 1 if the school’s operation was hampered ) :
teachers : by a high rate of teacher absences and 0 if otherwise. Question 73 P Dummy
© Programsto  : . . L
! reduce retention Assumes avalue of 1 |_f there are any actions to reduce retention © Question 42 p Dummy
: * rates in school and 0 if otherwise. :
rates : :
: ;Assumes a value of 1 if there are any measures in place toi
Monitoring : Tutoring programs : reinforce students’ learning (tutoring, remedial classes, catch-:  Question 43 P Dummy
: * up classes, etc.) and O if not. :
- ;Assumes a value of 1 if the principal organizes some formi
: Teacher training at : Question 26 p Dummy

school

:of continuing education (refresher courses, training, capacity :
: building, etc.) and 0 if otherwise. :

2The “components” column indicates the number of questions used in the SAEB questionnaires in 2017 for the 11th grade.
® The column “Q” refers to the source of the questionnaire responses (St=student, T=Teacher, P=Principal, and Sc=School). Only the pupil
questionnaires show some variations in numbering.
Source: Prepared by the authors based on the reconciliation of contextual variables from Prova Brasil and the processes listed by Teddlie and
Reynolds (2000) and Silva (2017).
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Results
Descriptive analysis

Based on the total number of observations relating to 11th grade students, Figure 1
shows the sample distribution by teachers’ expectations regarding the number of students
who will enter university. It is possible to note that the vast majority of expectations are
very high, corresponding to 82.87% of the total. In turn, Table 2, presented below, shows
the ratio/mean of the variables and indicators for the total sample and separately for the
four levels of expectations: very low expectations, low expectations, high expectations,
and very high expectations.

At first glance, it is possible to confirm the prevalence of a majority of female students
and students who are not white. Furthermore, it is clear that as teacher expectations are
higher, the ratio of female students also increases, while the ratio of non-white students
decreases. In other words, higher levels of expectations are associated with a higher
ratio of female students in relation to male students and among white students. Soares
et al. (2010) found similar results when considering data from schools in Minas Gerais
participating in PROEB/2006 (Basic Education Public Network Assessment Program).

Figure 1 - Distribution of the sample of 11th grade students by teachers’ expectations (very low, low, high,
and very high expectations)

High school 3rd-year students

1,96%

Very Low expectations
Low expectations
High expectations

= Very high expectations

Source: Prepared by the authors based on microdata from SAEB 2017.
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Table 2 - Mean of analytical sample variables for 11th grade students by expectation levels

11th grade
VARIABLES H ; Min Max
T VLE LE HE VHE
Female (ref 0.56 0.53 0.55 0.55 0.56 0 1
(0.49) (0.49) (0.49) (0.49) (0.49)
Male 0.44 0.47 0.45 0.45 0.44 0 ]
(0.49) (0.49) (0.49) (0.49) (0.49)
) 0.30 0.29 0.28 0.26 0.30
White (ref (0.45) 0.45) 0.44) (0.44) 0.46) 0 !
Brown 0.51 0.49 0.55 0.52 0.50 0 1
(0.49) (0.50) (0.49) (0.49) (0.49)
0.14 0.16 0.13 0.16 0.14
Black 034 | (036 i 033 | (036 i (034 0 !
Asian 0.03 0.03 0.03 0.03 0.03 0 1
(0.18) (0.18) (0.16) 0.17) 0.18)
Indigenous 0.02 0.02 0.01 0.02 0.01 0 1
9 0.12) (0.15) (0.12) 0.13) (0.12)
0.27 0.32 0.27 0.28 0.27
9th grade (e (0.44) 0.46) (0.44) (0.44) 0.44) 0 !
Preschool 0.37 0.32 0.34 0.35 0.37 0 1
(0.48) (0.46) (0.47) (0.47) (0.48)
Davcare 0.36 0.36 0.39 0.37 0.36 0 1
y (0.47) (0.47) (0.48) (0.48) (0.47)
) 0.67 0.53 0.61 0.60 0.68
Never retained (ref) 047) | (049 i 048 | (048) i (046 0 !
Once 0.18 0.23 0.21 0.21 0.17 0 1
(0.38) (0.41) 0.41) (0.40) (0.37)
Twice or more 0.16 0.24 017 0.18 0.15 0 ]
(0.36) (0.42) (0.37) (0.38) (0.35)
. ) 5.79 5.52 5.66 5.69 5.81
Parents’ education (2.49) (2.45) 2.52) 2.52) (2.49) 0 10
Socioeconomic level 789 i 780 781 791 0 10
(1.39) (1.52) (1.33) (1.40) (1.38)
Teaching dearee 0.03 0.03 0.07 0.03 0.03 0 1
g deg 0.16) 0.17) (0.25) 0.17) 0.16)
, ) 0.14 0.24 0.26 0.17 0.13
Bachelor’s degree (other fields) 0.34) 0.42) 0.43) 0.37) 0.33) 0 1
, ' 0.81 0.71 0.60 0.79 0.82
Bachelor’s degree (mathematics) 0.38) (0.45) 0.48) (0.40) 0.38) 0 1
- 0.02 0.01 0.04 0.02 0.02
Lower than 1 minimum wage (ref) 0.14) 0.11) 0.18) 0.15) 0.14) 0 1
- 0.36 0.45 0.33 0.37 0.36
Between 1 and 3 minimum wages. 0.47) (0.49) (0.46) 0.48) 0.47) 0 1
- 0.20 0.23 0.29 0.19 0.20
Between 3 and 4 minimum wages. (0.40) 0.42) (0.45) 0.38) (0.40) 0 1
- 0.32 0.24 0.29 0.32 0.32
Between 4 and 7 minimum wages. (0.46) 0.42) (0.45) (0.46) (0.46) 0 1
. - 0.10 0.07 0.05 0.10 0.10
Higher than 7 minimum wages. (0.30) 0.26) 0.21) 0.29) 0.30) 0 1
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11th grade :
VARIABLES : : : : Min  §  Max
T ¢ VIE ¢ LE i HE | VHE z
Principal and teacher time working at the 3.79 4.05 4.08 3.80 3.78 0 10
school P13 @23 P15 P10 1 (214
©0998 i1 o o {0998 §
State-run : : : : : : 0 : 1
(0.04) 0) 0) ) (0.04)
) 0002 ¢ 0 fo0 i o0 io0002 s
Municipal (re : : : : : : 0 : 1
pal (ref L 00 P @ @ @ i (004 5
Urban L 095 1 00 f 084 { 086 ! 085 P i
P21 P11 (024 P (018 P (022 :
005 ¢ 001 ¢ 006 : 004 i 005 :
Rural (ref Co02) ¢ o011 024 ¢ @18 | 22 O i1
. © 950 : 928 i 949 i 946 951 ;
Consistency of homework Poaon @3t Podsy io(99 | (189 | 0 : 10
Parents’ engagement ;888 i B84 87 : B : 898 0 10
049 Dos4) 171 P (156 (158 (153 s
o i o870 i 793 i 805 i 841 878 i ;
Teacher engagement in decision-making LA e L oery e oy 0 : 10
. . i 900 i 838 i 859 i 88 | 904 g
Director/teacher relationship L oA78) @43 @28 o791 0 : 10
. P 924 i 838 i 909 i 900 929 ‘i :
Teaching Processes L4 Coon sy | (58  (se o O i 10
. o © 829 i 727 i 793 i 800 836 §
Engaging others (school participation) P19 @70 P o@ss o3l | @15 0 : 10
Frequency control . 986 080 : 088 : 089 [ 08 0 : 10
quency i 0700 i (033 i (045 i (053 i (074) i §
i 898 i 920 : 855 i 893 899 i :
Management support Coase (73 @2 o9y o ogeey ¢ O i 10
. {643 i 637 i 623 i 636 : 645 :
Absence of violence 29 o200 @38 i e | @3 0 : 10
i 563 i 548 i 537 i 570 i 562 g
Safety measLes 4N @) o4 | pay | pay ¢ 0 80
nfrastruciure i 570 i 543 i 479 i 533 i 578 S
i (288 i (278 i (3.02 : (288 i (287) :
i 068 i 072 i 069 : 068 i 068 §
Shortage of teachers L 046) i (045 | (046) | (048 | (048 0 : 1
Retention reduction programs L0 0.98 0.96 0.96 097 0 § 1
prog P17 ¢ o015 P (019 019 i (0.16) :
Tutoring programs . 078 0.75 0.76 0.77 079 0 : 1
9 prog D041 P (043 P (042 P (042 P (041 :
- i 064 i 061 i 058 i 061 i 065 g
Teacher training at school ©047) © (048) | (049 | (048 i (047) 0 i 1
\ 90652 : 1.025 G 1775 i 12727 i 75125
(100%) © (1.13%) : (1.96%) : (14.04%) i (82.87%) :

Source: Prepared by the authors based on microdata from SAEB 2017.
Note: 1) T=Total; VLE=Very low expectations; LE=Low expectations; HE=High expectations; VHE=Very high expectations. 2) (ref) = notation used to
indicate which variables were considered as reference and omitted in the estimation of the model. 3) Standard error in parentheses.
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In addition to gender and race, one of the most notable control variables is the fact
that the ratio of students retained once or twice decreases substantially as expectations
increase. Additionally, it seems that the mean of indicators related to students’
socioeconomic and family conditions—such as parents’ education and socioeconomic
level—increases as the level of expectations rises.

This same decreasing ratio was also noted for the variables 9th grade and bachelor’s
degree (other areas), indicating that students who start school later in life are not regarded
with expectations as high as students who started studying in daycare or preschool. In
addition, teachers who teach mathematics or Portuguese but do not have a degree in
these areas have lower expectations of their students than teachers with a degree in
mathematics. This is an important indicator, as it highlights the relevance of specific
training for teaching.

With regard to school processes, in general, all (with the exception of safety measures
and teacher shortages) had higher means at each higher level of expectations. These
school processes constitute practices recognized by the literature on school effectiveness
as positive factors, creating conditions for teachers to develop higher expectations of their
students (Silva, 2017). Furthermore, with regard to the indicator of principal and teacher
time working at the school, this declines as expectations increase. In addition, teacher
shortages and the lack of tutoring programs are frequently encountered problems.

Econometric results

Before presenting the estimated coefficients, model adequacy tests were performed.
The null model (MO0) indicated that approximately 21.06% of the variance in mathematics
proficiency is explained by differences between classes and schools, according to the
intraclass correlation coefficient (ICC). This result highlights the relevance of the
hierarchical structure of the data. The likelihood ratio test (LR test) rejected the null
hypothesis of no random effects at the 1% significance level, confirming the relevance of
multilevel modeling (Gelman; Hill, 2007).

Table 3 presents the results of the progressive estimates of the multilevel model.
Model 1 includes only student-level variables; model 2 adds class-level variables, including
teacher expectations; and model 3 incorporates school-level variables. This strategy
allows assessing the robustness of the estimates as new sets of variables are added. In
the complete model (M3), the intraclass coefficient decreased to 15.22%, highlighting the
importance of student-level variables, but also the significant weight of class and school
characteristics. The LR test remained statistically significant at 1%, validating the use of
the multilevel model for the analysis.
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Table 3 - Model estimated to explain the performance of 11th grade students in relation to teacher
expectations

11th GRADE
VARIABLE M1 (Students) :  M2(Class)  :  M3(Schoo)

Male sex 1?09219)* ) 1?09229*) 1?09238*)
Brown color ?04;?5) * ?053?4) ?03??5)
Bk b T Tom o oam
s Ry R - W A )
igonous N R N N Y
Early childhood education (preschool) 2(02 gg)* 2(02 g;; 1('09, g;)
Early childhood education (daycare) %0331,8) ’ %023?8) ) %053?7) )
Reined orce o om o
Retained twice or more times 1(%?{2) 1(63% 1(232)*
Social capital: Parents’ level of education 1('5 (1)6*) 1('5 8;) 1('02. 86)
Social capital: Socioeconomic level 1(5 ?2*)* 1(5 1*2*)* 1('(?. ?;*)*
Learning: Consistency of homework 0(62 8*7*)* 0(62 gg)* 0(03 8;*)*
Monitoring: Parental engagement 1(0189) ’ 1(01&,) ) 1(00(?9) ’
Training in education E (5 426;1) (214?;)
Bachelor’s degree ((2)38) (%%%2
Bachelor’s degree (mathematics) (1282) (1 83)
Wage (1 to 3 min. wages) (1 gg) (ﬁ)gi)
Wage (3 to 4 min. wages) (1 SZ) (%%
Wage (4 to 7 min. wage) ?1659) (21%77)
Wage (>7min. wage) 6(218;:)* 4(2933;
Stability: teachers and principals time working at the school (81 ;) (8 103?)
Teaching leadership: Teacher engagement in decision-making (812) (8(1)2)
Teaching leadership: Principal/teacher relationship (%3;28*) (8%)
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11th GRADE
VARIABLE
M1 (Students) M2 (Class) M3 (School)
Teaching: Teaching processes 0('65?9) (()0317 9)
Low expectations (2'3;) é'gg)
High expectations (5?1?1) (12'112)
Very high expectations 7(23?))7) 6(26g;)
State-run '2(2'59?)
Urban 9('14(2)6)
Leadership: Engaging others (school participation) 1('01 z 4
) - 017
Teaching leadership: Attendance control 0.43)
) . 0.37*
Teaching leadership: Management support 0.16)
School culture: Absence of violence (8'%
. 0.11
School culture: Safety measures 0.09)
School culture: Infrastructure 0('05?1)
. -0.51
School culture: Shortage of teachers 0.68)
N ) 3.92*
Monitoring: Programs to reduce retention rates (1.82)
Monitoring: Tutoring programs 3('0337)
N - 341
Monitoring: Teacher training at the school (0.66)
) 251.56"** 236.38*** 229.02***
Random intercept (1.47) 4.20) ©.62)
Random intercept 255,90
(null model) (0.38)

Source: prepared by the authors.

Note: Standard error in parentheses. *; ** and ***: statistical significance at 10%, 5%, and 1%, respectively.

Based on the complete estimation (M3), it is then possible to determine the
importance of teachers’ expectations for student performance in relation to other control
characteristics and other school processes considered effective. It was found that very
high expectations proved to be the school process with the greatest influence on student

performance, compared to the others.

Thus, students belonging to classes in which teachers have very high expectations
regarding the number of students who will enter higher education score, on average, 6.60
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points higher on the SAEB mathematics proficiency scale than those in classes in which
teachers believe that few students will succeed. These results are consistent with what has
been confirmed nationally by Silva (2017) and Soares et al. (2010), as well as with some
international studies, such as Becker (2013) and Papageorge, Gershenson and Kang (2018).
Furthermore, this result is consistent with the Attribution Theory of Causality, developed
in a seminal way by Weiner (1985), discussed in the second section of the present study.

Therefore, it is possible to answer the two questions that guided the development of
this study. First, teachers’ expectations proved to be not only an effective school process,
but also a mechanism with a high power to counterbalance the often perverse effects
of students’ socioeconomic and family characteristics on the quality of learning and,
consequently, on their school trajectory.

This type of evidence does not demonstrate that high expectations are capable
of solving all the numerous and complex problems in schools, but it does point to an
important factor that can contribute effectively to overcoming some of the unique
obstacles faced by Brazilian education.

Based on literature related to the topic and the Attribution Theory of Causality,
teachers form expectations of their students, based on their perception of their cognitive
abilities or stereotypes. Based on these expectations, teachers exhibit specific behaviors
that are perceived by students in a way that influences their socio-psychological
characteristics, self-perception of ability, and motivation, ultimately impacting their
academic performance (Wang; Rubie-Davies; Meissel, 2018).

Regarding the other control variables at the student level, all were statistically significant,
with retention being unquestionably the most severe condition, negatively affecting student
performance. This result is similar to that found by Correa, Bonamino and Soares (2014).

Male sex students performed better in mathematics, while students who self-identified
as black, brown, Asian, or indigenous performed worse than white students. A history of
retention was strongly associated with losses in proficiency, confirming previous findings
for Brazil (Correa; Bonamino; Soares, 2014). In addition, the socioeconomic and family
conditions of students were positively associated with learning, in line with evidence from
Alves (2006), and Soares and Alves (2003).

At the class level, variables related to teacher training and teaching processes
were associated with learning gains, especially when teachers had a bachelor’s degree in
mathematics and higher salaries (Moriconi, 2012). Finally, at the school level, the effects of
variables associated with monitoring (programs to reduce retention rates, tutoring, and teacher
training), leadership (management support and school participation), and infrastructure stood
out positively. These results are consistent with studies that relate school management to better
indicators of educational effectiveness (Banerjee et al., 2007; Gomes et al., 2010).

Concluding remarks
This study aimed to analyze the relationship between teachers’ expectations and

the mathematics performance of 11th-grade students in Brazilian public schools, based on
microdata from SAEB 2017. Although Brazilian education has advanced in terms of access
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in recent decades, high school remains one of the main bottlenecks in the educational
system, especially for students in conditions of socioeconomic vulnerability.

The use of three-level multilevel models (students, classes, and schools) allowed for
a more accurate measurement of the influence of teacher expectations, combined with
individual, family, and school variables. The results showed that very high expectations
were associated with significant gains in mathematics proficiency, even after controlling
for socioeconomic characteristics and school processes. This evidence underscores the
importance of teacher expectations as a factor associated with school effectiveness.

However, it is important to highlight the limits of the scope of the analysis.
Teacher expectations should not be interpreted as a sufficient factor to explain, in
isolation, the quality of teaching or the totality of learning outcomes. Other elements,
such as socioeconomic conditions, previous school history, teacher training, and school
infrastructure, play an equally decisive role in determining academic performance. In
this sense, the results indicate that high expectations are a relevant but complementary
mechanism in mitigating educational inequalities.

The evidence presented also dialogues with Attribution Theory, according to which
the way teachers interpret student performance influences their expectations, behaviors,
and interactions in the classroom. By recognizing students’ potential and expressing higher
expectations, teachers tend to stimulate more motivating and productive learning environments.

From a public policy perspective, the results suggest the need for teacher training
and capacity-building programs that explicitly address the role of expectations in the
teaching-learning process. Such programs could contribute to raising teachers’ awareness
of the impact of their perceptions and practices, thereby promoting the creation of more
equitable school environments.

Finally, it is recognized that the results obtained here derive from cross-sectional
data and self-reported measures, which requires caution regarding causal inferences.
Future research can advance by exploring longitudinal approaches, incorporating multiple
disciplinary fields beyond mathematics, and examining in greater depth the interaction
between teacher expectations, school policies, and regional contexts.
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