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ABSTRACT: The present study is in line with the field of investigation of
school effectiveness, because the main objective is to investigate the
association between student performance in a large-scale evaluation and
the scale of Attitudes and Teaching Practices (IPP) - defined as one of the
factors of school effectiveness and that refers more directly to the teacher’s
performance. Through a quantitative approach, the study made use of a
statistical model called HLM to observe the association between IPP and
the performance in Portuguese Language and Mathematics of the 9th
grade students, evaluated by PAEBES - a large-scale evaluation of the state
of Espirito Santo. The main results corroborate other research findings and
relate to the negative effect of the reprobation and the positive effect of
IPP on the performance of both disciplines.
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ASSOCIAGAO DO INDICE DE ATITUDES E PRATICAS PEDAGOGICAS A0 DESEMPENHO DOS
ESTUDANTES NA AVALIAGAO EM LARGA ESCALA DO ESTADO DO ESPIRITO SANTO

RESUMO: O presente estudo alinha-se ao campo de investigacio da eficacia
escolar na medida em que tem como objetivo principal investigar a
associacio entre o desempenho dos estudantes em uma avaliacio em larga
escala e o indice Atitudes e Praticas Pedagogicas (IPP) — definido como
um dos fatores de eficicia escolar e que se refere, de forma mais direta, a
atuacdo do professor. Por meio de uma abordagem quantitativa, o estudo
fez uso de uma modelagem estatistica denominada HLM para observar a
associacao entre o IPP e o desempenho médio em Lingua Portuguesa e
Matematica dos estudantes do 9° ano do Ensino Fundamental avaliados
pelo PAEBES — avaliacdo em larga escala do estado do Espirito Santo.
Os principais resultados corroboram outros achados de pesquisa e dizem
respeito ao efeito negativo da reprovacio e do efeito positivo do IPP sobre
o desempenho de ambas as disciplinas.

Palavras-chave: Praticas Pedagogicas. Eficicia Escolar. Desempenho Escolar.
HLM.

INTRODUCTION

Throughout the school education process, the role of the
teacher plays a central role, as he/she interacts directly with the
students, coordinating the daily educational activities and mediating
the teaching and learning processes. Their performance has a great
discretionary power in relation to the execution of educational
policies, as they decide how to manage the class, what methods
they will use to present ideas and develop skills and competences,
ways to communicate with students and other decisions that they
make on a daily basis that directly and indirectly affect the quality
of education (HANUSHEK, 1986). It is mainly in the classroom
and in the teacher-student interaction that learning happens. It is not
surprising, therefore, the great attention that public administrators
and researchers in education dedicate to the performance of teachers
and the pedagogical practices conducted by them.

With the expansion of large-scale evaluations and the results
produced from them, the debate about the school effect and the
teacher effect — that is, the capacity that school actions (school effect)
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and that the action of teachers (teacher effect) has to produce results
in terms of learning, or performance — has expanded. These school
actions and, more specifically, the actions performed by teachers are
defined by the field of study of school effectiveness as factors that
may or may not be associated with performance. By knowing these
factors and verifying their effect on performance, it is possible to
propose policies that aim to improve the effectiveness of school
actions and, especially, the performance of teachers, which can
generate positive impacts on the performance results of large-scale
evaluations (MORICONI, 2012).

In general, the national and international literature on teacher
effectiveness addresses aspects related to the characteristics of
teachers, but which are external to the classroom, such as experience
in teaching, level of education and performance in the selective
processes of career entry. The interest of the studies in these aspects
is due to the wide availability of data and also the importance they
have in the decision making regarding the policies of the teaching
profession. Although some studies (RIVKIN, HANUSHEK
E KAIN, 2005; CLOTFELTER, LADD E VIGDOR, 2007,
ROCKOFF, 2004; DARLING-HAMMOND, 2005; BARROS ET
AL, 2001; ALBERNAZ, FERREIRA E FRANCO, 2002, SOARES,
2003) point out positive relationships between these characteristics
and student performance, the associations of these factors to learning
are small (HANUSHEK, 1980).

While some researchs find weak or no association between the
observable characteristics (schooling, salary, experience) of teachers
and performance, other studies focus on the effectiveness of teacher
performance - a set of unobservable characteristics, called latent trait.

In the American context, the literature review by Nye,
Konstantopoulos and Hedges (2004) presents a series of studies
based on different student samples, which indicate that 7% to 21%
of the variation of the grades in the standardized tests are associated
to the variation in the effectiveness of teachers. Another compilation
by Hanushek and Rivkin (2004) analyzes eleven studies with data
of a longitudinal nature and indicate variations from 0.08 to 0.36
standard deviation as a function of teacher effectiveness in the
student’s results. According to Wright, Sanders and Horn (1997),
other studies using longitudinal data from the Tennessee Value-
Added Assessment System (T'VASS) show that teacher effectiveness
is the major determinant of student academic achievement, including
the effects of socioeconomic status.
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These studies are based on the investigation of the effects
of teachers looking at the differences in performance growth in
standardized theses and depart from the definition that a good
teacher is one who can achieve higher growth in terms of his/her
students’ grades, while a bad teacher is the one that produces smaller
growths of learning (MORICONI, 2012).

A study by Sammons (1999) identifies some key characteristics
of effective schools and is associated with good school performance.
Some of these characteristics relate directly to the teacher. One of
them is defined by Sammons (1999) as a consistent practice and refers
to the consistency with which teachers develop their practices and
follow common, collectively defined and informed approaches to all
school actors. In other words, this means that when there is unity of
purpose, the performance of teachers becomes more consistent and
this can positively contribute to student performance.

Another aspect concerns the clarity of teaching objectives,
which includes elements such as effective organization (prepare/plan
class assignments in advance), clarity of objectives (when teachers
clearly explain the objectives of the lesson and refer to them in
the duration of the lesson), and adaptive practice (perception that
students are different, have different rhythms and forms of learning
and with this, the teacher makes use of appropriate teaching strategies.
It requires flexibility to modify and adapt their class styles).

Sammons (1999) also stresses the importance of high
expectations for learning, of communicating these expectations to
students, and of providing positive incentives in either discipline
patterns (developing feelings of belonging and participation) or
feedback (success recognition). Still with regard to expectations,
Cardelli and Elliot (2012), analyzed a success story of a school in
risk area in Rio de Janeiro. They pointed out the expectations of
teachers in relation to the performance of students as one of the
factors responsible for the good results at school.

Finally, well structured classes are also characterized as an
important element associated with good performance. Drawing on
several research findings, Sammons (1999) defines well structured
classes as practices that can keep students’ attention. According to the
literature, some of these practices are: a) techniques for asking open,
pertinent and challenging questions; b) make clear what has to be
learned; c) offer diversified materials; d) pass and correct homework;
e) teach for all students. It is clear that there are other features that
permeate the teaching-learning process and promote satisfactory
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learning, These are just some practices, pointed out in the literature,
that are associated with performance.

In Brazil, studies on school effect and teacher effect
(MACHADO SOARES, 2003; SOARES, 2004; SOARES e ALVES,
2007; OLIVEIRA, 2012; MORICONI, 2012) are historically more
recent and were carried out under the influence of foreign research,
especially those carried out in the US context. In addition, the
questionnaires of large-scale evaluations (national and state) applied in
the Brazilian territory were constructed based on foreign literature. That
is, it is from this theoretical foundation that the constructs, or latent
traits measured by the contextual questionnaires of the evaluations
were defined and hence the importance of reference to them.

The main characteristics of the teacher’s work mentioned
above served as reference for the construction of the items related
to the Pedagogical Attitudes and Practices (IPP) block of the
questionnaire applied to students and teachers participating in the
large-scale educational evaluation of the State of Espirito Santo.
From these items it was possible to construct the IPP indicator that
is configured as object of the present work.

Thus, in line with the field of research on school effectiveness,
this study aims, through a quantitative approach, to investigate the
association between performance in Portuguese and Mathematics of
the students participating in the large-scale evaluation of the State
of Espirito Santo and the Pedagogical Attitudes and Practices (IPP)
construct—defined asa factor thatis positively associated to performance
and which refers more directly to the teacher’s performance.

The work is divided into 3 sections, in addition to this
introduction. In the next section we present the analysis strategies of
the data and the procedures used to carry out this study. The third
section presents and discusses the main results found and, finally, the
final considerations.

ANALYSIS STRATEGY

In order to empirically verify the association between
the effective performance of teachers and students, we use the
contextual and performance data of the Basic Education Evaluation
Program of Espirito Santo for 2015 (PAEBES/2015). To do so,
we use the measures of proficiency' in Portuguese Language and in
Mathematics of the students of the 9th year of elementary school
and the Indicator of Pedagogical Attitudes and Practices (IPP). To
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guarantee the reliability and validity of the results, we used some
measures of socioeconomic control in the analysis, namely: gender,
colot/race, reprobation and socioeconomic level of students.

We know from numerous researches (SOARES e ALVES,
2003; CRAHAY, 2013) that the students’ gender, race and school
trajectory make a difference in their performance, as well as in
the teaching and learning process, being one of the main aspects
emphasized in the studies on the relations between social inequalities
and educational inequalities. The literature demonstrates how gender,
race and trajectory, characteristics often considered “natural” to
individuals, become socially relevant attributes for performance in
standardized tests. This information is raised in this study, therefore,
in order to see the real association of pedagogical practices and
student performance. The individual characteristics are raised
through items in the students’ contextual questionnaire. A factor
related to the school trajectory refers to the reprobation. Strictly
speaking, repetition and reprobation are different concepts. In effect,
repetition refers to the school practice of retaining students in a
certain school year. According to Correa (2013, p.20), the repeater
“would be any student who enrolled in the same grade as in the
previous year, regardless of the reason that led him to do it.” The
repetition refers, therefore, to students who attend the same school
year twice, for whatever reason. So, for example, the student who left
school and the following year returned to the same school stage he
did the year before is considered a repeater, but not a disapproved.
On the other hand, reprobation is the school practice of retaining
the student for unsatisfactory learning. That is, the student does not
advance in his school career because he did not learn the contents
of the academic stage he attended, leading him to do the same step
again. The information about reprobation, in this study was raised by
an item in the students’ contextual questionnaire.

On the other hand, the socioeconomic status is a latent
construct, that is, it can not be directly observed by us as the
individual characteristics. For this reason, we need a strategy to get
information about observable characteristics that reveal something
about this dimension. In the context of educational evaluation, what
we can do is to include questions in the questionnaires answered by
the students, about the goods, services and characteristics of the
houses. These questions include economic aspects (consumer, access
to public services, etc.), and social and cultural aspects (access to
culture, parental schooling, etc.), which allowed the creation of the

Educagdo em Revista | Belo Horizonte | v.35|e198087| 2019



7

Socioeconomic Index (ISE) — a measure used to numerically represent
the situation of students and their families. The ISE was calculated
based on the Item Response Theory (TRI), items calibration and
ISE calculation were produced using the software Parscale (1996),
following the model for graduated responses of Samejima (1969). This
model assumes that the response options of the items are ordered and
cumulative, that is, the classification at a certain level implies achieving
the necessary to the previous level and comply with something else.
For example, if an item where the respondent answers about the
number of cars his family owns the answer is 2, that means that the
previous level (one car) has been met and there is still a gain from
that previous level (another automobile). This differentiation between
levels can have a character quantitatively and qualitatively. From the
individual’s answers to the items, the parameters were calibrated using
the Maximum Likelihood (ML) method. These parameters allow the
model to define the probabilities of respondents for each category
in each item. Taking the default response and the set of probabilities
for all items, the index for each questionnaire was calculated using the
Mean to Posteriori (EAP) method.

The performance of teachers in the classroom has multiple
dimensions that can not be fully and holistically captured in quantitative
approach studies. This is mainly due to the technical limitation of the
data collection instrument itself - the questionnaires. These instruments
present items” that seek to capture information about the perception
of the respondents (students and teachers) about some dimensions
of the construct, defined here as Pedagogical Attitudes and Practices
(IPP). Based on the answers to the questionnaire items, it is possible
to construct an indicator that synthesizes the construct, or latent trait.

The items referring to the IPP construct were answered by the
students (5th and 9th years of elementary school and 3rd year of high
school) and by the teachers. They are Likert fpe items (DALMORO,
M.; VIEIRA, K., 2013), with options for gradual answers: I totally
agree, I agree more than I disagree, I disagree more than I agree
and I totally disagree. The items were staggered non-parametrically
(FIELD, A., 2009; SIEGEL, S. AND CASTELLAN Jr. ].N., 20006),
with values from 1 to 4, depending on the direction of the item in
relation to the construct. Then, also non-parametrically, we used the
anchorage vignette methodology (KING e7 a/, 2004; KING AND
WAND, 2007; HOPKINS AND KING, 2010; KYLLONEN AND
BERTLING, 2013) to restagger the items.
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According to this methodology (KING eza/, 2004; KING AND
WAND, 2007), to improve the frame of reference for respondents
and reduce differential item functioning (“DIF”), researchers should
construct items that concretely describe the assessed dimension, so
respondents can “position” themselves on the continuum represented
by the vignettes. Differential item functioning, or “DIF”, is the most
modern terminology for interpersonal incomparability of responses,
considering the variation in the understanding of the meaning of the
items (KING ef a/, 2004). According to King ez a/ (2004):

Our key idea, in addition to following the venerable tradition of trying to
write clearer questions that are more comparable, is a method of directly
measuring the incomparability of responses to survey questions, and then
correcting for it. We ask respondents for self-assessments of the concept
being measured along with assessments, on the same scale, of each of several
hypothetical individuals described by short vignettes. We create interpersonally
comparable measurements by using answers to the vignette assessments,
which have actual (but not reported) levels of the variables that are the same
for every respondent, to adjust the self-assessments. Our adjustments can be
made with simple calculations (straightforward recode statements) or with a
more sophisticated statistical model that has the advantage of lowering data
collection costs. (KING ez a/, 2004, p. 192)

The vignettes, therefore, function as anchor points on an ordered
scale, where items are assigned a value of 1 if the item is classified
below the vignette with the lowest profile presented, with a value of 2
if the item was rated equal to this, 3 if it is between this and the median
profile, 4 if it is equal to the median, 5 if it is between the median and
the high profile, 6 if it is equal to the high profile and 7 if it is classified
above the high profile. This recoding, based on vignettes, results in
a “DIF-free” response, with easily interpretable ordinal levels. There
are two cases of special interest when the self-reported evaluation of
vignettes does not follow the expected order: “ties” and “violations”.
Ties occurs when the respondent chooses the same response category
for the vignettes, and violations occurs when the respondent chooses
a higher response category for the vignette(s) that represents a lower
profile. Following one of the method’s for scoring PISA 2012 Likert
items described in OECD (2013), all violations were considered as
“broad ties” and among the values derived from the recoding given
by this broader spectrum, the choice was made at the lowest value, or
be it at the lower limit of the range of possibilities. The choice for the
lower limit score created the greatest variation and allowed the best
differentiation between the individuals. For example, let’s say that an
respondent rated the vignettes in the following order: low, high, med.
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This classification was considered as follows: low, {med, high}, with
the brackets indicating that the same classification is assigned to the
med and high vignettes. A graphic illustration of the vignette-based
recoding procedure for three examples with and without ties is given
by Figure 1. The three hypothetical students in this example provided
exactly the same answers to the three items reported but differ in their
responses to the vignettes. As a result, scores on anchored items also
differ. More details on the scoring approach are provided in King ¢f a/
(2004), King and Wand (2007) and OCDE (2013).

FIGURE 1. Representation of the anchoring of items for three hypothetical respondents.
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Source: Elaboration by authors based on OECD, 2013.

Below are the vignettes and items present in the questionnaires
applied to students and teachers participating in the PAEBES
evaluation in 2015.
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Vignettes presented to students

Alberto’s teacher uses different resources to teach: board,
TV, music, etc. She also uses the textbook and appears with
different activities for classroom work. (High vignette).
Cassia’s teacher uses more of the textbook, sometimes he
passes some video or uses the computer lab, and passes
activities to the class in the classroom. (Med vignette).
Olavo’s teacher works with the textbook in the classroom,
from time to time she passes activities to her students, but
the exercises are very similar. (Low vignette).

Items presented to students of the 5th ES

My teachers are interested in student learning,

My teachers use different ways to present the subject
(video, music, computer programs, etc.).

My teachers respond to questions that come up as they teach.
My teachers correct homework in class with the students.

Items presented to students of the 9th ES and 3rd HS

My teachers use different ways to present the subject
(video, music, computer programs, etc.).

My teachers correct the exercises in the classroom with
the students.

My teachers respond to questions that come up as they teach.
My teachers correct homework in class with the students.
My teachers return the research papers if I do not do it right.
My teachers review the subject for the exams.

My teachers read the tests with the students and answer
the questions (about the test) before we begin to do it.
My teachers have good teaching practices.

Vignettes presented to teachers

Pedro’s teacher uses different resources to teach (board,
TV, music, etc.), also uses the textbook, and proposes
different activities for classroom work. (High vignette).
Paula’s teacher uses the textbook more. Sometimes she
passes some video or uses the computer lab and passes
classroom activities to the class. (Med vignette).

Olavo’s teacher works with the textbook in the classroom,
from time to time he passes activities to his students, but
the exercises are very similar. (Low vignette).
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Items presented to teachers

e I use different ways to present the subject (video, music,
computer, etc.).

e T use the textbook very much in class.

* I correct the exercises in the classroom with the students.

e I respond to questions that come up as I teach.

* I correct homework in class with the students.

e I return research papers if students do not do it right.

e I make it clear to my students that learning is very
important and I always try to motivate them.

e I talk to the students about the subject of the tests before
applying them.

e I read the tests with the students and I answer questions
about the test before they begin to do it.

* T use the results of the evaluations I develop to review my
lesson plan.

e I give attention to what is programmed, independent of
the class.

¢ Tam interested in student learning,

In order to verify if the questions that deal with pedagogical
attitudes and practices are a measure that synthesizes the construct,
we evaluate the items through their correlations, the Cronbach’s Alpha
and the main components analysis. These analyzes were conducted
separately using the microdata bases of the students at each stage
and the teachers. We adopted, as recommended by the literature
(FIELD, 2009), minimum parameters: the correlations between items
higher than 0.3, Cronbach’s Alpha greater than 0.5, the Kazser-Meyer-
Olkin (KMO) suitability measure greater than 0.8, the percentage
of the variance explained by the first factor greater than 40%, the
cigenvalue measure greater than 1, and the slope diagram showing
the preponderance of a single factor. In all cases, these criteria were
satisfied and, therefore, we extracted the first factor to represent the
perception of the actors. Subsequently, the scores were aggregated by
the mean in the respective school. To aggregate teacher and student
scores of the different stages, we used the weighted average number
of students evaluated at the school.

After the construction of the IPP, we used hierarchical linear
modeling to estimate the influence of this index on student proficiency.
Hierarchical models are considered the most appropriate in the
literature on school effectiveness, since they are able to distinguish,
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within the same school and between schools, the difference in student
performance. Thus, it is possible to use individual characteristics of
the students (i.e., factors external to the school, such as socioeconomic
status, color/race, and gender) to measure how much they affect
their performance within the school and also to use characteristics
of the schools (i.e., factors internal to the school, such as pedagogical
attitudes and practices) to measure more precisely how much school
factors impact the performance of these students.

In addition to the individual factors of the students’ level,
such as gender, color/race, socioeconomic level and reprobation, the
model also allows to evaluate at school level how much their social
composition influences the expected proficiency: percentage of
girls, percentage of whites, percentage of reprobated and average
socioeconomic level of the school. And, as the main objective, the
model also allows us to verify to what extent the perception that the
school actors (students and teachers) have about pedagogical attitudes
and practices influences the explanation of average proficiency. From
the presentation of the results it is possible to say which factors have
an effect on the performance, as well as the direction (positive or
negative) and the force of that influence (high or low).

RESULTS & DISCUSSION

The variables that composed the model can be divided into
three groups according to their coding form. The first refers to
proficiency information in Portuguese Language and Mathematics,
characterized, from the statistical point of view, as continuous
variables on a natural scale. In PAEBES, these scales (one of
Portuguese Language and one of Mathematics) have an average of
250 and a standard deviation of 50. Usually the proficiency scales
of the evaluations are represented as a minimum value of 0 and a
maximum of 500, but, like any normal distribution, it is not limited,
and it is only a convention followed by most evaluation systems in
Brazil. As can be seen in Table 1, the mean value of the Portuguese
language proficiency of the 9th grade students was of 246.03 and in
Mathematics it was of 253.44 points.

The second group was composed of dichotomous variables,
in which the reference group always assumes the value of 1. The
dichotomous variables used in this study are: gender (1 if female),
color (1 if white) and reprobation (1 if the student stated that they
had already failed at least once). The average of these variables
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indicates the proportion of participation of the group that assumes
value 1. We can read these values in percentages: 52% of 9th grade
students are female, 25% are white, and 33% said they have already
failed once or more.

Finally, the third group of variables is the group with the
standardized distribution on a scale from 0 to 10, in which the values
0 and 10 are assigned according to the limits of the indexes, where
zero refers to the school (s) on which school actors demonstrated the
worst perception or worst attitudes about school pedagogical practices
and 10 refers to the school (s) which school actors demonstrated
the best perception and attitudes about the practices, taking into
account the factors evaluated through the questionnaire items. In the
standardized variables 0 to 10, the concrete meaning of an additional
unit in the measure is the distance of a decile between cases.

The variables of this group are the socioeconomic level of
the students and the average socioeconomic level of the school,
the percentage of female students in the school, the percentage of
students who declared themselves white in school, the percentage of
students who said they had at least one reprobation in the school and,
finally, the index of pedagogical attitudes and practices - IPP. Thus,
schools have an average composition of 52% of female students,
25.2% of whites and 29.4% of students who have already failed.

Educacdo em Revista | Belo Horizonte | v.35 | 198087|2019



14

TABLE 1. Descriptive Statistics of Variables

Variables Coding N Min. Max. Ave. S.D.
Proficiency in Scale from
Portuguese 32644 | 97,50 | 381,04 | 246,03 | 46,87
0to 500
Language
Proficiency in Scale from 32644 | 118,36 | 407,71 | 253,44 | 44,79
Mathematics 0 to 500 ' ' ! '
Gender Female - 1 32644 | 0,00 | 1,00 | 052 | 0,50
and Male = 0
White = 1
Color/Race and Other = 0 32644 | 0,00 1,00 0,25 0,43
Socioeconomic Index ranging 32644 | 0,00 10,00 | 578 148
Level from 0 to 10
Reprobation Already failed = Tand | 55000 | 000 | 100 | 033 | 047
has never failed = 0
Girls Percentage | Scae romOtoT0where | g0y pp g 00 | 517 | 059
one unit represents 10%
White Percentage | e rom0to 10where | gy g 00 | 908 | 252 | 1,24
one unit represents 10%
Average ISE average rangin
Socioeconomic ge ranging 811 | 2,23 | 577 | 412 | 051
from 0 to 10
Level
Percentage
Students Scale from O to 10 where | g0 | g0 | 733 | 294 | 08
. one unit represents 10%
Disapproved
Index of
Pedagogical Index ranging 811 161 702 430 0.55
Attitudes and from 0 to 10 ' ' ' '
Practices

Source: Elaboration by authors based on PAEBES 2015.

The descriptive analysis allowed to know the distribution
of the factors and the main characteristics of the respondents and
their schools. The next step was to identify if, in what direction
and how much each factor influences proficiency in Portuguese
Language and Mathematics. Before, however, we estimate the fully
unconditional model or null model, that is, a model that does not
specify factors at any level. The objective of the estimation of the
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null model is to verify, through the Intraclass Correlation Coefficient
(ICC),’ if there is a significantly high variance between the evaluated
schools. This coefficient can vary from 0 to 1, and the closer to
zero is its value, the greater the homogeneity between the schools,
being the student’s school performance independent of the school
in which he studies (FERRAO, 2003). Therefore, the hierarchical
regression model is only justified if there is a certain heterogeneity
of performance among the schools studied. If not, the multivariate
linear regression model is sufficient.

The ICC found in the null model for Portuguese Language
was 0.10, that is, about 10% of the variance of student performance
is associated with variability between schools. In the null model for
mathematics, the ICC was 0.17, which indicates that 17% of the
performance variance may be associated with variation among the
study schools. Although they are not high values, the specialized
literature in the field of social sciences considers them sufficient for
the estimation of a hierarchical model*.

The hierarchical regression model was performed with
variables® at the student level (first level), and with variables at the
school level (second level). All student-level variables are centered
on the group average, and the school-level variables are centered
on the large average. This ensures that the effects of variables and
composition do not mix (RAUDENBUSH & BRYK, 2002). In the
final model, most of the characteristics assessed at the student level
and at the school level are statistically significant, that is, almost all
have an influence on the explanation of the proficiencies, some
in larger and others in lower value. The only variable that was not
statistically significant in the final model was the percentage of girls
in school, when associated with proficiency in mathematics.

As we have pointed out above, the direction a characteristic
influences proficiency can be expressed by the sign of its number.
Positive values mean that the factor increases performance, while
negative values indicate that the factor generates a decrease in
proficiency. In the final models of the present study, the reprobation
generates a decrease in proficiency in Portuguese and Mathematics
and the female gender generates a decrease in the performance in
Mathematics. Although the data indicate that the percentage of girls
has a negative effect on expected mathematics proficiency, this effect is
not statistically significant, as previously mentioned (confidence interval
less than 95%). The other factors have a significant impact (confidence
interval greater than 95%) and positive on both proficiencies.
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The first results presented refer to the hierarchical linear model
determined for the analysis of the factors associated with proficiency
in Portuguese Language in the 9th year of Primary Education. This
two-level model was able to reduce the explanation of performance by
variance when compared to the null model, that is, after the insertion
of the variables in the model, 6% of Portuguese language performance
continued to be explained by the variability between schools. Graph
1 shows the nine variables that made up the model and the impact of
each variable on proficiency in Portuguese Language.

The value highlighted at the top of the graph refers to the
intercept, that is, the expected proficiency in Portuguese when all
model variables assume the value of zero. This value is 248 points.
As expected, the first variable of the first level included in the model
- female gender - had a positive effect on proficiency. According to
the data, the expected proficiency for girls is 14 points higher than
expected for boys. This finding corroborates the findings of other
educational surveys that have shown that girls tend to have higher
proficiency in Portuguese than boys (CITTADIN AND FRANCA,
2010). Students who declared themselves to be white (a) would
have an expected proficiency 4 points higher than students who
declared themselves to be brown, black, yellow or indigenous, a result
in line with the findings of Soares and Alves (2003) and by Laros,
Marciano and Andrade (2010), who demonstrated an inequality in
proficiency among students of color/race different from white. The
third characteristic of the model refers to the socioeconomic level
of the students. According to the data the better the socioeconomic
condition, the greater the expected proficiency. In this sense, the result
informs that a unit ahead in the scale created for the socioeconomic
index, the expected proficiency increases by 4 points. This finding is in
agreement with the literature as many studies find a positive correlation
between the student’s socioeconomic index and their performance
(LAROS, MARCIANO and ANDRADE 2010; SOARES, 2004).
However, according to Soares (2004), it is expected that the average
socioeconomic level of the school always has a greater effect on
performance than just this variable at the individual level.

With regard to reprobation, we can see that students who
experienced the reprobation experience at least once have 22 points
of disadvantage in expected proficiency when compared to students
who have never been disapproved. This characteristic was the one
that showed the greatest (negative) impact among all of them that
compose the model, corroborating the findings of other studies,
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which point to reprobation as the most influential characteristic for
explaining performance (ALBERNAZ, FERREIRA & FRANCO,
2002). The reprobation is a discussed theme in the educational field,
and many studies in the national and international context (RIBEIRO,
1991; CRAHAY, 2006; JACOMINI, 2009; CORREA, 2013) have
already shown that such a school practice — reprobation — does little to
contribute to satisfactory learning. According to Crahay (20006, p.243),
“repeating a year and (re)start over all schedule course does not help
students in difficulty to overcome the obstacles that prevent them
from being honorably successful in school.” Although the student
has difficulty and did not consolidate the learning from the school
year that he did, it is suggested that other strategies be implemented.
Crahay (2006, 243) also emphasizes that the reprobation is not a
school action that helps students in difficulty, and therefore “it is
necessary to look for other means to solve this important problem.”
At the school level it was possible to control the influence of
school composition on performance. The results showed that the
percentage of female students in the school is responsible for increasing
the expected value of proficiency by 2 points. The percentage of
whites in school also increases by 2 points the expected proficiency
and the average socioeconomic level is associated with an expected
proficiency of more than 6 points when compared to the lowest
socioeconomic level. As observed in the study by Soares (2004), the
average socioeconomic level of the school has a greater effect than the
socioeconomic level of the student in the performance. The percentage
of failed students in school has a 2-point disadvantage when compared
to the percentage of students who have never been disapproved.
Finally, the last variable of the model refers to the index
of attitudes and pedagogical practices (IPP), one of the factors of
effectiveness pointed out in the literature. As already mentioned,
this index was formed from the perception of students and
teachers about teachers’ pedagogical practices. The way the teacher
administers the classroom, its methodology and interaction with the
students, are directly related to the process and teaching-learning
and to the performance. In this sense, as already expected, the
results of the hierarchical model demonstrate that IPP significantly
influences Portuguese language proficiency, increasing the student’s
performance by 10 points if their teachers present attitudes and
pedagogical practices evaluated as effective. This result highlights
an important aspect of the school context, since it reinforces the
importance of the teacher’ role in the teaching-learning process. In
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addition, it allows a critical analysis of how these attitudes are being
constructed and how these practices are being developed within
the school and, more specifically, within the classroom, where the
teacher-student interaction occurs and where is the /ocus of learning,

GRAPHIC 1. Results of the Linear Hierarchical Model for Portuguese Language

Gender (Female) 14,15355221

[

Color/Race (White) 3,87634

Socioeconomic

4,219227577
Level

J

Reprobation  -22,01948224

Girls Percentage 2,358224766

White Percentage 2,321263842

LIL]

Average

Socioeconomic Level 6,412575577

Percentage Students
Disapproved

il

-2,502288074

Index of Pedagogical

Attitudes and Practices 10,02089751

|

Source: Elaboration by authors based on PAEBES 2015.

In graph 2, it is possible to verify the influence of the same
factors on the expected mathematical proficiency. The value of the
intercept, that is, of the expected mathematical proficiency when
all the model variables assume the value of zero, is 256 points. The
female, as expected, has a negative effect of 6 points on the expected
proficiency in Mathematics. That data corroborates the findings of
the literature, since many scholars report that girls have a greater
facility in cognitive tests of Portuguese Language and boys have
a greater facility in cognitive tests of Mathematics (CITTADIN
AND FRANCE, 2016). Students who declared themselves to be
white (a) had a 4-point increase in expected proficiency, as did
students with a high socioeconomic status. Students who have
been disapproved at least once have a disadvantage compared
to students who have never been disapproved. Failure to do so
decreases the student’s expected proficiency by 22 points, an
important research factor since it is repeated for the two disciplines
evaluated. It is important to emphasize, therefore, the importance
of research and the construction of strategies that diminish the
culture of reprobation (COSTA RIBEIRO, 1991) as a pedagogical
strategy and to increase learning,
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GRAPH 2. Results of the Hierarchical Linear Model for Mathematics

Gender (Female) -5,907418436

Color/Race (White) 4,405004419

Socioeconomic
Level

Reprobation -21,53188467—

Girls Percentage 0,099606385
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TT1

White Percentage 4,831078764

Average

Socioeconomic Level 4,57515366

Percentage Students
Disapproved

1
1

-2,923008997

Index of Pedagogical

Attitudes and Practices 11,00914392

|

Source: Elaboration by authors based on PAEBES 2015.

The composition of girls at school was a variable that did
not present a statistically significant result, which means that the
high percentage of girls in school did not significantly influence the
performance in mathematics. On the other hand, the percentage of
white students in school and the socioeconomic level have a positive
and significant effect of 5 points in the expected proficiency. As in
Portuguese language, being rejected has a negative effect of 3 points
on proficiency in Mathematics. Finally, confirming the hypothesis
of the study, effective pedagogical attitudes and practices within the
school had an effect of 11 points on the expected mathematical
proficiency. These results corroborate the data found in the literature
that point out the importance of the role of the teacher in promoting
cognitive development and its influence on teaching and learning
processes (HANUSHEK, 1986; ALBERNAZ, FERREIRA and
FRANCO; 2002, MARCONI, 2012).

However, it is necessary make a caveat about the limitation
of IPP data. The results found refer to specific pedagogical practices
(those included in the PAEBES contextual questionnaire) pointed out
by the literature (SAMMONS, 199; OLIVEIRA, 2012; MORICONI,
2012) as practices that promote effective learning - for example:
correcting homework. In this sense, the index was formulated from
the perception that the school actors have about these specific
pedagogical practices. There is no doubt that there are many other
practices being worked in the school context, more specifically in
the classroom, and all these practices are made by multiple and
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complex interactions, that are not captured by the questionnaires and
therefore, do not make up the index. Considering the conceptual cut
about what means pedagogical practices in this study, we identified
that the good perception about this restricted number of practices
is positively associated with performance. Despite the conceptual
limitation that underlies the construction of the IPP, the results are
reliable and meet what the literature has already identified as effective
practices promoting learning. This result reinforces the efficient use
of these practices in the teaching and learning processes of schools.

FINAL CONSIDERATIONS

The teaching and learning processes materialize in complex
realities that are permeated by numerous factors that interact and
directly and indirectly affect student learning,

Considering that complex realities require complex analytical
models (GOLDSTEIN, 2001), this study aimed to investigate the
effect of the Pedagogical Attitudes and Practices Index (PPI) on
students’ performance, using a hierarchical regression model (HLM).
The multilevel approach is characterized as the most suitable for
investigating school factors associated with performance, since
students are necessarily grouped into school units. That is, there are
different levels of analysis - the student’s (involving students’ own
characteristics such as gender and race / color) and school (which
involve school characteristics, as a percentage of gitls / boys and
contextual factors, among which can be cited the IPP).

The main results corroborate other research findings aligned
to the field of school effectiveness and reiterate the significant and
positive effect that pedagogical practices considered effective in the
literature on performance in both Portuguese and Mathematics. The
effect of IPP on performance was controlled by socioeconomic
characteristics (gender, race / color, NSE, and reprobation) - those
identified as the main ones for explaining performance. In addition,
the effect of IPP was observed in isolation, without considering other
school aspects (school management, school climate, among others)
that can also help to explain performance.

In spite of this, the effect of the IPP on the performance
of both disciplines was very significant and evidences the need to
look more closely at the pedagogical practices and the interactions -
overlapping those involving student and teacher - that are established
within the school and the classroom.
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The recurrent research results evidencing the positive influence
that good attitudes and pedagogic practices have on learning, should
be considered by school administrators and by educational policy
makers and implementers. Identifying and mapping good teacher
attitudes and practices, whether through a quantitative, qualitative
or mixed approach, can provide important subsidies for initial
and continuing training actions, as well as can be used as a subsidy
for teachers and other school agents to rethink their attitudes and
pedagogical practices in order to guarantee student learning,
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APPENDIX

Table 2. Estimates of Fixed Effects (Portuguese Language) - Null Model

95%
fid interval
Parameters  Estimate Standard df t Significance conficence interva
Error Lower Upper
limit limit

Intercept  245.763  0.624 744546 393.884 0.000 244538  246.988

TABLE 3. Estimates of Covariance Parameters (Portuguese Language) - Null Model

95%
confidence interval
Parameters Estimate Standard WaldZ  Significance
Error Upper Lower
limit limit
Waste 1964.433  15.462 127.049 0.000 1934.361 1994.973

School Variance  230.211 15.137  15.209 0.000 202.376  261.874
Intercept

TABLE 4. Estimates of Fixed Effects (Mathematics) - Null Model

95%
confidence interval
Parameters  Estimate Standard df t Significance ! Intery
Error Lower Upper
limit limit

Intercept  254.470  0.729  736.346 349.078 0.000 253.039  255.902

TABLE 5. Estimates of Covariance Parameters (Mathematics) - Null Model

95%
confidence interval
Parameters Estimate Standard WaldZ  Significance
Error Upper Lower
limit limit
Waste 1682.107 13.247 126.984 0.000 1656.343  1708.271
School

Variance  347.140 21.131 16.428 0.000 308.099  391.128
Intercept
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TABLE 6. Estimates of Fixed Effects (Portuguese Language) - Two-Level Model

95% confidence

interval
Parameters  Estimate Standard df t Significance

Error Lower  Upper
limit limit

Intercept 247.927 0511 656.260 485.240 0.000 246.924 248.930

Female 14.154 0.471  32048.755 30.045 0.000 13.230  15.077

White Color 3.876 0.564  32064.492 6.875 0.000 2.711 4.981

Class Social ~ 4.219 0.176  32124.839 23.907 0.000 3.873  4.565

Reprobation ~ -22.019 0.514  32146.937 -42.851 0.000 -23.027 -21.012

Percentage of

Girls 2.358 0.705 973.346  3.343 0.001 0974  3.743

White
Percentage

Average
Socioeconomic  6.413 0.624 772.250  10.270 0.000 5.187 7.638
Level

2.321 0.374 857.454  6.206 0.000 1.687  3.065

Percentage
Students -2.502 0.549 813.982  -4.557 0.000 -3.580 -1.424
Disapproved

Index of
Pedagogical
Attitudes and
Practices

10.021 0.893 793.799  11.227 0.000 8,269 11.773

TABLE 7. Estimates of Covariance Parameters (Portuguese Language) - Two-Level Model

95%
Parameters Estimate Standard Wald Z  Significance confidence interval
Error Upper Lower
limit limit
Waste 1738.896  13.788  126.117 0.000 1712.081 1766.131

School Variance  127.105 9.479 13.409 0.000 109.820 147.110
Intercept
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TABLE 8. Estimates of Fixed Effects (Mathematics) - Two-Level Model

95% confidence
Standard interval

Parameters Estimate df t Significance

Error Lower  Upper
limit limit

Intercept 255.948 0.588 637.588  434.961 0.000  254.792 257.103

Female -5.907  0.440 31936.659 -13.426 0.000 -6.770 -5.045

White Color 4405 0527 31954.010 8.364 0.000 3.373 5.437

Class Social 4486  0.165 31991.960 27.210 0.000 4163  4.809

Reprobation -21.632  0.480 32015.747 -44.847 0.000 -22.473 -20.591

Percentage of Girls 0.100  0.785 874.764 0.127 0.899 -1.441 1,641

White Percentage  4.831 421 781.627  11.479 0.000 4005 5.857

Average

Socioeconomic ~ 4.575  0.708 729.037 6.458 0.000 3.184  5.966

Level

Percentage

Students -2.923  0.620 761.143 4713 0.000 -4.140 -1.706

Disapproved

Index of
Pedagogical
Attitudes and
Practices

11.009  1.010 750.351  10.904 0.000 9.027 12.991

Table 9. Estimates of Covariance Parameters (Mathematics) - Two-Level Model

95% confidence interval

Parameters Estimate Standard WaldZ  Significance
Error Upper  Lower
limit limit
Waste 1514.993  12.025 125.987 0.000 1491.606 1538.745
School
189.490 12.943 14.640 0.000 165.745  216.634 147.110
Intercept
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