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ABSTRACT - Impact of PARFOR on Public Elementary Schools. This study
assesses the impact of the Plano Nacional de Formagdo de Professores da
Educacgdo Bdsica (PARFOR) in public schools. Operationally, the universe of
PARFOR was reduced to Pedagogia courses and, its results, to the elemen-
tary school. The differences in differences (DD) method was used to assess
whether there was an increase in the number of pedagogos, working in the
benefited public schools, as well as an improvement in the Indice de Desen-
volvimento da Educagdo Bdsica (IDEB) of those same schools. The results
showed that PARFOR promoted a small increase in the number of pedago-
gosin school units, but about IDEB, the results were not conclusive.
Keywords: PARFOR. Teacher Education. Impact Assessment. Differences
in Differences.

RESUMO - Impacto do Parfor nas Escolas Ptblicas do Ensino Fundamen-
tal. Este estudo avalia o impacto do Plano Nacional de Formacao de Profes-
sores da Educacdo Basica (Parfor) nas escolas publicas. Operacionalmente,
reduziu-se o universo do Parfor aos cursos de Pedagogia e, seus resultados,
aos anos iniciais do ensino fundamental. Utilizou-se o método diferencas
em diferencas (DD) para avaliar se houve aumento no ntimero de peda-
gogos em atuacgdo nas escolas publicas beneficiadas, bem como melhoria
no Indice de Desenvolvimento da Educacdo Bésica (Ideb) dessas mesmas
escolas. Os resultados apontaram que o Parfor promoveu um pequeno au-
mento na quantidade de pedagogos nas unidades escolares, mas no que se
refere ao Ideb os resultados ndo foram conclusivos.

Palavras-chave: Parfor. Formacao de Professores. Avaliacao de Impacto.
Diferencas em Diferencas.

Educacdo & Realidade, Porto Alegre, v. 46, n. 2, e106417, 2021. 1
http://dx.doi.org/10.1590/2175-6236106417



Impact of PARFOR on Public Elementary Schools

Introduction

This article presents the results of the impact assessment of the
Plano Nacional de Formagdo de Professores da Educacgdo Bdsica (PAR-
FOR)!, assessing the existence of causality between the actions of the
Plan, the improvement of the profile of the teaching staff and the quality
of public schools in elementary school - early years. This is a quantita-
tive study, based on the differences in differences (DD) method, which
seeks to identify the effects promoted by PARFOR’s Pedagogia® courses
on the number of pedagogos, working in the benefited public schools, as
well as on the Indice de Desenvolvimento da Educacgdao Bdsica (IDEB?) of
those same schools.

This study is part of the discussions that signal the importance
of developing research on the relationship between teacher education
and student learning (Cochran-Smith; Zeichner, 2005; Yoon et al., 2007;
Goldhaber, 2013; Sleeter, 2014; AERA, 2015; Rowan et al., 2015; Cochran-
Smith et al., 2016). Despite the relevance that teacher education has
gained for educational reforms developed by several countries (OECD,
2011, 2013, 2018), it is relatively common to find divergences in the area’s
literature on the best way to develop this formation, justifying the real-
ization of evaluations that can contribute to the gathering of evidence
to support the theme. In addition, the most appropriate methodological
paths to ascertain such evidence are not consolidated, encouraging the
realization of experiments to generate knowledge in this aspect as well.

PARFOR* was created in 2009 to promote the initial and continu-
ing formation of public-school teachers, with a view to overcoming the
deficit of qualified teachers working in schools and, at the same time,
expand the conditions for improving the quality of the education of-
fered. In 2016, the edition of Decree No. 8,752, of May 9, 2016 (Brazil,
2016) changed the Politica Nacional de Formagdo de Profissionais do
Magistério da Educagdo Bdsica® and, consequently, revoked PARFOR’s
legal basis®. In this sense, as a turning point, the new decree catalyzed
the relevance of evaluating the results generated by the Plan until the
moment of the change.

From a methodological point of view, the universe of this analysis
was restricted to the initial training offered by PARFOR, more precisely
to Pedagogia courses, with a view to: i) the relative importance of initial
formation in all PARFOR’s actions; ii) the centrality of Pedagogia as the
main area covered by PARFOR during the analyzed period; iii) the great
demand of public education networks for qualified pedagogos; and fi-
nally, iv) the need to locate the impacts generated by PARFOR by type
of formation, separating the interpretive argument and enabling the
evidence generated by it to be valid and reliable, as advocated by the
American Educational Research Association (AERA, 2015).

It should also be noted that, conceptually, evaluation is under-
stood, in this work, as a legitimate value judgment on a given object,
aiming to subsidize the decision making about it. Based on this con-
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cept, it is assumed that the value judgment arising from the PARFOR
evaluation process is legitimate when based on criteria that reflect the
fulfillment (or not) of its objectives, such as those defined in Art. 1 of
the Normative Ordinance No. 9, of June 30, 2009 (Brazil, 2009b), which
establishes as the purpose of the Plan to meet the demand for training
of teachers of public education networks, as well as in Item I of Art. 3 of
Decree No. 6,755, of January 29, 2009 (Brazil, 2009a), which indicates
the improvement of the quality of public Educagdo Bdsica as one of the
objectives to be pursued by the actions of PARFOR in the period used
here as a reference for analysis.

Operationally, these purposes were associated, in this work, with
the proxies variables: a) a number of qualified pedagogos, working in
public elementary schools - initial years, referring to meeting the need
for teacher training; and, b) IDEB calculated for these same public
schools, referring to the improvement of the quality of education. With
this, we sought to maintain coherence, within the scope of the study
under study, between the cause variable (degree in Pedagogia by PAR-
FOR) and the effect variables (number of qualified pedagogos; and IDEB
of the initial years of the schools).

Based on the chosen paths, this work was organized in four parts,
excluding this Introduction and Final Considerations. In the first, gen-
eral information about PARFOR and the main numbers involved in its
execution are presented. In the second, PARFOR is analyzed in the con-
text of the theoretical discussion that involves teacher education and
the assessment of its impact. In the third, the methodology used in the
study is described, and finally, in the fourth, the results found and some
recommendations from them are presented. In the Final Consider-
ations, the main findings are highlighted, as well as aspects that could
be considered in other PARFOR evaluations.

About PARFOR

PARFOR is managed by the Coordination for the Improvement of
Higher Education Personnel (CAPES). Until 2016, PARFOR’s execution
was divided into two: face-to-face and distance. Face-to-face PARFOR,
concentrated courses aimed at initial formation in the face-to-face mo-
dality, for teachers from state and municipal public networks of Educa-
¢do Bdsicawithout formation at a higher level (first degree), who work in
areas other than their initial formation (second degree) or who do not
have a degree in education (pedagogical formation). Distance learning
courses for initial and continuing formation of teachers who are part
of PARFOR were promoted within the scope of the Open University of
Brazil (UAB).

As of 2016, the new regulation of the Politica Nacional de Forma-
¢do dos Profissionais da Educagdo Bdsica (Brazil, 2016) established some
changes in the guidelines that had been in place since 2009 (Brazil,
2009a). Among them, there was a change in the objectives and actions of
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the aforementioned Policy, with emphasis on the creation of Programa
Nacional de Formagdo de Profissionais da Educacgdo Bdsica, possibly a
substitute for PARFOR, and a national test for teachers. However, it is
worth noting that the current policy outlined under Decree No. 8,752,
of May 9, 2016 (Brazil, 2016) is not yet in force due to lack of regulation,
despite having already revoked the previous rule.

Considering the numbers of PARFOR since its installation in 2009
and until 2014, there are more than 400 thousand enrollments of teach-
ers of Educagdo Bdsica (Figure 1), notably concentrated in the distance
modality (about 80% of enrollments). Regarding the type of course,
more than half of PARFOR’s enrollments took place in undergraduate
courses, confirming its purpose of contributing to the fulfillment of the
training requirements at a higher level for all teachers, as provided for
in the Law of Guidelines and Bases of National Education/LDB (Brazil,
1996).

Figure 1 — Enrolled in PARFOR considering Type of Course -
Classes from 2009 to 2014

o Grand Total ®WFACE-TO-FACE  ®DISTANCE
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Source: CAPES / SisUAB / Plataforma Freire (16 June 2016).

PEDAGOGICAL FORMATION

EXTENSION

According to data in Table 1, which shows the distribution of en-
rollments in the Plan by degree area, it is observed that Pedagogia ac-
counts for 28% of these enrollments. Second, comes the Mathematics
area, with about 13% of the number of enrollments in the Plan. Taking
only face-to-face undergraduate degrees, Pedagogia alone accounts for
almost 40% of enrollments and, next, comes the area of Languages, with
11% of enrollments in this course modality.
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Table 1 — Enrollments in PARFOR Degrees with a teaching

diploma divided by bachelor’s degrees, Classes 2009 to 2014

AREAS DISTANCE FACE-TO-FACE TOTAL
No. % No. % No. %
GrandTotal  162.166 100%  79.200 100% 241.366  100%
PEDAGOGIA 37079  23%  30.608  39%  67.687  28%
MATH 27554 17%  4.695 6%  32.249  13%
BIOLOGICAL SCIENCES 11512 7%  3.021 4% 14533 6%
LINGUISTICS (LANGUAGES) 13.833 9% 0%  13.833 6%
HISTORY 8.987 6% 3976 5% 12963 5%
LANGUAGES 1.874 1% 9079  11%  10.953 5%
GEOGRAPHY 7153 4%  3.130 4%  10.283 4%
LINGUISTICS - FOREIGN 9.935 6% 0% 9935 4%
PHYSICS 8.286 5% 920 1% 9206 4%
CHEMISTRY 6230 4% 724 1% 6954 3%
PHYSICAL EDUCATION 2989 2% 3916 5% 6905 3%
PHILOSOPHY 4532 3% 507 1% 5039 2%
BIOLOGY 4728 3% 0% 4728 2%
SCIENCE 837 1% 2265 3% 3102 1%
DISTANCE EDUCATION 3.057 2% 0%  3.057 1%
E%%%ﬁ%%g%ggﬁ:Tj{ON FOR 5723 2% 0% 2723 1%
COMPUTING 0% 2563 3% 2563 1%
ARTS 0% 2402 3% 2402 1%
VISUAL ARTS 1459 1% 0% 1459 1%
LNGUNESMODEN
OTHERS 7945 5% 11394  14%  19.339 8%

Source: CAPES / SisUAB / Plataforma Freire (16 June 2016).

Apparently, this concentration of courses offered by PARFOR in
the initial training of teachers and, more specifically, in the area of Ped-
agogia is justified by the data presented by the Statistical Synopsis of
the Educagdo Bdsica Teacher (INEP, 2009). According to this Synopsis,
when PARFOR was created in 2009, about 637,000 teachers in schools
in the country did not have higher education (30% of the total universe
of almost two million teachers). Specifically in Kindergarten and in El-
ementary Education, the formation indicators were even worse than the
general average: 52% and 38% of teachers at these levels of school per-
formance, respectively, did not have the legally required professional
training. In this way, it can be learned that PARFOR worked precisely
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at school levels with the greatest deficiency of teachers with adequate
formation.

From the point of view of student completion by type of courses,
Figure 2 confirms the largest number of students at PARFOR in distance
learning courses. However, this numerical superiority of graduated stu-
dents is explained by the ones of distance specialization, improvement,
and extension courses. In regard to degrees with a teaching diploma,
the face-to-face offer is responsible for most of the graduates in the pe-
riod under analysis, even though it received less than half of the enroll-
ments of the distance offer.

Figure 2 - PARFOR graduated students considering Course Type,
Classes from 2009 to 2014
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Source: CAPES / SisUAB / Plataforma Freire (16 June 2016).

Considering that PARFOR is intended for the training of public-
school teachers, a crossover was carried out between the PARFOR base
and the 2015 School Census. The findings are systematized in Figure 3.
They point out that about a third of the graduated students or taking the
classroom course and two thirds of the graduated students or taking
the distance course were not listed as Educacdo Bdsica teachers. Even
considering the possibility that teachers may resign from state and mu-
nicipal education networks during or after the conclusion of the course,
the percentages of PARFOR participants outside the 2015 School Census
seem much higher than expected for such cases. This fact indicates the
need for greater control of the Plan regarding the selection of the stu-
dent profile, defined as public school teachers.
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Figure 3 — Registration in the School Census / 2015 of Graduated
Students or Studying Degree in Pedagogiaby PARFOR
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Source: CAPES / SisUAB / Plataforma Freire (16 June 2016 School Census, 2015).

Thus, in general terms, the data presented here allow an overview
of PARFOR’s actions between 2009 and 2014. Taking these data as a ref-
erence, notably those related to Pedagogia courses, we sought to iden-
tify the impacts generated by PARFOR’s actions, respectively, on the
number of pedagogos working in schools and the quality presented by
them. The theoretical-methodological reference used in this analysis,
as well as the results found are specified in the sections that follow.

Teacher Education and its Impact Evaluation

Considering the contributions of Cochran-Smith and Zeichner
(2005) and the objectives of this study, the present analysis was struc-
tured from two theoretical aspects articulated with each other. First, in
the recognition that the different approaches to teacher education have
an impact not only in academic discussions on the topic, but also in the
formulation of public policies. Second, in the verification of the lack of
studies on the impact of teacher education, highlighting the need to
discuss, also, the research designs most appropriate to the identifica-
tion of said evidence.
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From the point of view of academic discussions on teacher train-
ing and its repercussions, Darling-Hammond and Youngs (2002) illus-
trate divergences in conceptions and empirical analyzes that have oc-
curred in the USA around the relationship between teacher education,
certification, and its effectiveness in the classroom (characteristics of
teachers versus characteristics of training programs); on the definition
of the most important components for teacher effectiveness (skills), as
well as on the benefits (or not) of alternative teacher training programs,
when compared to traditional training programs for preparing teachers
for work.

In Brazil, over the past few years, it has been possible to observe
divergences between conceptions about what is most suitable for
Teacher Education. According to Aradjo (2009), such conceptions or-
bit around three theoretical approaches, namely: technical rationality
(emphasizes theoretical knowledge to instrumentalize problem solv-
ing), practical rationality (emphasizes knowledge arising from practice,
through reflection on the action and focused on concrete reality) and
critical rationality (emphasizes knowledge focused on reflections for
understanding and social transformation).

However, there are authors such as Rios (2010), who argue for a
plural perspective in teacher education, in which the technical, aesthet-
ic, or creative, ethical, and political solidarity dimensions are presented
as awhole articulated with each other. Libaneo (2008) also shares an in-
tegrating vision of teacher education approaches, pointing out that the
best program to educate teachers is the one that articulates, as a whole,
scientific culture, instrumental content, learning spaces, in addition to
ethical and political convictions, with no room for any reductionism in
its approach.

Such differences in conceptions reverberated in recurring chang-
es in national guidelines that guide initial teacher education (Brazil,
2002, 2015, 2019). Specifically with regard to the guidelines that guide
the training of pedagogos, it was also possible to observe conflicts
around the teaching base” (Franco; Libaneo; Pimenta, 2007; Scheibe,
2007), reflecting on different opinions about the best way to educate
these teachers to work in early childhood education and in the early
years of elementary school, as well as in the organization of courses.

Researchers such as Gatti (2010) and Mascarenhas and Franco
(2017) show that Brazilian degrees in general, and Pedagogiain particu-
lar, present problems related to the content covered in training courses,
which can compromise the performance of teachers in the classroom,
and consequently, the students’ own learning. With regard to the spe-
cific offer of Pedagogia courses by PARFOR, the study presented by
Souza (2017) signaled the absence of a formative model that can char-
acterize face-to-face PARFOR as a unit. According to the author, differ-
ent conceptions of teacher training coexist in the execution of the Plan,
without articulations around basic foundations, shared by the courses
as aformative unit. It was identified that the courses offered by PARFOR
made use of both new pedagogical projects, specially designed to at-
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tend the training of lay teachers, as well as regular projects, aimed at
training teachers who never practiced the profession. In addition, there
was a diversity in the definition of the profile of the graduate, the prac-
tice of internship and complementary activities, among other aspects,
which do not allow associating PARFOR’s offer with a specific and uni-
tary teacher training proposal.

This fragmented view of PARFOR as a training project can be
considered sui generis within the range of studies reviewed for this re-
search, the vast majority of which were carried out abroad. In general,
the teacher education programs analyzed have their own characteriza-
tion, aiming to differentiate the experiences from each other and locate
what is most efficient in terms of student learning. In the case of this
analysis of the impact of PARFOR, due to the Plan’s own characteris-
tics, it was not possible to signal, among the diversity of training pro-
posals, which of them have more efficient approaches in relation to the
observed effect variables.

As for methodological research designs with a focus on the impact
ofteacher training, it was found in Yoon et al. (2007) the idea that sample
randomization is one of the fundamental elements for the validity of the
results found. According to them, the systematic observation carried
out from randomly chosen cases is a powerful tool to discard compet-
ing explanations around the same characteristics of training programs.
The authors also argue that research designs should separately quan-
tify the added value of teacher training in curricula, teaching method-
ologies, in the development of innovative teaching materials, as well as
in student learning. In addition, as recommended, a rigorous research
project must have externally valid findings; adequate statistical power
to detect real effects and sufficient time between professional develop-
ment; and the measurement of the results resulting from it.

Boyd et al. (2006) also detailed the methodological challenges
that need to be overcome so that research like this can be validated.
Among these aspects, three in particular help to illuminate the present
study, namely: the issue of selection bias, the difficulties in document-
ing programmatic resources of training courses and the challenges of
estimating the effects of teachers on student performance.

The selection bias is related to the ability of the cases under study
to effectively represent the investigated population. It occurs when the
choice of the sample favors characteristics that interfere in the relation-
ship between the studied variables and end up conditioning, by itself,
the results found. An example of this can be observed in the case of
an imbalance, between groups being compared, of variables that can
contaminate the calculated result, such as performance scores in the
training course subjects, among others. To avoid situations like this, it
is important that the samples selected for the studies are chosen proba-
bilistically, so that the cases to be compared have heterogeneous char-
acteristics, without the privilege of specific aspects that may influence
the final result found.
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Concerning to the challenge of avoiding selection bias, it is im-
portant to mention the study by Mihaly et al. (2012), who sought to con-
trol the school’s contextual bias, by inserting it as fixed effects in the
performance models used to estimate the controls of the effects of the
preparation program for the school environment. Such control is estab-
lished by studying the differences between the results of students from
the same school, and not from any school. This care allows for a closer
approximation of the results found, removing the contextual compo-
nent of the school environment as one of the intervening factors of the
results obtained. In this analysis of PARFOR, we sought to locate the
unit of analysis in the school to precisely meet this recommendation,
avoiding the interventions of the school context in the results obtained.

In relation to the difficulties in documenting programmatic re-
sources of courses, the problem is mainly related to the question of
the existence of reliable databases on the structure of teacher training
courses, as well as the definition of key elements that differentiate one
formative course from others. In the particular case of PARFOR, there is
no database that catalogs and differentiates the approaches of the de-
gree courses offered. Such absence, therefore, constitutes an important
barrier to assess the causal relationship between specific characteris-
tics of training programs and their impact on student learning. Thus,
due to lack of data, the differences between formative experiences of
PARFOR’s Pedagogia courses were not considered.

Regarding the challenges of estimating the effects of teachers on
student performance, it is necessary to overcome the measurement
bias. This type of bias occurs when the measure used does not guar-
antee the comparability of responses between groups. In general, it is
associated with the use of non-standardized tests to measure student
learning. If the performance tests are not comparable, their results will
not be comparable and, therefore, would jeopardize the analyzes car-
ried out based on them. In the specific case of this study, when choosing
to measure the impact of PARFOR on IDEB calculated for schools, the
comparability between the indicators generated both in and between
schools was considered over time. Roughly speaking, the IDEB value
considers the performance averages of students in the 4th grade/5th
year of elementary school at Prova Brasil, in relation to the average time
it takes students to complete that series/year, by reference unit (Fer-
nandes, 2007). Prova Brasil considers student performance as measured
by techniques such as Item Response Theory (IRT), this allows the de-
gree of difficulty between tests applied over time and between different
groups to remain comparable and therefore, it contributes to the valid-
ity of the analyzes presented in this article.

Finally, it is worth noting that, in 2015, AERA, representing the
educational researchers associated with it, published a statement that
analyzed the context of the use of statistical models to ascertain the re-
lationship between the quality of teacher training and students’ school
performance (AERA, 2015). This statement considered the main psy-
chometric problems involved, as well as the validity of inferences made
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based on them, in view of the challenge of isolating the contributions of
teachers and school leaders from many other factors that shape student
learning. In summary, this statement specified eight technical require-
ments that must be met for such measurements to be accurate, reliable,
and valid, namely:

(1) The students’ performance measures used to explain the in-
fluence (or not) of the training program in this result must be anchored
in assessments that meet the professional standards of reliability and
validity.

(2) The measurements made must treat each interpretive argu-
ment separately (teachers, leaders, programs, schools), constituting
valid and reliable evidence for each statement and interpretation made
based on them.

(3) Measurements should be based on several years of data from a
sufficient number of students.

(4) Measurements should only be calculated from test scores,
which need to be comparable over time.

(5) Measurements should not be calculated based on grades or
subjects where there are no standardized assessments accompanied by
evidence of their reliability and validity.

(6) Measurements should never be used alone or in isolation in
educator assessment systems or programs.

(7) Evaluation systems that use statistical-based measurements
of causal relationships between training programs and student aca-
demic performance should include continuous monitoring of technical
quality and validity of use.

(8) Assessment reports and determinations based on statistical
measurements of causality should include estimates of error associated
with student performance.

In the case of this impact assessment of PARFOR and the prox-
ies indicators considered here, we sought to comply with such recom-
mendations since the analysis developed is based on reliable and valid
measures to determine the performance of students and their measure-
ment for the school unit, as well as the possibility of comparing the evo-
lution of the number of educators informed in the School Census and
the IDEB, calculated for the school over time. In addition, it sought to
evaluate the program without isolating the results obtained only in a
single variable, avoiding using the student’s learning in isolation, out of
context of the school unit. Finally, to ensure the measurement of valid
statistics, which included the probability of associated error, the differ-
ences in differences (DD) method was chosen, in order to minimize the
complications of uncontrolled variables in the verified impact, as ex-
plained in detail in the section that follow.
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Methodological Design

An impact analysis involves the need to establish experimental
designs or, in this case of PARFOR, quasi-experimental designs, which
search for to statistically control the differences between the results
obtained in the group that suffered the action (treatment group) and
the results presented by the group that did not suffer the action (con-
trol group). As explained by Schneider et al. (2007), in these drawings,
statistical techniques are used to make causal inferences about the ef-
fect caused by a given action, searching for removing the interference
from other factors that can compete with the calculated effect. Thereby,
the results achieved are always a probability that the effect has been
achieved, not the effect itself. In order to clarify the impact of the train-
ing of pedagogos promoted by PARFOR on the performance of public el-
ementary schools, it was decided to use the DD statistical method. This
technique allows some of the concerns with measuring the impact of
training programs to be overcome: it is the same schools, both in terms
of control and treatment, that are observed at different times. In addi-
tion, it allows to circumvent biases arising from different contextual
conditions, through the random choice of participating schools, as rec-
ommended by Yoon et al. (2007).

The reduction of contextual biases is possible because the DD is
based on the differences observed between the increase in the changes
that occurred in the treatment group (schools that received the action
of PARFOR/degree in Pedagogia) in relation to what occurred in the
control group (schools that do not receive any action from PARFOR).
Therefore, the trajectories of both groups are observed, projecting as
the trajectory of the control group what would be the trajectory of the
treatment group in the absence of the program, in order to adequately
address the biases promoted by other factors that may intervene in the
effect over time.

The first record in the use of DD is in the study by Card and
Krueger (1994). This methodology has been increasingly used in stud-
ies that seek to measure the impacts of public policies, notably those
carried out abroad (Hanushek; Wobmann, 2006; Heckman; Ichimura;
Todd, 1997; Dimick; Ryan, 2014; Solé-Ollé; Sorribas -Navarro, 2008), but
also in Brazil (Firpo; Pieri, 2012; Silva Janior; Pedrosa; Silva, 2013). DD is
particularly indicated for cases in which there is no random selection of
the components of the treatment group, there is heterogeneity between
its components in relation to unobservable characteristics and there is
information about the components of the control and treatment groups
both in the previous period and in the period after the program.

Mathematically, DD performs the analysis of a double difference:
first, between the results presented before and after the action, both for
the control group and for the treatment group; and then, the difference
between the two differences found to verify the net impact of the action
on the treatment group, according to the expressiony = o + fdD + BtT +
BdtDT, illustrated in Figure 4.
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Figure 4 - Mathematical Model Differences in Differences (DD)
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Definitions:

D defines the type of group. The value equal to 1 (treatment
group). The value equal to 0 (control group).

T defines the time to which the measure refers. T = 0 for the mo-
ment before the action; T = 1 for the moment after the action.
arepresents the “intercept” of the model, that is, the global aver-
age of the response in the control group before the application of
the policy.

B is the coefficient generated by the regression model for each of
the main points of the function, ascertained by calculating the
difference in difference, namely:

(a) For the difference between the beginning and the end of the
period in the control group: (a +8,) - (a) =,

(b) For the difference between the beginning and end of the pe-
riod in the treatment group: (o + B,+ B, +B,) — (@ + B =B+ By,

(c) For difference in difference: (8 ,+ B,) - (B,) = B,,

Source: Research.

Figure 4 describes that the first difference (a) refers to the control
group. It is obtained by comparing the change found at the end of the
period with that existing at the beginning of the evaluated period. Simi-
larly, the change in the treatment group (b) is determined. The differ-
ence in difference (c), then, refers to the impact obtained by the action
to be measured. This last difference refers to the impact that is sought,
since the effect found in the treatment group is discounted from that
effect identified in the control group.

For application of the DD method in the universe of PARFOR anal-
ysis, a database was created with information collected from various
sources, as specified in Chart 1.
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Chart 1 - Research Database

Information about ... Sources

SisUAB!
Teachers in formation served by PARFOR and the identifica- |p|ataforma Freire?

tion of their acting schools
2009 and 2015 School Cen-
sus

2009 and 2015 School Cen-

School characteristics (number of teachers per area, etc.) sus

Performance of these schools in the quality indicators of
basic education. 2009 and 2015 IDEB

Notes: 1: UAB’s computerized management system, 2016; 2: PARFOR On-site
computerized management system, 2016. Source: Research Data.

When assembling the research database, some treatments were
adopted to ensure data consistency, such as: a) exclude from the Plata-
forma Freire data on teachers in formation, whose enrollment situation
was empty (teachers enrolled, but not actually enrolled); b) discard all
data related to distance courses registered on the Plataforma Freire,
prioritizing the records coming from SisUAB for courses offered in this
modality; and c) separate the records at SisUAB among those specif-
ic to PARFOR from the other courses, excluding from the analysis the
records of bachelor’s students, sequential courses and technological
courses. In order to identify the continuing education courses belong-
ing to PARFOR, it was used as arule to consider only areas® of knowledge
directly linked to undergraduate degrees, in particular, and education
in general, registered in the systems.

Once the records of teachers/students in training benefiting from
PARFOR were identified, they were crossed with the data from the 2015
School Census and, subsequently, with the IDEB base (Elementary
School). As a result of the crossings, two tables were set up. The first,
containing 400,622 records of PARFOR students enrolled between 2009
and 2014, providing information about students, courses taken or in
progress, as well as about the schools that these PARFOR students were
serving as a teacher in 2015. The second, containing 26,918 school re-
cords listed in the 2015 School Census, for which the IDEB calculations
of schools in the early years of elementary school, referring to the base
years 2009 (before PARFOR) and 2015 (after PARFOR) were identified,
as well as the number of teachers trained in the area of Pedagogia, ac-
cording to data from the 2009 and 2015 School Census. In this second
file, other totals referring to PARFOR were added, such as the number of
graduates of PARFOR Education in each participating school, as well as
the number of enrolled in initial and continuing education who acted
as teachers. Based on this second file, schools were selected to form the
treatment group (if they had at least one teacher trained in Pedagogiaby
PARFOR by 2014) and the control group (if they did not have a record of
teachers enrolled in PARFOR classes, either initial or continuing train-
ing).
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The treatment group was formed by all 1388 schools active in
the 2015 school census that counted teachers trained in Pedagogia by
PARFOR. These schools had between 1 and 10 teachers in this situation.
The highest frequency found was that of a teacher qualified in PARFOR
Pedagogia per school (of the 1388 schools in the treatment group, 1120
had only 1 teacher who completed the course in focus).

Once the treatment group was defined, another 1388 schools were
randomly selected to compose the control group, as long as there were
no teachers benefited by PARFOR in any of its modalities. The distribu-
tion of the schools selected in the research sample by geographic region
is shown in Table 2.

Table 2 - Distribution of the Research Sample by Region

REGION CONTROL TREATMENT TOTAL
Midwest 129 32 161
North East 400 524 924
North East 92 130 222
Southeast 569 355 924
Southeast 198 347 545
Grand Total 1388 1388 2776

Source: Research Data.

Once the necessary data for the analysis was selected, the impact
of PARFOR on public schools was calculated using the SAS Enterprise
Guide (SAS) - statistical package of the Statistical Analysis System. For
this purpose, the proc genmod and data in the long format were used
(time - before/after in lines, duplicating the records under analysis).
The DD estimate for the impact under analysis is provided in the sec-
tion that follows.

Impact of PARFOR on Basic Education

The evaluation of the impact of the training offered by PARFOR
to teachers of public Educagdo Bdsica networks, through Pedagogia
courses in classroom and distance modalities, revealed that the Plan
managed to increase, even if in a relatively small way, the number of
educators working in the benefited schools. However, with regard to its
impact on the performance of these same schools in IDEB, it was not
possible to find any statistically valid relationship.

According to the data, the actions of PARFOR contributed posi-
tively to change the situation of lack of teachers with the minimum de-
gree required by law to act in early childhood education and in the early
years of elementary school. As can be seen in Table 3, the DD estimates
indicated that the schools that participated in PARFOR have more ed-
ucators around them than they would have if they did not participate
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in the Plan (estimate = 1.0893), with an approximate probability of only
0.1% (Pr> | z1) that this estimate is wrong.

Table 3 - Effect of PARFOR on the Number of Pedagogos- 2009 vs. 2015

TIME*GROUP Least Squares Means

TIME GROUP  [Estimate %:.e:g;iard zValue |Pr> |zl |Alpha |Lower |Upper
TT PEDAGO- |TREAT-

GO S0t AREAT 107579 (01709 [62.96 <0001 [0.05  |10.4230 |11.0928
CoTEDAGO- ICONTROL (103617 (01709 (60.64 |<.0001 (0.05 |10.0268 |10.6966

TT PEDAGO- |TREAT-
GOS 2009 MENT 3.9114 0.1709 22.89 |<.0001 [0.05 3.5765 |4.2463

TT PEDAGO-
GOS 2009 CONTROL |4.6045 0.1709 26.95 |<.0001 |[0.05 4.2696 |4.9394

Least Squares Means Estimate

Effect Label Estimate Standard Error z Value Pr> Izl

TIME*GROUP DIFF IN DIFF ‘1.0893 ‘0.3417 ‘3.19 ‘0.0014

Source: Research Data.

It is also important to note that the positive impact of PARFOR on
the number of pedagogos working in schools is significant even in the
context in which all public schools, participating or not in PARFOR, had
an increase in the average number of licensed teachers in Pedagogia
at their disposal. As can be seen in Figure 5, the schools in the control
group left, in 2009, an average level of almost five pedagogos hired per
school unit to slightly more than 10, in 2015. Among the schools ben-
efited by PARFOR, the number of pedagogosincreases from a level lower
than the average of four pedagogos per school unit, in 2009, to the aver-
age of almost 11, in 2015.

Figure 5 - Graphical Representation Effect of PARFOR on the Average
Number of Pedagogos Working in Public Schools - 2009 vs. 2015

120
108
,

80

60
46
40
39

0.0
2009 2015
e TREATAMENT e CONTROL

Source: Research Data.
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Thus, it is important to note that the evaluation carried out here
revealed that PARFOR not only acted more directly in schools that, on
average, had a greater shortage of educators, but also contributed to
the result presented by these schools, in relation to the profile of their
teaching staff, was very close to that presented by the schools in the
control group.

As Oliveira and Passador (2019) argue, the evidence presented by
the impact assessment of public policies allows to separate what works
from what does not, subsidizing future interventions on the same pol-
icy or program. In the case of the effect of PARFOR on the number of
educators working in public schools, the evidence seems to point to a
successful experience of the Plan, considering its objectives. However,
despite the lack of similar studies that make it possible to compare the
magnitude of the impact assessed, it is to be assumed that only 1 extra
teacher in the benefited schools is little. On the one hand, the data from
the School Census indicate that the lack of trained educators working in
Early Childhood Education and Early Years of Elementary® Education
has not yet been overcome. On the other hand, the improvement in the
teacher qualification profile promoted by PARFOR was not accompa-
nied by an increase in the quality of the benefited schools.

According to data in Table 4, there is no evidence that PARFOR
improves the quality of education. There was even a negative impact
of -0.05 points on the IDEB score of the participating schools, but with
a very high probability of error, greater than 40%. Therefore, without
validity.

Table 4 — Effect of PARFOR on IDEB 2009 vs. 2013

TIME*GROUP Least Squares Means

TIME |GROUP Es ti-Standardl, yjue |pr> izl [Alpha |[Lower |Upper
LD E BITREATMENT|5.1849 |0.02890 |179.40 |<.0001 [0.05 51282 |5.2415
1D EBICONTROL |5.4665 [0.02890 |189.15 |<.0001 |0.05 (5.4099 |5.5231
1D & B TREATMENT|4.3603 |0.02890 [150.87 |<.0001 [0.05 |4.3037 |4.4169
IDEB

2009 CONTROL |4.5951 {0.02890 |159.00 |<.0001 |0.05 4.5385 |4.6517

Least Squares Means Estimate

Effect Label Estimate [Standard Error |z Value |Pr > |zl

TIME*GROUP DIFF IN DIFF -0.04683 |0.05780 -0.81 |0.4178

Source: Research Data.

The data indicate that, apparently, PARFOR was not able to sig-
nificantly interfere in the performance trend of schools participating in
IDEB, an index that measures the quality of Educagdo Bdsica in Brazil.
However, it is necessary to consider that, in addition to teacher training,
other elements may contribute to the results achieved by schools in this
index.
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As pointed out by Ell et al. (2019), initial teacher education is re-
lated to student learning, but this relationship is affected by the inter-
vention of other elements that make up the educational system. For the
authors, student learning is the result of several overlapping complex
systems, which may occur due to the knowledge and practices of the
teachers, but also due to the educational policy that supports the teach-
ing-learning process, as well as the students’ own biosocial character-
istics.

In addition, the authors point out that, in the context of initial
training, there is a need for adequate structures - such as generating
knowledge through research, consultancy, etc. - to ensure that the ap-
propriate theoretical elements and updated technical instruments are
available to teachers and reverberate in student learning.

Itis also necessary to consider that the Pedagogia courses offered
by PARFOR are inserted in the context of deficiencies in the Brazilian
Pedagogia courses. As pointed out by Gatti (2010), there is a lack of train-
ing content directly related to teaching (how to teach), as well as those
associated with the subjects to be taught in Educagdo Bdsica (what and
why to teach). Mascarenhas and Franco (2017) suggest that the expect-
ed workload for the Pedagogia course is insufficient to train with qual-
ity profiles of different professionals at the same time. In addition, it
points to the need to restructure the curricular guidelines envisaged
for the course with regard to the organization of two training paths: one
focused on undergraduate courses, with a view to a dense training of
teachers in the initial grades and early childhood education; and an-
other, in the bachelor’s degree, for school administration, coordination
and management.

Apparently, considering the contributions of Souza (2017), PAR-
FOR did not offer theoretical and technical instrumental support in
order to guarantee a similar quality standard between the courses. In
addition, PARFOR did not provide support for the structuring condi-
tions of the educational system that have the potential to interfere with
the final result of the course, such as: support for the in-service teacher
training process, support for needy teachers in training, among others.

Thus, graphically, the difference in difference model for the im-
pact of the training of pedagogos by PARFOR in IDEB - of the benefited
elementary schools can be seen in Figure 6. It shows that the IDEB of
schools that had teachers licensed in Pedagogia by PARFOR is, on aver-
age, lower than those in the control group and that both grew between
2009 and 2015. However, the survey data does not allow us to specify
to what extent PARFOR contributed to the growth achieved. The only
evidence that the data shows is that PARFOR, in the case of Pedagogia
courses, acted more in schools with weaker IDEB, when compared to
control.
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Figure 6 — Graphical Representation - Effect of PARFOR on the
Average Calculated by IDEB - 2009 vs. 2015
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Source: Research Data.

Finally, it is worth noting that, from the point of view of the data
available in this research, it is necessary to consider that, as reported in
the methodological description of this analysis, most schools belonging
to the treatment group had, in 2015, only one educator trained between
2009 and 2014 by PARFOR. This data draws attention to the possibil-
ity that the impact of PARFOR on the quality of schools has also been
affected by the low frequency of trained and active teachers in each
school. The available data did not allow controlling the influence of
the dispersion of beneficiaries on the impact of PARFOR on IDEB (more
than 80% of the schools in the treatment group had only one teacher
participating in PARFOR and this imbalance affected the estimates).
However, it is possible to assume that such a small number of teach-
ers trained by the Plan in the framework of the participating schools,
despite the interventions pointed out by Ell et al. (2019), was, in itself,
insufficient to modify, in fact and according to the Plan, the quality of
education measured by IDEB.

Final Considerations

The idea that the professional development of teachers is an es-
sential mechanism to improve teaching and student performance is
widely shared in the literature. However, there is no consensus on the
best way to promote this development, nor on the best way to measure
training experiences, when searching for evidence on which one’s work
or not.

Inserted in this theoretical context, the present analysis sought
to assess the existence of causality between the actions of PARFOR, the
improvement of the profile of the teaching staff and the quality of pub-
lic elementary schools. In addition, this study sought to contribute to
the formulation of methodological research designs, using the DD sta-
tistical technique as a viable alternative to meet the recommendations
of validity and reliability of the analyzes discussed in the literature of
the area.
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The results obtained revealed that the actions promoted by PAR-
FOR guarantee, at least one more pedagogos working in public schools
in the early years of elementary school, benefiting, contributing to the
improvement of the qualification profile of teachers in action. However,
when observing the impact of the Plan on the quality of these schools,
the results presented by the DD were not conclusive, despite the expec-
tation that public policies aimed at teacher training have a positive im-
pact on student learning (Delors, 1997; OECD, 2011, 2013, 2018).

Therefore, itis important to highlight two information underlying
these results. The first of them has to do with the fashion of the distribu-
tion of teachers trained by PARFOR among the benefited schools. The
frequency that is most repeated in the treatment group is that of one
teacher per school, allowing us to assume, as a hypothesis, that the re-
duced frequency of graduates per school has influenced the absence of
a significant impact of PARFOR on the quality of schools. The data did
not allow for the contrast between the group of schools that benefited
with only one teacher, in relation to those that benefited with more than
one teacher with a degree in PARFOR Pedagogia. Thus, it is recommend-
ed that the referred hypothesis can be tested in future research, previ-
ously designed to control the results of the training model according to
the number of graduates. The data available in this study did not allow
to carry out the suggested analysis.

The second information that the results bring and that deserves
to be highlighted, refers to the numbers presented previously in Figure
3. According to these data, about 50% of PARFOR students trained be-
tween 2009 and 2014, supposedly teachers of basic education, do not
appeared in the 2015 School Census. In addition to a worrying indica-
tor for the effectiveness of a public policy that aims to train teachers in
service, but whose students mostly do not figure in educational statis-
tics as teachers, this information is critical for assessing the impact of
PARFOR. According to the data collected, most of the teachers trained
by PARFOR are outside the Educagdo Bdsica system, negatively affect-
ing not only the results of the Plan in meeting the demand for training,
but also the expectation of impact of teachers trained in the IDEB of
schools, as already noted in the previous paragraph.

It is also worth noting, in the interpretation of these data, the
perspective brought by Ell et al. (2019), that initial teacher training is
related to student learning, but this relationship is affected by the in-
tervening of other elements that make up the educational system. For
the authors, student learning is the result of several overlapping com-
plex systems, which may occur due to the knowledge and practices of
the teachers, but also due to the educational policy that supports the
teaching-learning process, as well as the biosocial characteristics of the
students. students themselves. In addition, they emphasize that, in the
context of initial training, there is a need for adequate structures - such
as generating knowledge through research, consultancy;, etc. - to ensure
that the appropriate theoretical elements and updated technical instru-
ments contribute to students’ learning.
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It should also be noted that the issue of formative models needs
to be better resolved in the development of PARFOR. Throughout the
study, it was not possible to identify the specific characteristics of the
Pedagogia courses offered by PARFOR that identified them in clusters.
The diversity of training models, in the terms described by Souza (2017),
combined with the absence of information that would allow the courses
to be classified according to their characteristics, made the intention of
observing differences between PARFOR’s training models the impact of
the Program on the quality of schools.

Thus, considering the data and information analyzed in this im-
pact assessment, it can be considered, despite PARFOR’s contribution
to improving the qualification profile of teachers working in public
schools, that there is a need for adjustments in the implementation of
the Plan. The objective of meeting the demand for training of teachers
in public education networks, expressed in the Ordinance of creation
of PARFOR and represented in this work by the proxyindicator number
of qualified teachers, has been fulfilled. However, the improvement of
the professional qualification profile of teachers was not accompanied
in the terms found in this research, the improvement in the quality of
education measured by IDEB.

Translated by Sabrina Mendonca Ferreira
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Notes

1 Translation note: In Brazil, in comparison with the American model, Educacao
Basica refers to: Educacao Infantil (Kindergarten), to anos iniciais do Ensino
Fundamental (Elementary School), to anos finais do Ensino Fundamental
(Middle School) and Ensino Médio (High School). Therefore, we translate En-
sino Fundamental as Elementary and Middle Schools and we do not translate
Educacao Basica, keeping the use of the term in Portuguese.

2 Translation note: We do not translate Pedagogia as Pedagogy, keeping the
term in Portuguese, considering that, in Brazil, the Pedagogia course allows
the exercise of teaching in Educacdo Infantil and anos iniciais do Ensino
Fundamental - in American system, the Bachelors or Master’s Degree in Early
Childhood and Elementary Education is a training requirement for acting in
Kindergarten and Elementary School. Following the same reasoning, we do
not translate pedagogos as educators with diplomain teaching, also keeping the
term in Portuguese.

3 Official qualityindicator of Brazilian education by the National Education Plan
(PNE), Law No. 13,005, of June 24, 2014 (Brazil, 2014).

4 Translation note: We prefer not to translate terms like PARFOR and IDEB and
others that refer to Brazilian public policies. As the text explains what they
are, we therefore chose to allow the reader to understand their meaningin the
Brazilian context, and not by inference from English words that do not have
the same meaning. Therefore, we do not translate, but we emphasize in ital-
ics: Plano Nacional de Formagao de Professores da Educagdo Bdsica (PARFOR),
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Indice de Desenvolvimento da Educagdo Bdsica (IDEB) e Politica Nacional de
Formacdo de Profissionais do Magistério da Educagdo Bdsica.

5 Decree No. 6,755, of January 29, 2009 (Brazil, 2009a).
6 Normative Ordinance No. 9, of June 30, 2009 (Brazil, 2009b).

7 The proposal of the teaching base emerged from the movement of educa-
tors organized in the National Association for the Education Professionals
Formation (Anfope), from the conception of teaching as a central element in
the education of the pedagogue, with a view to overcoming the dichotomy
between undergraduate and bachelor’s degrees, then identified. This proposal
was incorporated into the Curricular Guidelines for the Pedagogy course by
Resolution CNE / CP No. 1, of May 15, 2006 (Brazil, 2006).

8 Arts, Performing Arts, Arts and Media, Plastic Arts, Visual Arts, Biology, Edu-
cational Science, Sciences, Biological Sciences, Religious Sciences, Physical
Sciences, Natural Sciences, Social Sciences, Education [...], Religious Studies,
Studies Social, Philosophy, Physics, Teacher Education [...], Geography, Educa-
tion Management, History, History of Culture, Informatics, Educational Infor-
matics, Language [...], Sign Language, Linguistics [...], Literature, Mathematics
[...], Music, Pedagogy, Psychology, Psychopedagogy, Chemistry, Public Health,
Sociology, Theater, Education Technology and Theology.

9 In 2015, just over 1,197,000 teachers working at these school levels were ac-
counted for, of which only about 48% had degrees in Pedagogia (INEP, 2015).
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