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ABSTRACT

School quality assessment has been the object of research by economists, educators, policy
makers and various stakeholders worldwide. In Brazil the National Assessment System for Higher
Education (Sinaes — Sistema Nacional de Avaliacdo do Ensino Superior) is a sound initiative that
seeks to assess the country’s undergraduate programs, their faculty members, and the students’
academic achievement, as well as to provide quality indicators that account for the differences
between them. One of such indicators is the Indicator of Difference between Observed and
Expected Achievements (IDD — Indicador de Diferenca entre os Desempenhos Observado e
Esperado), which measures the contribution of an undergraduate program to its students’
achievements upon their undergraduate studies. The first IDD was released in 2006; since then,
lawmakers have changed its estimation methodology, seeking to improve it as an accurate
measure of value added. This doctoral dissertation aims to discuss such different methodologies
and their impacts on the ranking of undergraduate programs in Accounting in Brazil, as provided
through an indicator named Preliminary Program Quality Level (CPC — Conceito Preliminar de
Curso). A quantitative design was used both to test four value-added models that included the
historical records of the IDD and to identify the impact of changes in estimation methodology
implemented since 2006 on the quality indicators of the undergraduate programs under scrutiny.
The analysis was based on data from Brazilian Accounting students who took the 2015 National
Exam of Student Achievement (Enade), completed a student questionnaire and had a valid score
in the National Exam of High School Education (Enem) for admission to an undergraduate
program. The sample consisted of 30,668 students from 911 undergraduate programs, which
represents 46.98% of the total population. The results show that the current model is more
accurate than the previous ones for estimating value added. However, both the literature and the
findings indicate that the model could be improved by introducing explanatory variables for
academic achievement that cannot be controlled by higher education institutions. Even though the
current model is statistically more robust than the previous ones, it is still inappropriate because it
misrepresents all institutions and all students as equals. A new IDD estimation methodology,
Model IDD-VDCEF, is proposed to estimate value added while still including significant variables
of academic achievement that cannot be controlled by organization leaders. The findings point to
1) gender, marital status, and reading and study habits as control variables at the student level, and
2) type of higher education institution, learning modality, and regional location as control
variables at the institution level. Such variables reduced the IDD estimate bias associated with
student selection for admission to a given undergraduate program. This study suggests that the
IDD is relevant to identify differences across undergraduate programs and it should bear more
weight within the Sinaes. It also suggests that the CPC quality index should be abolished, as it is
not able to portray the actual quality of the undergraduate programs. While the IDD points to
significant differences across the undergraduate programs regardless of the methodology used, the
rationale underlying the CPC estimation reduces such differences and renders distinct programs as
similar in quality. Not only does this study contribute to the methodological discussion about how
to estimate value added in higher education, but it also adds to the debates about how to assess the
effectiveness of higher education institutions in order to support policy making. The students’
learning context must be considered when comparing performance across institutions through
standardized exams such as the Enade — even though the undergraduate program bears great
responsibility for their academic achievement, such factors as motivation, commitment, and
professional aspirations, which are not subject to control by higher education institutions, can
impact the academic outcomes.

Keywords: value-added, school effectiveness, quality, higher education.
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1 INTRODUCTION

1.1 Context

Addressing quality in higher education is not a trivial task, as this concept takes
on different meanings in different contexts (Lagrose et al., 2004). On the one hand, the notion
of ‘quality’ is relative from two perspectives — from that of the speaker and from that of the
context in which it is stated (Krause, 2012) — i.e., the term ‘quality’ can have different
meanings to different people, depending on the context of its use. On the other hand, the
nation of quality may be absolute or require predefined standards (Harvey & Green, 1993).

Students may find quality important, but they usually seem to take it for granted.
Employers are also concerned with quality when it comes to recruiting faculty to teach and
research. Policy makers, too, deem quality as relevant, particularly when circumstances
change, participation levels increase, access to higher education increases, audits or
assessments take place, and/or human and physical resources are too limited. In turn, private
enterprises are concerned with quality when competition between higher education
institutions (HEIs) intensifies, leading to disputes for market share and search for excellence-
driven differentiation across organizations (Harvey & Green, 1993).

In Brazil the National Assessment System for Higher Education (Sinaes — Sistema
Nacional de Avaliacdo do Ensino Superior) was created through Act No. 10861, as of 2004, to
assess the quality of higher education institutions, their undergraduate programs, and their
students’ academic achievement. It targets various dimensions of education, including
teaching, research, extension and outreach, social responsibility, program coordination,
faculty, and facilities. A number of instruments are used to assign rates to each of these
dimensions and provide a quality indicator-based overview of the undergraduate programs
and higher education institutions in the country (Brasil, 2004).

One of the Sinaes quality indicators is the Indicator of Difference between
Observed and Expected Achievements (IDD — Indicador de Diferenga entre os Desempenhos
Observado e Esperado). This is “a quality indicator that measures the value that an
undergraduate program adds to the development of its seniors by probing their achievements

on the Enade' as compared to their developmental characteristics at the beginning of their

' Exame Nacional de Desempenho dos Estudantes (National Exam of Student Achievement), an exam for

measuring the achievement of higher education students in specific study tracks.



16

study track” (Brasil, 2017b, p. 1). In other words, this indicator, the object of study in this
doctoral dissertation, is aimed at quantifying how much each higher education institution adds
to a student’s achievement throughout his/her undergraduate studies.

Such notion of quality assumes that education is a process of continuous
transformation of the students, one which empowers them and adds value to them (Harvey &
Green, 1993). This is consistent with Austin (1980), according to whom quality in education
should be considered as a continuous process that also includes assessing how much an
institution contributes to its students’ intellectual, cultural and social development.

The notion of value added stems from economic theory, which posits that the
value of a good increase at each stage of the production process because of an activity,
resource, or process that leads to the output (Koedel et al., 2015). In higher education, value
added can be defined as the difference between the college seniors’ achievement and that of
the freshmen, which gives an estimate of how much a student has learnt in a given period
(Liu, 2010). Approaches that attempt to identify value-added dimensions provide clearer
insights into what has been transformed, but their downside is that they require a
representative measure of the outputs (Harvey & Green, 1993).

The goal of a value-added model (VAM) is to estimate a production function that
accounts for student achievement, building on the assumption that cognitive development is
the output of a cumulative process influenced by a history of inputs provided by families and
schools (Todd & Wolpin, 2003). Such a model, which originally emerged in basic education
to explain the role played by the teacher, allows for a statistical analysis of determinants of
achievement in marginal terms. To this end, such a model needs to track the students’
individual progresses and relate them to the teacher (or school) responsible for their

achievements.

1.2 Research Problem and Objectives

The literature is controversial regarding the value-added methodology of choice
and the role that a VAM can play in assessing both teacher and educational institutions.
However, a series of widely accepted research findings has shown that the VAM is the most

suited model for measuring the school effects on student achievement (Koedel et al., 2015).

> The author’s translation for: “um indicador de qualidade que mede o valor agregado pelo curso ao

desenvolvimento dos estudantes concluintes, considerando seus desempenhos no Enade e suas
caracteristicas de desenvolvimento ao ingressar no curso de graduacdo avaliado”.



17

A large criticism toward the methodological basis of a VAM is the lack of
consensus about the control variables to include in the model (Center for Education Policy
Research, 2011). Neglecting the students’ individual characteristics (e.g., engagement in
extracurricular training), for one, affects the measurement of their academic achievement, and
consequently the value added will not reflect the actual quality of a given school.

In both higher education and basic education, the conflicting debates over the
VAM lie in its methodology. Kim and Lalancette (2013) divide the studies in the area into
three groups: 1) those focused on the large-scale tests’ ability to measure what is really
important or valuable (e.g., Camargo et al., 2016), 2) those centered around how to measure
value added, assuming that measurement errors may bias the findings (e.g., Liu, 2011;
Melguizo et al., 2017), and 3) those devoted to the test result, i.e., whether it is a continuous
or a categorical score, whether it defines a top achievement, whether its score is reliable and
effective (e.g., Horn et al., 2017). The present study falls under group 2, as it will soon be
clear.

In Brazil the National Exam of Student Achievement (Enade — Exame Nacional
de Desempenho dos Estudantes) is used to assess the achievement of those graduating from
undergraduate programs. Applied by the National Institute of Educational Research Anisio
Teixeira (Inep — Instituto Nacional de Pesquisas Educacionais Anisio Teixeira) since 2004, it
is a standardized knowledge exam that assesses 1) the students’ development against the
expected syllabus defined by the national curriculum guidelines for the undergraduate studies
in a given domain, 2) their development of competences and skills necessary for solid
professional practice, and 3) their awareness of the current state of affairs in Brazil and
worldwide (Brasil, 2018a).

The present study assumes that Enade is a solid, representative exam of the
academic achievement provided by undergraduate programs in Brazil. This is the reason why
this study does not fit into group 1 mentioned above. Also, this dissertation does not conform
to group 3, as it is not aimed at discussing implications or differences between measures
related to the Enade result, their validity, or their reliability.

Inep has published Technical Bulletins (NT — Nota Técnica) on how it estimates
quality indicators for higher education every year since 2004, when the Sinaes was created.
As for the object of study in this dissertation — the indicator IDD, which measures value
added — four different methodologies have been applied at some moment from 2004 through
2019 to estimate the contribution of undergraduate programs to student achievement. To the

best of the author’s knowledge, no studies have delved into their differences and the
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implications thereof for understanding quality indicators for undergraduate programs in
Brazil.

The literature suggests that different methods of estimating academic gain
produce different findings (Kim & Lalancette, 2013; Liu, 2011; Melguizo et al., 2017; Pike,
1992; Steedle, 2012). Like any other assessment model, the VAM cannot be a standalone
parameter to underlie or bear out public policies, and its modeling require caution in fitting
school and family characteristics, so as not to reinforce the disadvantages of HEIs which have
a relatively low percentage of students from lower socioeconomic background. Yet, it is still
possible to use the VAM findings to compare the units under scrutiny by looking into the
institutions’ achievements against the mean, which includes all other institutions (Liu, 2011;
National Research Council, 2010).

This study is relevant not only because of its theoretical contribution to using the
VAM to measure the quality of undergraduate programs in Brazil, but most importantly
because it scrutinizes the advantages or disadvantages that an institution may have depending
on the model used for assessment. The inconsistent definition of the IDD estimation
methodology since 2006 has had a significant impact on the ranking results of the institutions,
with implications for their brands (meaning prestige), allocation of financial resources, and
access to public funding.

Accounting has been one of the five largest fields of undergraduate studies in
Brazil since 2009. It currently ranks third in number of undergraduate programs in the country
and fourth in number of enrollments, only falling below Law, Pedagogy, and Administration
(Inep, 2019). Yet, the numbers are disturbing in other fronts. Only 30% (11,210 out of the
37,051) applicants passed the 2019-2 proficiency exam applied by the Federal Board of
Accountants (CFC — Conselho Federal de Contabilidade). Meanwhile, 1,101 undergraduate
programs in Accounting had students taking the 2019 Enade and obtained the following
quality levels: 50 rated 1 (worst level); 348, 2; 478, 3 (satisfactory level); 166, 4; and 42, 5
(best level) (Inep, 2019), i.e., 36% of them did not reach a satisfactory quality level according
to the criteria set forth by Inep.

This dissertation aims to show the impact of changing the IDD estimation
methodology on the quality levels of undergraduate programs in Accounting in Brazil. The
specific objectives include:

1) compare the Sinaes value-added models that have been developed since the

system’s creation;
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2) rank the Brazilian undergraduate programs in Accounting based on the
different value-added models available;

3) identify the determinants of achievement for Accounting students in all
editions of the Sinaes assessment (2006, 2009, 2012, and 2015);

4) assess the potential of a new VAM that includes the determinants of
achievement in undergraduate programs in Accounting;

5) discuss what quality for undergraduate programs in Accounting is.

1.3 Relevance of the Topic and Justification

Data provided by the Higher Education Census (Inep, 2018) lay bare the
complexity and importance of this level of education in Brazil, given the significant number
of enrollments, undergraduate programs and institutions from North to South. The numbers
for undergraduate studies have increased significantly over the last ten years in the country:
overall it has increased 51% for new students, 56.4% for enrollments, and 52% for graduates
(Inep, 2018).

The Ministry of Education (MEC — Ministério da Educagdo) estimates that the
direct public investment in an undergraduate student in Brazil amounts to 109,081.66 BRL?
(US 21,813.35) on average over the theoretical duration of his/her undergraduate studies (four
years) (Inep, 2015), not to mention family expenses, prior expenditures on basic education,
and the opportunity cost of staying out of the labor market. Nearly 1.2 million students (which
accounts for 5% of the traditional college age population) graduated from an undergraduate
program in Brazil in 2017 (Inep, 2018), from which it follows that direct public investment in
higher education currently represents approximately 1% of the Brazilian GDP.* Indeed,
understanding the effectiveness of such investment seems to be important for several
stakeholders.

Undergraduate programs in the fields of Business, Law and Social Sciences are
the most demanded programs in Brazil, representing 30.9% of all enrollments in higher
education. Undergraduate programs in Accounting make up 13.8% of this group, with

359,840 enrollments in 1,489 higher education institutions throughout the country in 2018

’  This number correspond to a 2015 estimate (i.e., 92,861 BRL) adjusted for inflation based on the Extended

Consumer Price Index (IPCA) as of September 2019, with an update factor of 1.1747.

*  Brazil’s gross domestic product (GDP) was 6.8 trillion BRL in 2018 (IBGE, 2019). Total government
spending on basic education (kindergarten, primary education, and secondary education) was 4.2% of the
GDP, and total spending on higher education was 1.4% of the GDP (OECD, 2019).
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(INEP, 2019a). Following the national distribution of undergraduate programs, most of them
are located in the South and Southeast, i.e., in the most developed regions in the country.

Given such significant growth of higher education in Brazil, the assessment of
education quality is relevant not only for national authorities, who need to follow up on the
outcomes of their policies, but also for other stakeholders, including the civil society
concerned with its own academic education. In this context, the Sinaes was created in 2004 to
“ensure a national process for assessing higher education institutions, undergraduate
programs, and student achievement” (Brasil, 2004).

The Sinaes operates with three assessment dimensions: institutional assessment,
which may be performed by internal or external audit depending on the specificities of the
HEI; undergraduate program assessment; and student assessment. Each dimension holds its
own quality indicators: the General Index of Programs (IGC — Indice Geral de Cursos) for
institutional assessment, the Preliminary Program Quality Level for undergraduate program
assessment, and the Enade score and the IDD for student assessment.

Such quality measures are important because they support decisions in
educational funding, which plays an important role in improving the quality of educational
institutions. The current federal government’s model assumes that rates equal to or higher
than 3, on a scale from 1 to 5, are indicative of quality while rates below 3 denote poor quality
and prompt an on-site audit by a panel of experts from the National Commission for
Assessment of Higher Education (CONAES) to examine the undergraduate program and set
forth improvement measures before revoking its authorization if it fails to comply with the
minimum requirements.

The IDD is the indicator that has undergone major changes in its estimation
methodology over the years. This has consequently affected the CPC, a measure composed of

other quality indicators, including the IDD itself.

1.4 Contributions and Delimitations

Value-added measures are useful predictors of quality for educational institutions
and can be improved by incorporating further measures of institution-specific characteristics,
thereby contributing to more accurate predictions of their impact on test results (Chetty et al.,
2014). The VAMs have two major advantages over other (e.g., Status model, Cohort-to-

cohort change model, Growth model) models: 1) they provide a fairer estimate of each

5 . . . ~ . e~ ~
The author’s translation for: “assegurar processo nacional de avaliagdo das instituicoes de educagdo

superior, dos cursos de graduagdo e do desempenho académico de seus estudantes”.
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institution’s contribution to its students’ progress, as they follow up on students over time and
include their achievements before admission; and 2) they provide a more accurate estimate of
this contribution, as they incorporate contextual characteristics of both students and
institutions (Kim & Lalancette, 2013). Isolating the school effect on student achievement is
known to require at least two achievement test results (in different years), as well as student-
and school-related variables (e.g., income, origin, and school excellence) when these change
significantly across the different schools (Kim & Lalancette, 2013; Liu, 2011a; Melguizo &
Wainer, 2015).

This dissertation aims to add to the debate about the quality of undergraduate
programs in Accounting in Brazil by probing into how different VAMs measure the
contribution of undergraduate programs to student achievement and identifying their practical
implications for policy making. It also aims to contribute to the literature by spelling out the
impacts of educational policies on the methodological decisions made by researchers. Its
underlying thesis is that by neglecting both the student’s personal characteristics and the
institutional and learning characteristics that are significant for academic achievement, the
IDD proves to be an inaccurate measure of quality and, therefore, should not be used to rate
and rank programs.

As mentioned above, Inep has already used four different models to estimate the
value added by undergraduate programs in Brazil. The first method was employed from 2006
to 2010 and considered the Enade scores of freshmen and seniors, ratios of students whose
parents had higher education, and institutional characteristics. The second method was used in
2011 and 2012, while the third model was applied in 2013; both relied on the Enade scores of
seniors and the Enem scores of freshmen in a given year, in addition to institutional
characteristics and ratios of students whose parents had higher education. The fourth model,
in place since 2014, estimates the value added by an undergraduate program based on the
scores its students had attained for admission (the Enem score) and the Enade scores these
same students obtained by the end of their undergraduate studies.

The study is limited to undergraduate programs in Accounting in Brazil and based
on public databases made available by Inep, namely: Enade microdata, CPC microdata, and
IDD microdata. All databases are from year 2015 and correspond to the latest data available
before the writing of this dissertation. A total of 30,668 students from 911 undergraduate
programs in Accounting were included in the sample, i.e., 46.98% of the total population of

accounting students.
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1.5 Dissertation Qutline

This dissertation is composed of seven chapters, including this Introduction.
Chapter 2 reviews the theoretical framework that underpins this research. It addresses the
characteristics of higher education in Brazil, as well as the Sinaes and its quality indicators.
Emphasis is placed on the historical evolution of the IDD, including its concepts and purposes
according to the Technical Bulletins released by Inep. It also discusses the education
production function and value-added models, with a focus on research in higher education and
criticisms of the model.

Chapter 3 describes the methodological procedures used in the present study,
including its research design, sampling, data collection, and data analysis. Chapter 4 reports
the data and critically analyzes the results of comparing the IDD models used by Inep.
Chapter 5 introduces a new value-added model for estimating the IDD in Brazil and discusses
its advantages and disadvantages compared to the current model.

As already mentioned the concept of quality in education is controversial and may
involve different perspectives. A discussion about the different visions of quality in higher
education seems to be timely as the author of this dissertation herself carried out part of her
doctoral studies in the United States (US) and experienced a different learning model and a
different quality assessment system from those used in Brazil. As such, chapter 6 is based on
the assumption that further dimensions can be added to gain a deeper understanding of
educational quality from a value-added perspective.

Chapter 7 concludes this dissertation with final remarks about its key findings and

limitations. It also includes suggestions for further research.
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2 THEORETICAL FRAMEWORK

2.1 Higher Education in Brazil

Studying higher education in Brazil requires a historical perspective and a deep
understanding of its structure and its current conditions of supply and demand. In addition, it
requires a discussion of its system for assessment of higher education and how the quality of
higher education is comprehended within the national education system. This section
addresses such topics, with emphasis on specific aspects of undergraduate programs in
Accounting.

Education is a social right provided for in Article 6 of the Federal Constitution.
The Federation, Federated States, the Federal District and Municipalities are responsible for
legislating on guidelines and frameworks for education (Art. 22) and providing the means for
the Brazilian population to have access to education (Art. 23). Chapter III in the Constitution
is devoted to the education system and clearly states in its Art. 208 that the government shall
provide basic education to all, while higher levels of education should be attained according
to the capacity of each individual (Brasil, 1988). In other words, the state is tasked with
providing education to all citizens until they complete high school, while higher education is
aimed at a specific part of the population.

Education in Brazil, which is also provided by private enterprises, is the duty of
both families and the government. It is aimed at “the individual’s full development,
preparation for exercising citizenship, and training for work™ (Brasil, 1988, Art 105). A
minimum allocation of resources is constitutionally assured for the maintenance and
development of education in Brazil (Art. 212 and 213), with the Federation and other
government units allocating 18% and 25%, respectively, of their tax revenues to the education
system.

Higher education institutions in Brazil are supposed to follow the principle of
inseparability between teaching, research, extension and outreach; they also enjoy teaching,
scientific, administrative, financial and managerial autonomy (Brasil, 1988, Art. 207; Brasil,
1996, Art. 52). However, they must comply with general norms of national education defined

by the Ministry of Education and submit to authorization protocols and quality assessments

6 . . r . . .
The author’s translation for: “o pleno desenvolvimento da pessoa, seu preparo para o exercicio da cidadania

e sua qualificagdo para o trabalho”.
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by the state (Brasil, 1988, Art. 209), which has been the responsibility of the CONAES
(Brasil, 2004).

Act No. 9,394, as of 1996, defines the guidelines and frameworks for national
education. It sets forth in its Art. 43 the purpose of higher education in Brazil:

I - spur cultural creation and development of scientific spirit and reflective thinking;
IT - train students in different areas of knowledge to engage in professional fields
and in the development of the Brazilian society, as well as collaborate to their
continuous education;

IIT - encourage scientific research and investigation, aiming at the development of
science and technology and the creation and propagation of culture, thereby
developing a deeper understanding of both the mankind and the environment;

IV - promote the dissemination of cultural, scientific and technical knowledge that
form the human heritage and pass on knowledge through teaching, publications, or
other forms of communication;

V - arouse the permanent desire for cultural and professional improvement and
provide the means for its materialization while continuously integrating the acquired
knowledge into an intellectual structure that systematizes the knowledge of each
generation;

VI - stimulate awareness of the problems in the present world, in particular the
national and regional ones, provide specialized services to the community, and
establish a reciprocal relationship with it;

VII - promote extension and outreach for engagement of the general population,
aiming at disseminating the achievements and benefits derived from the culture and
the scientific and technological research produced in the institution.

VIII - act in favor of improved basic education for all by training professionals,
carrying out pedagogical research, and developing extension and outreach activities
that bridge both levels of education. (Brasil, 2004, Art. 43)

Considering the Brazilian GDP, higher education has earned approximately 1% of
the total public investment. Most of this 1% investment (70%) is allocated for personnel
expenses, including payroll taxes (Inep, 2016). Total social spending on both education and
culture grew by 158% from 2002 through 2015, driven mostly by investments in higher
education. Increased spending at this level of education has been more significant from 2012
onwards, due both to programs ‘Science Without Borders’ and ‘Restructuring and Expansion
of Federal Universities’ (REUNI — Reestruturagdo e Expansdo das Universidades Federais)
and to investments in distance learning. In addition, the government has also provided
incentives to expand the private sector through programs ‘Financing Higher Education’ (Fies)
and ‘University for All’ (Prouni) (BRASIL, 2016).

The main objective of the MEC policy is to provide democratic access to higher
education in Brazil, as universities are considered to play a strategic role in the country’s
economic and social development. Such a policy is expected to produce a positive impact on

reducing social and regional inequalities, as well as contribute to “scientific and technological
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development, social inclusion, and generation of work and income”’ (MEC, 2016). However,
data from the Higher Education Census (2019) show that increased access to higher education
has not been followed by significant changes in social, economic and school admission
inequalities. While schooling rates continue to rise among women, the wealthy, white people,
and residents in the South and Southeast, the rate of 18-24-year-old Brazilians pursuing
further studies is still low, with only 17.6% of this population attending higher education
(Inep, 2019).

Higher education is provided by five types of institutions in Brazil, most of which
are private organizations (88.2% of total institutions in 2018): universities (7.8% of total
institutions in 2018), university centers (9.1%), colleges (81.5%), higher education institutes,
and technology education centers (1.6%) (Brasil, 2019). A student can choose from four types
of learning programs: ‘sequential’ programs (which offer short-term technological training),
undergraduate programs (which provide bachelor’s degrees and teacher education), graduate
programs (divided into lato sensu, which include diplomas and MBAs; and stricto sensu,
which award master’s and doctoral degrees), and extension courses (which meet requirements
established by each institution).

This dissertation exclusively addresses undergraduate programs that award a
bachelor’s degree in Accounting. Most of such programs are private (88.85% in 2018) and
located in the South or Southeast (80.2% in 2018). Over the last seven years, only 36% of the
Accounting graduates have obtained the minimum score to pass the proficiency exam
required to practice the profession in Brazil (CFC, 2018).

Educational data also point to overall mean Enade scores lower than 45% of total
points in all years it has been applicated (Inep, 2018) and significant numbers of dropouts
amongst accounting students. According to the Higher Education Census (Inep, 2019a), a
total of 359,840 Accounting students represented as much as 4.3% of all undergraduate
students in Brazil in 2018 — 53,271 of whom graduated, whilst 60,628 suspended registration,
108,494 had their registration cancelled, and 3,753 opted for transfer to a different program
(Inep, 2019a). This scenario calls upon studies that seek to contribute to a better achievement
amongst higher education students, especially accounting undergraduates.

Researchers have searched both for a better understanding of underachievement of
students in Brazil and for explanations for some outperforming others. Such studies have

provided different accounts of the situation (see Cornacchione et al., 2010; Fernandes &

7 . . . , ;. . ~ .
The author’s translation for: “o desenvolvimento cientifico e tecnologico, para a inclusdo social e para a

geragdo de trabalho e renda”.
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Miranda, 2018; Ferreira, 2015; Miranda, 2011; Miranda et al., 2013; Miranda et al., 2015;
Rodrigues et al., 2016, Rodrigues et al., 2017; Santos et al., 2009; Santos, 2012; Souza, 2008).
More specifically, accounting undergraduates may underperform for several reasons,
including:

1) individual behavior characteristics (e.g., lack of motivation, anxiety, stress)

(Miranda et al., 2014);

2) personal academic characteristics (e.g., absenteeism, poor study habits, poor
prior knowledge) (Cornacchione Jr. et al., 2010; Fernandes & Miranda, 2018;
Miranda et al., 2017);

3) HEI infrastructure (e.g., lack of technological resources, poor classroom
infrastructure) (Ferreira, 2015; Fernandes et al., 2018);

4) Pedagogical teaching structure (e.g., large number of students in the
classrooms, weak educational plan) (Ferreira, 2015);

5) Faculty characteristics (e.g., low qualifications in the academic, professional
and/or pedagogical domains) (Miranda, 2011; Vogt et al., 2016).

All such studies seek to identify the optimal quantity and/or quality of inputs that
enable students to perform better (Abdullah, 2011; Fernandes et al., 2018; Harrington et al.,
2006; Miranda et al., 2015; Nonis & Hudson, 2010). They suggest three main educational
inputs: student’s individual characteristics, school characteristics, and faculty characteristics.

Similarly, the Sinaes aims to assess higher education quality in Brazil based on
three dimensions of analysis: institutions, undergraduate programs, and student achievement.

The next section explains the assessment and its quality indicators.

2.1.1 The National Assessment System for Higher Education (Sinaes)

Because of the significant growth of enrollments and undergraduate programs in
Brazil over the last decade, social pressure has increasingly demanded accountability, the
disclosure of assessment findings and the measurement of the quality resulting from public
investments in education. Educational assessments have been prominent in the country since
the 1990s but the current system, Sinaes, was only established in 2004 to assess student
achievement, quality of undergraduate programs, and quality of higher education institutions.

The assessment has been based on several educational aspects encompassed by
the three dimensions of analysis, including teaching, research, extension and outreach, social

responsibility, student achievement, institutional management, faculty, and facilities. A
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number of instruments are used to assign rates to each of these dimensions and provide an
overview of the quality of the higher education programs and institutions in the country
(Brasil, 2004).

The institutional assessment comprises ten sub dimensions, namely: 1) mission
and Institutional Development Plan (PDI — Plano de Desenvolvimento Institutional); 2)
policies for teaching, research, graduate studies, extension and outreach; 3) social
responsibility; 4) communication with society; 5) personnel policies, faculty and staff careers;
6) management organization; 7) physical infrastructure; 8) assessment planning; 9) student
service policies; 10) financial sustainability (Inep, 2018). It is based on two types of
assessment: 1) self-assessment, which is coordinated by an HEI-run Assessment Committee
(CPA — Comissao Propria de Avaliacao) and must comply with the CONAES standards; and
2) external assessment, which is carried out by an Inep-appointed commission.

The assessment of undergraduate and graduate programs involves three sub
dimensions, namely: pedagogical teaching structure, faculty profile, and physical facilities.
All programs in the country undergo three different stages of assessment: 1) one for
authorization (before starting a new program), one for recognition (when the first class of the
new program is halfway to graduate), and one re-assessment for renewal of recognition
(repeated every three years upon first recognition). The assessment of graduate programs has
been performed successfully (from a methodological perspective) by the Coordination for the
Improvement of Higher Education Personnel (CAPES) (Pedrosa et al., 2013). The graduate
studies, however, are not the focus of this dissertation.

The assessment of undergraduate student achievement is performed through the
Enade, an exam which “assesses the achievement of undergraduate students against the
syllabus, skills and competences acquired in their study track™® (Inep, 2018a). The Enade is a
mandatory exam, with (non-)attendance noted on the student’s transcript of records. Held
every three years by area of knowledge, it assesses the students’ proficiency in field-specific
topics as determined by the National Curriculum Guidelines (DCN — Diretrizes Curriculares
Nacionais) (Pedrosa et al., 2013). Table 1 shows the assessment instruments used in the

Sinaes.

The author’s translation for: “avalia o rendimento dos alunos concluintes dos cursos de graduacdo, em
relagdo aos conteudos programdticos, habilidades e competéncias adquiridas em sua formag¢do™.



Table 1. Sinaes assessment instruments

Type of Purpose and Agency in Variables used
Assessment frequency charge
- Authorization CPA (HEI-run
Self- and recognition: A ggessment 1. Mission and institutional development
assessment one time only; Committee) plan;
produces quality 2. Policies for teaching, research, graduate,
indicator Program  _ Gipaes pool of ~ extension and outreach;
Quality Level raters 3. Social responsibility;
(CC — Conceito - Pool of raters 4. Communication with the society;
de Curso). for government 5. Personnel policies, faculty and staff
schools careers;
- Accreditation of  _ Technical 6. Organization and management,
External institutions and Committee for representativeness of academic boards, and
assessment government Assessment engagement of the university community in
schools (“escolas Follow-up decision-making processes;
de governo” — (CTAA — 7. Physical infrastructure;
aimed at training,  Comissio 8. Process planning and assessment;
improving and Técnica de 9. Student service policies;
professionalizing  Acompanhamento  10. Financial sustainability.
civil servants in da Avaliagio)
policies and
management):
only once
Undergraduate 1. Pedagogical teaching structure
program - Re-assessment; ~ CPA, External 2. Physical facilities;
assessment every three years raters 3. Faculty profile.
or whenever a
quality indicator
ranks below 3.
1. Exam involving topics from the
undergraduate program syllabus as
established in the DCN and topics related to
Every year for current state of affairs in Brazil and
Undergraduate each area of worldwide.
student knowledge, in a Inep 2. Student’s socioeconomic profile
achievement three-year questionnaire.

assessment cycle'

3. Questionnaire about the students’
perception of the exam and their education
process in both the program and the HEI.
4. Program coordinator questionnaire

28

™ The area of Applied Social Sciences is assessed in year 3, i.e., as of the writing of this doctoral dissertation, the
latest assessment of undergraduate programs in Accounting took place in 2018.
Source: based on Technical Bulletin INEP/DAES/CONAES No. 65, as of 9 October 2014 (MEC, 2014);
Administrative Rule No. 840, as of 24 August 2018 (MEC, 2018); Act No. 10861, as of 14 April 2014 (Brasil, 2014).
Based on all these assessment instruments, the government releases indicators that
1) measure the quality of the Brazilian undergraduate programs and higher education
institutions and 2) support the development of policies for higher education. All data are

public and retrievable from the Inep website.
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2.1.2  Quality Indicators in the Brazilian Higher Education

Figure 1 shows how the Sinaes instruments are related to the quality indicators used in

(re)assessment processes.

Figure 1. Sinaes quality indicators

In.stitutional assessment |
/ (internal and external)
Undergraduate -
— R
program assessment

~

IDD and ENADE
score

Student assessment - 5

Source: the author.

The quality indicators are expressed on a continuous scale from 1 to 5, with levels

above 3 indicating satisfactory quality. There are four major indicators:

1) Enade score, regulated by Administrative Rule No. 40, as of 12 December
2007: it assesses the undergraduate programs based on the students’ results in
the exam considering 1) the number of participating students, 2) the senior’s
achievement in the ‘general training’ section, and 3) the senior’s achievement
in the ‘specific training’ section;

2) Indicator of Difference between Observed and Expected Achievements (IDD),
established by Administrative Rule No. 4, as of 5 August 2008: it seeks to
estimate the value added by the undergraduate program to the senior’s
development building on 1) their achievement on the Enade and 2) their
development characteristics before admission to the program;

3) Preliminary Program Quality Level (CPC), established by Administrative
Rule No. 4, as of 5 August 2008: it is estimated in the year after the Enade and
is based on 1) student achievement, 2) value added by the training process
provided by the program, 3) faculty, and 4) students’ perception of their
training/learning conditions;

4) Higher Education Institution’s General Index of Programs (IGC), created by
Administrative Rule No. 12, as of 5 September 2008: it is provided annually
based on 1) the mean of the CPCs of the HEI’s programs in the preceding
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three years weighted by the number of students enrolled on each of them, 2)
the mean of CAPES rates for the graduate programs in the preceding three
years weighted by the number of students enrolled on each of them, and 3)
student distribution in the different levels of education, excluding item 2) for
those HEIs that do not feature graduate programs.

Figure 2 shows the current methodology (as of 2019) for estimating each quality

indicator.
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Figure 2. Current methodology for estimating the Sinaes quality indicators (as of 2019)

IGChgi = o . Gugr + B -Mugi + v . Dugt

a is the ratio of students enrolled on undergraduate programs
Gy is the mean rate of the undergraduate programs

B € is the ratio of students enrolled in master’s program

Migs is the mean rate of the mater’s programs

v is the ratio of students enrolled on doctoral

Dy is the average rate of the doctoral programs

NCPC,=0.2.NC;+ 0.35. NIDD, + 0.075 . NM; + 0.15 . ND, +
0.075 . NR. + 0.075 . NO. + 0.05 NF. + 0.025 . NA,

NCPC. is the score, on a continuous scale, of the Preliminary
Program Level for undergraduate program ¢

NC. is the Enade scores of seniors in undergraduate program c
NIDD. is the IDD score for undergraduate program c

NM_ is the score for the ratio of faculty members with a master’s
degree in undergraduate program c

ND. is the score for the ratio of faculty members with a doctoral
—” | degree in undergraduate program c

NR. is the score for the types of employment contract in
undergraduate program c

NO. is the score for pedagogical teaching structure (ODP —
organizacdo didatico-pedagogica) in undergraduate program c
NF. is the score for infrastructure and physical facilities (IFF —
infraestrutura e instala¢des fisicas) in undergraduate program c
NA. is the score for opportunity for further training/learning
(OAF — oportunidades de ampliagdo da formag&o) in
undergraduate program c

o

NC.=0.25 . NPgge + 0.75 . NPcgc
NC, is the Enade score of seniors in undergraduate program c
NPrg. is the standardized score for the general training section
NPcg. is the standardized score for the specific training section

Enade
score

IDD;; = Cic — I
IDD, is the estimate of what part of student achievement i results
from the quality of the conditions of training and learning in the
— | undergraduate programc
C;. is the observed achievement of the senior student i (Enade
score) in the undergraduate program c
i, is the estimate of what part of the student achievement i results
from the students’ characteristics before admission to the
programc

l

Source: based on Technical Bulletins No. 16/2018/CGCQES/DAES (Inep, 2018), No. 17/2018 CGCQES/DAES (Inep,
2018a), No. 18/2018/CGCQES/DAES (Inep, 2018b), and No. 19/2018/CGCQES/DAES (Inep, 2018c).

Two of the quality indicators deserve especial attention for the purposes of this
doctoral dissertation: the IDD and the CPC. As mentioned in the Introduction, the IDD is “a

quality indicator that measures the value that an undergraduate program adds to the
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development of its seniors by probing their achievements on the Enade as compared to their
developmental characteristics at the beginning of their study track” (Inep, 2017b, p. 1). It is
the difference between the students’ observed Enade scores and predicted scores based on
their admission scores — to estimate the achievements resulting from the students’
characteristics before higher education, the estimation includes their scores on the Enem, an
exam taken by the end of high school and widely used for admission to the Brazilian
undergraduate programs. In other words, this indicator aims to quantify how much each
higher education institution adds to their students’ achievements during their undergraduate
studies. Its relevance for Program Quality Level is borne out through the 35% share that it
contributes to the CPC (see Figure 2).

In turn, the CPC is a weighted sum of means related to student achievement
(i.e., IDD and Enade score), faculty characteristics (i.e., type of employment contract, and
ratio of faculty members with a doctoral degree and a master’s degree that work in the
program), and the program structure in the students’ perception (OAF, IFF, and ODP). The
rates for student achievement are based on large-scale knowledge exams, namely the Enade
and the Enem. Data for the faculty characteristics are obtained from the Higher Education
Census and the Institutional Assessment (Internal and External). The standardized scores for
program structure (OAF, IFF, and ODP) are averaged from the students’ answers to items
related to their perception of their training/learning conditions. This means that 15% of the
rate awarded to the undergraduate programs is impacted by the student’s perception of these
characteristics.

As such, the CPC combines different quality indicators. It is an important rate
because it streamlines on-site assessments, which would be impossible to perform in every
program every year due to the significant number of undergraduate programs (Fernandes et
al., 2009). As programs with a CPC above 2 are deemed to meet the minimum operating
conditions, they are all exempt from on-site assessments.

Since its inception in 2006, the Sinaes quality indicators have undergone several
changes aimed at improvement, as reported in the MEC Technical Bulletins (Inep, 2009,
2012, 2015). To understand how such changes have taken place, the next section — based on
reading and analyzing the Technical Bulletins available on the Inep website — pinpoints the

main changes that have been made to estimate both the IDD and the CPC since 2006.
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2.1.3 Historical Evolution of the IDD and CPC Indicators

The Inep website (Inep, 2019b) provides all documentation and law regarding
quality indicators for higher education that have been produced in Brazil since 2007. Reading
all Technical Bulletins addressing the CPC and the IDD allows for identifying all changes in

the methodology for estimating both indicators.

Table 2. Variables used to estimate the CPC in 2006-2010

Variables Description Estimation
Faculty members with a Ratio of the number of all faculty members
doc toer deoree with a doctoral degree in program i (DOC) by Doc = DocC
(Doc) & the total number of faculty members in oc= PROF
program i (PROF)
Faculty members with a Ratio of the number of all faculty members
mas ter}’,s deorec with a master’s degree or above in program i Me = ME
& (ME) by the total number of faculty members €= PROF
(Me) . y e y
in program i (ME)
Ratio of the faculty members with part-time or
Employment contracts full-time employment contracts in program i _ PR
(RT) (PR) divided by the total number of faculty ~ PROF
members in program i (PROF)
Ratio between 1) the number of students in
program i who answered “Yes, in all of them”
Infrastructure Sr Ygs, in most of them (S'IMI) to qu.estlon SIM1
(IFF) Practical classes: is the equipment available IFF = NA
enough for all students?”” and 2) the total
number of students who answered this
question (NA)
Ratio between 1) the number of students in
program i who answered “Yes, all of them do”
Pedacosical teachin or “Yes, most of them do” (SIM1) to question
s tructgur% & “Do the teaching plan for each course contain 0DP = SIM?2
all the following features: objectives, teaching T NA

(ODP)

Seniors’ Enade score

and assessment procedures, syllabus, and
bibliography?” and 2) the total number of
students who answered this question (NA)

Weighted mean of Enade scores (as detailed in

YN_, Enade score

Figure 2) of all Seniors in program i who took NC =
(NC) the exam (N1) N1
Freshmen’s Enade score Mean of Enade scores (as dej‘talled in Figure 2) YN_. Enade score
I of all Freshmen in program i who took the I =

exam (N2) N2

' ' Difference between the Enade scores of the DD =C- ¢

Indicator of Difference seniors in program i (¢) and the average score ¢ = Bi+ yw + 8z + gDoc
between Expected and expected for them given the existing data + AMe + nRT
Observed Achievements  about the profile of the freshmen in said + plFF
(IDD) program (¢) +vODP + e

&= PBi+ yw+ bz

Source: based on Inep (2009a).
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The IDD had its first standalone Technical Bulletin released in 2011, as its
estimation procedure used to be described in the Technical Bulletin provided for the CPC.
The first CPC Technical Bulletin available on the Inep website, as of 17 of December 2009,
defines the estimation methodology for both CPC and IDD in 2008. Table 2 shows their
variables and equation.

Before estimating the CPC, all variables in Table 2 were standardized and

transformed into a new scale. Standardization was performed as follows:

xX— X
DP,

AP, = (1)

where: AP is the standard deviation of quality measure x in program i, x is the quality
measure of program 1, X is the mean of this measure in area j, and SD is the standard deviation
of measure x in area j. Transformation into a scale from 0 (poor) to 5 (excellent) was

performed as follows:

NE = 5 4 G aprionts rinforor @
where: 1) the lower and upper APs in measure x are the standard deviation for area j, rather
than for program i, and 2) the lower and upper APs greater than |3| are outliers and
excluded from the indicator estimation. Hence, all variables used to estimate the CPC are
provided in a continuous scale from 0 to 5.

However, no program can be rated level 5 if any CPC component scores 0.9 or
lower. In this case, the program is rated level 4. No changes have been applied to this rule and
to the methodological procedures of standardization and scale transformation.

The estimation of the IDD until 2010 included the Enade scores of both freshmen
and seniors, as both groups were required to take the exam until that year. Two multiple linear
regression equations used to be performed to estimate the IDD. Equation 1 estimated the

parameters of each variable:

c= Pi+ yw+ 6z+ @Doc + AMe + nRT + plFF +vODP +e 3)

where: c is the senior’s Enade score in a given year; i is the freshman’s Enade score in the
same year; w is the ratio of students whose parents had higher education; z is the ratio of
seniors and freshmen; Doc is the ratio of faculty members with a doctoral degree; Me is the

ratio of faculty members with a master’s degree; RT is the type of employment contract; /IFF
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is the rate for pedagogical teaching structure; and e is the random error of the equation (Inep,
2009a).

After estimating the regression parameters, the Enade score (¢) was calculated,
and the standardized residual was estimated to exclude all those values greater than | 3 |. Once
the outliers were excluded, the regression equation was run a second time to find the final
parameter values. Such parameter estimates were used for the final calculation of the
estimated Enade score (¢), as in equation 2. The IDD was calculated as the average difference
between the actual Enade score (c) and the estimated score (¢) of all students of a specific

program.

&= Bi+ pw+ bz 4
Using student characteristics (w) and program characteristics (z) to estimate

student scores was based on the following reasoning:

It is known that the difference between the Enade achievements of students
graduating from two undergraduate programs from two different institutions does
not depend only on the differences in quality between such programs. Differences in
student profile before admission to both programs also influence differences in their
outcomes.’ (Inep, 2009a, p. 6)

The Brazilian government acknowledged that estimating how much a program
contributes to student achievement (which is the value added — the IDD) would require an
account of the characteristics of both the students and the institution if it were to avoid an
underestimation or overestimation of the value added. Therefore, the justification for
including the institutional variables in “c” was to reduce the estimation bias of the coefficients
associated with the programs, since better educated students would more likely be admitted

into better quality programs (Inep, 2009a). After estimating all variables in Table 2, the CPC
was computed from 2006 to 2010 by weighting these variables, as shown in Table 3.

Table 3. CPC estimation in years 2006-2010

Variable Weight CPC Equation

Doc 0.20

Me 0.05

RT 0.05

IFF 0.05 CPC=0,2 *Doc+ 0,05 * Me + 0,05 «RT + 0,05 « [IFF+ 0,05+ 0DP (35
ODP 0.05 +0,30*IDD+ 0,151+ 0,15 C

IDD 0.30

I 0.15

C 0.15

Source: based on Brasil (2009a).

°  The author’s translation to: “Sabe-se que a diferenca entre os desempenhos no Enade de alunos egressos de

dois cursos de graduagdo de duas institui¢oes distintas ndo depende somente das diferencas de qualidade
entre esses cursos. As diferencas em relagdo ao perfil dos alunos de ambos os cursos ao ingressar no ensino
superior tambem influenciam as diferengas nos resultados.”
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Finally, the programs had their continuous rates for CPC (estimated from equation
3 in Table 3) transformed into one of five levels. Level 1 was assigned to programs with
CPCs lower than or equal to 0.94; Level 2 to programs with CPCs from 0.95 to 1.94,
inclusive; Level 3 to programs with CPCs from 1.95 to 2.94, inclusive; Level 4 to programs
with CPCs from 2.95 to 3.94, inclusive; and Level 5 to programs with CPCs above 3.95.

Significant changes occurred in the estimation of CPC from 2011 onwards
influenced by Fernandes et al. (2009), who were the former Inep president, director for
educational studies, coordinator, and general coordinator for educational instruments and
measures, respectively. Their study aimed to analyze the purpose, quality and consistency of
quality indicators IDD and CPC while also providing a new, “ideal” estimation methodology
that would show the actual contribution of the undergraduate programs to their students’
learning (Fernandes et al., 2009, p 5).

In analyzing the former IDD estimation methodology, Fernandes et al. (2009)
detected significant shortcomings in this indicator — some related to the use of standardized
exams to measure knowledge and skills for professional practice, and others related to the
estimation methodology itself. First, the graduates’ academic quality could vary across
programs, across areas of knowledge and even across Enade editions, since new, different
questions are used every year. Second, the IDD varied greatly across the institutions and its
estimation as a regression residual was significantly biased against the educational institutions
that attract good students, i.e., “if the quality of a program is positively correlated with the
scores of its freshmen, the IDD underestimates the quality of those program that attract
students with prior good achievements™'® (Fernandes et al., 2009, p. 7).

To overcome this bias, the authors suggest that estimating the value added (IDD)
should include the freshmen’s achievement, as well as institution- and student-related

variables, as in equation 4:
Cij - lU = q] + bl]l + xl-j(p + vij (6)

where: j refers to the institution and i to the student, ¢ is the achievement score by the end of
the study track, i is the achievement score before admission, g is the set of institutional
characteristics, x is the set of student characteristics, and v is the random error (relative to both

student and program).

10 . . , .. .
The author’s. translation for: “se a qualidade do curso esta positivamente correlacionada com as notas dos
ingressantes, o IDD subestima a qualidade dos cursos que recebem alunos com bom desempenho”.
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Introducing i;; onto the right side of the equation means that “adding value
depends on the freshmen’s achievement™'' (Fernandes et al., 2009). Thus, if b is positive, it
follows that it is more difficult to add value to students with high prior achievement, while the
opposite holds true if b is negative. Accordingly, the equation to determine the IDD should
be:

The authors also point to need to use institutional variables (g) that are significant
for the quality differences across institutions, such as whether the institution is public or
private. Public institutions generally attract better students than the private HEIs in Brazil, as
their selection process tend to be more rigorous and their infrastructure tend to be of higher
quality. Furthermore, the public programs do not require tuition fees or any other fees from
the students and their families.

Zoghbi, Moriconi and Oliva (2010), too, argue that using the Enem score was a
more effective and efficient procedure for estimating the IDD than the freshmen’s Enade
scores. Efficiency, in this case, result from the reduced cost of using the Enem scores and not
having the freshmen take the Enade. Effectiveness results from the students’ strong incentive
to take the Enem (as it was already part of the admission process to most undergraduate
programs in the country), which tend to provide a better quality indicator for prior
achievement.

As of 2011, the freshmen were dismissed from taking the Enade, and their Enem
scores started being used to estimate the CPC. All other variables in the IDD equation
remained unchanged, except for the IFF and the ODP, which were slightly adapted (see Table
4).

A requisite for estimating the IDD in 2011 and 2012 was that a program had at
least 10 freshmen who took the Enem and 10 seniors who participated in the Enade, all of
whom with scores above zero. Another requisite in 2011 was a minimum rate of 20% of the
students from a program taking the exam. Because of such restrictions, the IDD was not
estimated for some fields tested on the Enade and was replaced by the seniors’ scores (NC)

for computing the CPC (INEP, 2012, 2013).

""" The author’s translation to: “agregar valor depende do desempenho dos ingressantes”.
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Table 4. Variables with new estimation methodology in years 2011-2012

Variable Description Equation
Weighted ratio between 1) the number of
students in program i who answered “Yes, all of
them” (SIM1), “Yes, most of them” (SIM2), or
“Only some” (SIM3) to question “Do the
. . . . IM1 %1 IM2 = 0,
Infrastructure and  equipment and/or materials available in the IFF = xS NA * XS *0,5

physical facilities
(IFF)

Pedagogical
teaching structure
(ODP)

Indicator of
Difference
between Expected
and Observed
Achievement
(IDD)

Freshmen’s
Enade score (I)

rooms for practical classes suffice for the
number of students? (If you are a distance
learning student, please consider the conditions
of the physical learning support center)” and the
total number of students who answered the
question (NA)

NA
4 2. SIM3%0,5
NA

Weighted ratio between 1) the number of

students in program i who answered “Yes, all

features” (SIM1), “Yes, most features” (SIM2), ODP
or “Only some features” (SIM3) to question

“Do the teaching plan for each course contain

all the following features: objectives, teaching

and assessment procedures, syllabus, and

_ZSIMI* 1

NA
Y. SIM2 % 0,5

NA
4 2. SIM3%0,5

bibliography?” and 2) the total number of NA
students who answered this question (NA)
. . . . IDD=C—-C

The same linear regression equation of previous —

. , ¢ = BEnem+ yw+ 6z + @doc
years, with the freshmen’s mean Enade score
replaced with the students’ mean in the four + Ame +art

+ piff +vodp

Enem sections (Natural Sciences, Humanities,

Language, and Mathematics). te

¢ = fEnem+ yw + 8z

It has no longer been estimated as the freshmen have been dismissed from Enade as of
2011, according to the 2010 version of Administrative Rule MEC No. 40/2007. This
measure was replaced by the students’ mean in the four Enem sections.

Source: based on INEP, 2012, 2013.

Inep also changed the weights of the variables that make up the CPC, as variable I

(freshmen’s Enade scores) had been excluded from the model. Table 5 shows the final

structure of the CPC in 2011 and 2012.

Table 5. CPC estimation in years 2011-2012

Variable Weight CPC Equation

Doc 0.15

Me 0.075

E}l; 88;2 CPC = 0,15 *Doc + 0,075 * Me + 0,075 * RT + 0,075 * IFF ®)
ODP 0.075 + 0,075 % ODP + 0,35 * IDD + 0,20 * C

IDD 0.35

C 0.20

Source: based on BRASIL, 2012, 2013.

Variables Me and RT had their weights increased by 2.5% compared to the

previous years, while variable Doc had its weight decreased by 2.5%; therefore, the faculty-

related variables continued to represent 30% of the CPC. The program-related measures
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(ODP and IFF) had their weights increased by 2.5% and represented 15% of the CPC. The
variables related to student achievement (IDD and C) had their weights reduced by 5% to
55% of the CPC (IDD, C and I had corresponded to 30%, 15% and 15%, respectively, in
previous years).

Inep used to employ few questions from a student questionnaire to estimate
variables ODP and IFF, as shown in Tables 2 and 4. Only in 2012 has Inep started to make a
more thorough use of the questionnaire, which consists of over 40 questions about the
students’ perception of their training/learning conditions in the undergraduate program and
about their socioeconomic status. In addition, a third variable related to their perceptions was
added to the CPC estimation: opportunity for further training/learning (OAF).

Thus, components OAF, IFF and ODP started being estimated by using the mean
of a broad set of questionnaire responses. This was the only change to the estimation of the
continuous CPC as compared to the previous model (see Table 6). Given the introduction of
variable OAF with a weight of 0.025, the weight of variable IFF reduced from 0.075 to 0.05.

Since then, the CPC estimation has been performed according to equation 7 (see Table 6).

Table 6. CPC estimation from 2013 to date

Variable Weight CPC Equation

Doc 0.15

Me 0.075

RT 0.075

IFF 0.05 CPC = 0,15 * Doc + 0,075 * Me + 0,075 * RT + 0,05 * IFF + Q)
ODP 0.075 0,075 * ODP + 0,025 * OAF + 0,35+ IDD + 0,20 * C

OAF 0.025

IDD 0.35

C 0.20

Source: based on INEP, 2014, 2015, 2016, 2017, 2018, 2019.

Some changes were also applied to the CPC Levels 1-5, now defined as in

Table 7.

Table 7. CPCs Level from 2013 to date

CPC (Level) CPC (Continuous)
0<CPC<0.945
0.945 <CPC < 1.945
1.945 <CPC < 2.945
2.945 <CPC <3.945
3.945<CPC<5
Source: INEP, 2014, p. 20.

(U, T SN NS
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The quality indicator IDD also had its estimation changed because of variable
OAF. This variable was added to the regression equation “c” (see Table 4), leading to the
following IDD estimation in 2013:

IDDb=Cc-C (10)
¢ = BEnem+ yw + 6z + @doc + Ame + nrt + pif f + vodp + poaf + € (11)
¢ = PEnem+ yw + 6z (12)

The latest change to the CPC estimation took place in 2013. In contrast, the IDD
had one final significant change in 2014, influenced by Zoghbi et al. (2010). Consequently,
the IDD estimation started to include both the Enade and the Enem scores of the same
student, with the retrieval of their data from the Inep databases.

Until 2013, the IDD estimation was based on the seniors’ Enade scores in a given
year and the freshmen’s Enem scores in said year. As the Enem scores had been released
since 2009, the seniors in 2014 already had their Enem scores recorded in the Inep database.
As a result, the IDD started to “estimate the value added by the undergraduate program to the
seniors’ development considering their achievement on the Enade and their development
characteristics before admission to the program™'? as measured through their Enem scores
(Inep, 2015, p. 6).

The new estimation methodology came to include a multilevel hierarchical
regression analysis, and the characteristics of both students and programs were excluded from

the new model. The IDD is now estimated as follows:

where: the IDD is the estimate of the part of the student achievement resulting from the
quality of the training/learning conditions provided by the undergraduate program.
The IDD estimation employs two-level hierarchical linear modeling. One level is

that of the student, estimated through:

Cij = Poj + PBij * CNyj + Boj* CHij+ Bsj* LCij + Byj* MTij + Ay (14)

12 . . . . . .
The author’s translation for: “aferir aquilo que diz respeito especificamente ao valor agregado pelo curso ao
desenvolvimento dos estudantes concluintes, considerando seus desempenhos no Enade e suas
caracteristicas de desenvolvimento ao ingressar no curso de graduacdo avaliado”.
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where: C;; is an achievement estimate for senior student i on the Enade as weighted by his/her
scores in the specific training section (75%) and in the general training section (25%) for the
undergraduate program j; CN;; is the measure of achievement in Enem section ‘Natural
sciences and their technologies’ for senior student i in undergraduate program j; CH;; is the
measure of achievement in Enem section ‘Humanities and their technologies’ for senior
student i in undergraduate program j; LC;; is the measure of achievement in Enem section
“Languages, codes, and their technologies” for senior student i in undergraduate program j;
MT;; is the measure of achievement in Enem section “Mathematics and its technologies™ for
senior student i in undergraduate program j; A;; is the random effects associated with senior
student i in undergraduate program ;.

The second level of analysis is the program, as estimated through:

Boj = Boo + Uo;j (15)

where: [y, represents the mean or general intercept, which is constant across the
undergraduate programs; and u,; is the random effects associated with undergraduate
program ;.

The multilevel regression model is estimated twice. The first regression extracts
the parameters, estimates the standardized residual and excludes those with a modular value

higher than 3. The second regression uses the parameter values to produce the estimate I as in:

Iij = PBoj + Buj * CNij+ PBoj * CHyj + Bsj * LCyj + Buj * MTy (16)

where: I ; is the estimate of the part of the Enade achievement of senior student i in

undergraduate program j resulting from the students’ characteristics before admission to the
program.

A gross IDDj; is estimated for each student 1 from undergraduate program j, as in
equation 11; then, a mean IDDj; is estimated for each program (sum of all IDDj;; for program j
divided by the number of students from program j). As with the other variables that make up
the CPC indicator, the IDD; score is standardized and transformed into a continuous scale
from 1 to 5. The IDD estimation has been disclosed in a specific Technical Bulletin since

2016.
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2.1.4 Criticisms of the Sinaes

Student associations and groups of teachers and education specialists have
opposed the higher education assessment systems implemented by the federal government
since its first version in 1996. The criticisms include: 1) exams applied to students cannot
measure university education adequately, 2) students are punished when they do not
participate in the mandatory assessment process, 3) assessments have been linked to
increasing privatization of higher education in Brazil and are thought to be a form for the
government to set the stage to privatize the entire education system, 4) the system reduces or
revokes the universities’ academic freedom by imposing mandatory teaching content for
examination, 5) institutions with little selection potential can be penalized because of the poor
academic achievement of students with historically poor educational background (Pedrosa et
al., 2013, p. 63).

Such contrary manifestations have resulted in boycotts of the Enade by students,
which can affect the overall assessment of both the program and the educational institution.
Academic assessments may play a relevant role in the institutional assessment process, but
students have seen them with distrust or discomfort (Darwin, 2016). In contrast, private
institutions have trained students to take the exam and rewarded faculty members for the
students’ results. All such situations negatively affect the Sinaes (Pedrosa et al., 2013).

Much as the Brazilian government has made an effort to engage the academic
society in its processes for building instruments for higher education assessment, the
information produced by the Sinaes reports, with data and characteristics of the educational
institutions, have not achieved program coordinators properly enough to improve higher
education substantially (Gryboski, 2012). Some of them have been unaware of the existence
of online reports (Freitas, 2012). A survey of coordinators of undergraduate programs in
Accounting showed that 61% of the sample had read the 2006 Enade report and pointed to a
positive association between the use of the report and the program’s achievement in the
following assessment cycle (Freitas, 2012). A similar result was found in a study on how
coordinators of undergraduate programs in Business Administration and Accounting
perceived the usefulness of the 2012 Enade reports: the highly rated programs had
coordinators with a positive stance toward the quality and usefulness of such reports (Freitas
et al., 2015).

Also, the lack of a reference measure has been pointed out as a major reason for

not using the reports. Nonetheless, all SINAE quality indicators, estimated on a scale from 1
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to 5, rely on a model designed according to government standards, which entails that the rates
are relative and dependent on the data of all HEIs, rather than on an expected level of
achievement (Pedrosa et al., 2013). In other words, an institution rated 5 cannot be said to
have an expected level of excellence, but rather that it is amongst the best institutions when it
comes to its undergraduate programs that have been analyzed.

In fact, most criticisms toward the Sinaes are based on 1) its quality assessment of
a single program/institution on account of its final rate or 2) the lack of baseline criteria for
pinpointing excellence programs/institutions in a given field of studies. However, when it
comes to the cumulative data by institution and by program, the Sinaes provides an important
contribution to understanding the general state of affairs in higher education in Brazil,
indicating areas and sectors that need greater regulation, investment, control and assessment

by the government (Pedrosa et al., 2013).

2.1.5 Practical Implications of the Sinaes Quality Indicators

The fact that the data obtained by the Ministry of Education, via Inep, are fully
disclosed to the general public has two important consequences for the assessment of higher
education in Brazil. One is positive: the process is transparent, which contributes to its
credibility. Anyone can freely access the indicators and retrieve the data (Pedrosa et al.,
2013). However, such transparency also comes at a price: some HEIs have used their
achievement outcomes for advertising purposes, which is actually forbidden, and the media
have focused on specific, isolated data, such as the Enade results, to disclose program
rankings, which may lead to misunderstandings about the quality of the Brazilian
undergraduate programs (Darwin, 2016; Pedrosa et al., 2013).

The quality of higher education programs in Brazil, as provided by the Sinaes
quality indicators, is an important topic of interest, and not only because of the practical
issues related to student training and future contributions to the society. From a policy making
perspective, the quality of undergraduate programs is directly related to their funding. For
example, public funding of higher education in private institutions through the Fies is
conditional on the quality of the undergraduate programs as assessed through the Sinaes
indicators. The Fies was initially regulated through Act No. 10260, as of 12 July 2001, and
recently amended through Act No. 13530, as of 7 December 2017. It is “intended for funding
undergraduate students from private higher education institutions that obtained positive

assessment in processes carried out by the Ministry [of Education] according to its own
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»13 (Brasil, 2017, Art. 1). It is especially targeted at students who have not

regulations
graduated yet and who have not been awarded any student funding (Art. 1, Paragraph 6).

Article 4 of Administrative Rule No. 209, as of 7 March 2018, regulates the Fies
from 2018 onwards and clearly states that eligible programs for public funding are those with
at least a satisfactory rating on the Sinaes, i.e., rated 3 or higher in the Program Quality Level
(CC), in the Preliminary Program Quality Level (CPC), or on the Enade (Brasil, 2018). The
current rule for student funding across different programs is as follows: up to 50% of the
places for Level-5 programs, up to 40% for Level 4, up to 30% for Level 3, and up to 25% for
programs that have no CC or CPC (Brasil, 2019, Art. 9, Paragraph 4).

Administrative Rule No. 952, as of 2 May 2019, defines the selection process for
student financing. The conditions for a candidate to apply for the Fies are: 1) mean Enem
score above 450 points, and no zero in written composition; 2) gross monthly household
income of up to 3 National Minimum Wage'* per capita (Fies) or up to 5 National Minimum
Wage per capita (P-Fies) (Brasil, 2019). The actual mean income in Brazil was 2,291.00 BRL
(corresponding to 2.3 National Minimum Wage) in the first quarter of 2019, as estimated by
the Brazilian Institute of Geography and Statistics (IBGE, 2019). The per capita household
income was 1,373.00 BRL in 2018 (equivalent to 1.47 National Minimum Wage in the same
year). This lays bare that the Fies is relevant for a significant share of the Brazilian
population.

Clearly, ranking students on standardized achievement exams, such as the Enem
and the Enade, is the cornerstone of public funding for educational institutions, making them
strive as much as possible for outstanding student achievement. Yet, national data show that
Accounting undergraduates have underperformed in standardized tests, as previously
mentioned.

Inep microdata has been used as a source for research based on the Enade score as
a response variable and as a proxy for academic achievement, with variables related to the
HEIs, undergraduate programs and students being used as explanatory variables of said
achievement. However, Brazilian studies have focused on the student’s final score (Enade)
and neglected the knowledge added over a certain period (e.g., higher education). Monk
(1989) argues against focusing on parametric estimates. He states that instead, we should look

at broad relationships between key constructs to anticipate results from different choices of

" The author’s translation to: “destinado @ concessdo de financiamento a estudantes de cursos superiores nio
gratuitos e com avaliag¢do positiva nos processos conduzidos pelo Ministerio [da Educagdo], de acordo com
regulamentacgdo propria”.

' In 2019, the National Minimum Wage in Brazil remained fixed at 998 BRL (198,56 USD) per month.
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resource allocation. By contrast, Hanushek (2003) has done a lot of statistical analysis to find
the right relationship among key educational variables in the education production function
and the output of the education enterprise. Hanushek (2003) clearly stated that the great
advantage of using economic theory in education lies in quantifying not the determinants
themselves but rather the value added. Therefore, this dissertation opens up a new avenue for
investigating education in Brazil, one which is more focused on the output (i.e., academic
achievement), rather than the inputs, in the education production function. The next section
discusses the economic theory of education, addressing the education production function and

value-added models.

2.2 The Economic Theory of Education

Economics, as a Social Science, seeks to understand how firms make decisions
about the inputs needed for production, since the society has scarce, limited resources. In
other words, firms need to face tradeofts to produce goods or provide services. In education,
for instance, one has to decide between more teachers or more computers, more libraries or
more classrooms, more public schools or more scholarships for private schools. As such,
economics is closely related to politics, as these choices are dependent on the type of
investment that should be made.

Mitchell and Mitchell (2003) argue that much effort is devoted to determining
inputs that drives school effectiveness (the desired transformation of inputs into outputs),
while little is discussed about the role of school. Clarity about the purpose of education can
help identify the most appropriate choice of inputs in the education production function. Table

8 shows this relationship.

Table 8. A framework for analyzing political economy establishing the relative value of education

What Aims for Education?
Education as Technical: Training  Education as Cultural:
in Skills of Practical Value Having — Awakening of Identity and

Who benefits? Economic Value Character Having Political Value

A private good: Distributed Durable product: Durable skills and Direct service: Safe, nurturing,

results accruing to individuals as ~ knowledge with workplace value sensitive, caring child rearing and

education is obtained. that persists over time (lasting decent working conditions for
benefits) (skilled work vs. business  teachers (child rearing vs. public
subsidies) safety)

A public good: Cumulative Capital investment: System

Cultural legacy: Establishment of
civic value that determines status
and may lead or lag society (civic
socialization vs. civic culture
development)

benefits for everyone; expected to  capacity building with some risk of

accrue interest over time not being realized by enough
individuals to be worth cost
(human capital vs. infrastructure
construction)

Source: Mitchell and Mitchell (2003, p. 130,134).
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The authors call into question what kind of economic good is education. For them,
education in modern society can be seen as 1) a service industry, 2) a manufacturer of durable
goods, 3) an investment system in training human capital, or 4) a driver of cultural legacies
that pass from one generation to another. The choice of educational inputs and the related
tradeoffs will vary depending on how one perceives the role of education.

Considering the scarcity of resources, if the state conceives of the school as
responsible for training skilled professionals (education as technical), the policy maker may
face the tradeoff between investing in educational institutions or letting the companies
themselves train their professionals by offering them subsidies. In contrast, if the government
understands that the school lends itself to cultural training, then the trade-off may be between
investing in childhood or providing public security, for example. At the aggregate level, the
investment option could be between producing human capital or building roads (ie.,
education as technical), or between investing in civic education or building parks and theaters
(education as cultural).

Mitchell and Mitchell (2003) contend that there may be overlaps, ie., it is
possible to embrace both roles of education (technical and cultural), but in economic policy
the choices need to be made considering what is priority. Therefore, policy makers need to
have a clear understanding of the role of education if they are to decide when and where to

mnvest.

2.2.1 The Education Production Function

In economics, transforming inputs into a final product is supported by the
production process, and the production function is the formula that describes this process
(Monk, 1989). It may be expressed as y = f (x), where y refers to the quantity of products and
x refers to the quantity of inputs employed to produce y. By the same token, like firms need
inputs (e.g., rubber) for production (e.g., tire); HEIs also need faculty, classrooms, library etc.
to produce educated students.

In education, the production function is given by:

O=yH+ X +¢ (17)

where: O is the result, H is the human capital, X is the vector of other determinants for O, and
¢ is the stochastic error (Hanushek & Woessmann, 2011). As the function is provided from

the point of view of microeconomics, data are determined at the individual level, with result
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O related to individual gains and X related to market experience, gender, health, conditions of
training and learning, etc.

From an economic perspective, the greatest empirical question is how to estimate
human capital (H). In general, level of education is the most preferred option. However, for
education to really equate to human capital, strong assumptions are needed to sustain this
measure (Hanushek & Woessmann, 2011). It should include personal characteristics of
individuals and their families, as well as features and qualities of school inputs and teachers.

This is where the education production function (EPF) is brought to bear, as in:

H=yF+ ¢(@S)+ nA+ aZ +v (18)

where: (F) stands for the factors related to families, (qS) for the quality and quantity of
school inputs, (A) for individual skills, and (Z) for other relevant factors. As such, level of
education is represented by S and its quality by ¢ (Hanushek & Woessmman, 2011).

Given the scarcity of resources, not only the number of inputs matters but also
their quality (Monk, 1989). Therefore, qualified teachers, for example, are needed in the
classroom to maximize the students’ learning (HANUSHEK, 1989). However, there is no
systematic answer to what maximizes student achievement. Even so, the EPF is useful in
identifying what is associated with higher student achievement in a given context, as the
relationship between educational inputs and output varies across different social groups,
economies, countries, and so on (MONK, 1989).

The relevance of studies on educational output and determinants of academic
achievement is in showing how difficult it is to empirically apply some economic models and
in having findings that account for or point to a wide range of problems. In other words, such
studies provide results beyond the school itself, including, for example, issues related to
salaries, status, funding, and impacts of education quality (Hanushek, 1979).

Basically, every country has looked for models to assess school effectiveness and
support public policies that truly improve the economic and social perspectives of their
population, as limited resources need to be productively allocated to meet the society’s

demands (OECD, 2016).

2.2.2 Assessment Models for School Effectiveness

Different assessment methodologies based on achievement tests can be used for

decision making in education, including: status models, cohort-to-cohort change models,
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growth models, and value-added models. Figure 3 depicts how academic progress is

determined in each of these models.

Figure 3. Comparison between models for estimating academic progress
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Source: Kim and Lalancette (2013, p. 5).

The status model serves to determine student achievement at a given time and
compare it to a given goal. This type model answers questions such as “What percentage of
students are performing well this year?” or “Has school x achieved the country’s proficiency
goal?” (See National Research Council, 2010, p. 4).

The cohort-to-cohort change model measures the variation in academic test scores
for a given teacher, school, or state, and compares their statuses at two different times (but not
based on the same students). Thus, yearly proficiency can be compared in two consecutive
years for the same teacher or school, for example. This model tends to answer the following
question: “Are this year’s students in grade x performing better/worse compared to students in
the same grade last year?” (National Research Council, 2010, p. 4).

The growth model measures student achievement by tracking their scores year by
year to determine how well they have progressed. It attempts to answer the following
question: “What was the achievement gain of student x from grade 1 to grade 2?” This model

can also introduce goals to be achieved. It is focused on measuring the gain rather than the
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factors responsible for student achievement growth; as such, it does not control for school or
student factors (National Research Council, 2010, p. 4).

Value-added models, which are the focus of this dissertation, are usually complex
statistical models that attribute a part of student achievement growth to particular schools,
teachers or programs. It seeks to answer questions such as “How does the contribution of
school x (or teacher x) to student improvement compare to that of the average school (or
teacher)?” or “How much of the change in student achievement can be attributed to students’
attending a given school (or a given teacher’s class) instead of another?” (See National
Research Council, 2010, p. 4).

The underlying assumption of each method for educational assessment has
implications for policy decisions, which must take into account the purpose of assessment.
For example, the status model is ideal if policy makers are interested in the accountability
system of education and in having students achieve a certain level of proficiency. In this
model, schools with high academic achievement and low value added will be rewarded, while
schools with poor academic achievement but high value added will be punished. In fact,
schools should be rewarded for their effectiveness as shown through their students’ above
average progress, even though several of them do not reach the required level of proficiency
(National Research Council, 2010).

If the purpose is to assess which teachers or schools have been most effective
compared to their peers in promoting the academic growth of their students throughout the
school year, then the value-added model would be the best assessment system to determine
rewards. Still, there are several ways to estimate this growth (by average gains in test results,
by proportional change in students meeting or exceeding predetermined standards, by
difference between current and expected average growth), and they will impact determining
both the scope of the objectives and the tradeoff of the assessment process (National Research
Council, 2010).

Academic achievement is a cumulative process resulting from the performance of
previous teachers, peer interaction, actions of school leaders, and factors such as out-of-
school experiences, including those in the family and in the community (Harris & Sass,
2005). Because of this, schools and teachers have argued that assessment methods (other than
the value-added models) are not fair as they ignore factors over which the institutions have no

control. The next section provides the concept, use, and methods for estimating value added.
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2.2.3  Value added in the Education Production Function

Over the 1990s, elementary schools were compelled to prove their operational
results, as the decision makers’ focus shifted from the educational inputs (e.g., teacher-student
ratio, expense per student) to the results (i.e., achievement measures) (Liu, 2011b). The need
to measure the effect of school on student achievement has grown ever since, perhaps
especially because of, political demands in countries of the Organization for Economic Co-
operation and Development (OECD) (Melguizo & Wainer, 2015; OECD, 2008).

In the US, for example, standardized tests assessing student learning were widely
incorporated into the education system upon the launch of the No Child Left Behind Act
(NCLB) in 2002. This has allowed for following up student academic achievement over the
years and feed into a growing body of research estimating value added. As a result, value-
added measures have been used as metrics of school/teacher effectiveness in the country (Kim
& Lalancette, 2013; Steedle, 2012).

The mixed model approach (with fixed and random effects), as developed by
William Sanders (TVAAS — Tennessee Value-Added Assessment System), stands out
amongst the most cited approaches to basic education. It is also used to implement public
policies for teacher salary and allocation of resources to educational institutions in the US and
OECD countries (Kim & Lalancette, 2013).

In higher education, not only is the need to measure school contribution to
achievement more recent, but large-scale standardized test data are scarce, and early studies
date back to the late 2000s (Klein et al., 2007; Klein et al., 2009; Liu, 2008, 2011a, 2011b;
Steedle, 2009, 2010, 2011; Steedle et al., 2010). Incentives for estimating the value added of
HEIs have stemmed from the increased costs of this level of education for both families and
governments, as well as high rates of dropouts and concerns with the knowledge acquired by
students during their undergraduate studies, which has seemed to fall short of what should be
expected for the labor market (Melguizo et al., 2017). In addition, as tuition and other fees
have increased, different stakeholders have been interested in how public investment has been
used and what can be done to improve institutional effectiveness (Liu, 2011b).

Value-added measures may be used to: 1) develop exploratory research on
institutional and/or faculty characteristics that positively impact academic achievement

(Clotfelter et al., 2007; Easton, 2008); 2) improve the effectiveness of the school (or
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teacher)"” by identifying what stands out in the most or least effective ones so as to improve
the distribution of resources across institutions (Sanders & Horn, 1998); 3) assess institutional
programs that are contributing to the academic achievement of students in different schools
(Xu et al., 2007); 4) support accountability systems for schools and teachers, with value-
added estimates providing citizens (i.e., taxpayers) with information about the (in)efficient
use of public money (National Research Council, 2010); 5) determine public policies with
direct impacts on teachers/schools; and 6) identify incentives and outcomes within schools or
across teachers (Koedel & Betts, 2009).

The education production function seeks to identify the human capital accrued per
student in a given period to estimate input contribution in this period. To measure how much
a teacher/school affects student achievement based on a theoretical value-added model that
includes the fixed effects of a teacher/school (Koedel et al., 2015; Hanushek & Rivkin, 2010),

the education production function is represented as follows:

Ag= 0Ag_ 1+ T+ @S +yX+ ¢ (19)

where: A, stands for the achievement of student 7 at time g, A, for the student’s achievement
at time g-1, S for a vector of school factors, X for a vector of family background factors, and
letters 0, ¢ and y for unknown parameters. The stochastic error is represented by the letter €.
The teacher’s fixed effects are represented by t;, which provides the measure of the value
added of teacher or school j (Hanushek & Rivkin, 2010).

However, this estimation methodology is not a consensus amongst researchers
and decision makers, varying across studies and countries. As different methods do not
produce similar results, caution is needed when comparing studies. From a public policy
perspective, care must be taken in deciding which control variables to include and the optimal
sampling necessary to accurately estimate school effectiveness; as such decisions can affect

the value-added estimate (Center for Education Policy Research, 2011).

2.2.4 Value-Added Models (VAM) for Higher Education

The concept of value added in education is related to student achievement as

growth of skills, proficiency, or other attribute that students have achieved as a result of their

" In K-12 education, Alexander, Jang, and Kankane (2017) as well as Alexander & Jang (2019) found that
including VAMs in teacher evaluation models were not a very effective way of improving student achievement
in the US. It had negligible improvements in reading and no significant improvement in math. Also, it did not
result in reduced disparities among key student groups.
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experience within an education system in a given period. A VAM is a statistical model that
uses student data over time to measure their learning gain and answer questions such as:
“What is the proportion of variance in student achievement that can be ascribed to schools?”,
“How effective is a school in achieving results?”, or “What institutional features or practices
are associated with effective schools?” (See Kim & Lalancette, 2013, p. 5).

Studies using the VAM-based education production function represent a shift in
research from an approach to the relationship between specific school characteristics and
academic achievement to a less parametric approach that identifies the institution’s and/or
teacher’s overall contribution to student learning (Hanushek & Rivkin, 2010) precisely
because it places focus on the educational outcome. In other words, VAMs are focused on the
link between institutional characteristics and academic achievement, rather than on the
relationship between observable variables and academic achievement. However, value-added
studies addressing higher education are incipient (Liu, 2011), especially in Brazil.

In general, research on higher education has used a cross-sectional design (by
working with test scores applied to different student groups within a given HEI: freshmen and
seniors) because of the inherent difficulty in following up a given student along his/her
academic studies. In longitudinal research, the students’ academic growth is followed up over

the years, as shown in Figure 4.

Figure 4. Cross-sectional and longitudinal design in higher education research
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Source: Kim and Lalancette (2013, p. 8).

Despite the practical difficulty of developing longitudinal surveys, Liu (2011a)

argues that these should be prioritized, as correspondence between freshmen and senior may
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not be optimal, given the high rates of transfers to other programs or institutions, dropouts,
and suspended registrations. Four major distinct approaches may be used to address value
added in higher education, namely: 1) estimating value-added by comparing predicted
achievement to actual achievement based on standardized test results at the beginning and at
the end of undergraduate studies, 2) comparing results between tests with open questions
applied in the first and in the last year of studies, 3) comparing student commitment in the
first and in the last year, and 4) collecting feedback from employers about the skills of
graduates hired by them (Coates, 2009).

In general, research has resorted to the first two approaches, because of data
availability. Studies, for instance, are recent and difficult to compare in the US, where no
standard assessment system is in place with extensive use of standardized tests. In contrast,
standardized tests are applied at the end of high school and at the end of undergraduate studies
in Brazil and Colombia, where it turns out to be possible to perform value-added analyses
using approach 1 (Coates, 2009).

Awareness of the contrasts across the different methodologies for estimating value
added is relevant to choose the ideal model in light of the context and purpose of the
education policy (Kim & Lalancette, 2013). In general, the academic achievement of
educational institutions is measured by using the results of knowledge tests applied to their
students. Achievement in such cases can be measured as mean scores, as percentage of
students who attain a minimum score, or as growth from one time to another. Table 9 shows
the most common VAMs in higher education research.

The different VAMs share the fact that they all use knowledge tests as a measure
of prior achievement. They also fit variables related to student characteristics or to school
context, but studies have no consensus on which variables to include. All models eventually
show that some schools are significantly better or worse than the mean. Since models differ in
how they use data (years, assumptions, missing data, and variable fitting), their results are not

the same (National Research Council, 2010).
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Table 9. Value-added models (VAM) for Higher Education

Model 3.5 Determinants of achievement Value added Estimation
Ordinary Least Square
Linear Regression Vi) = Bo+ Biyijy + BXij + BsX; + & VA; = ave(yij2) — Vij)
Models
Random effects models Yijzy = Boj + Bj (yij(l) - J7j(1))
using hierarchical linear + sz (Xi]- — )?]) + & VA]- = Uy;

2
model Boj = Yoo + YosWsj + uo;

Difference in residuals

VA = |V — V.
model: OLS linear j [yl.se y].fr]

regression-based i = Bot BiSAT; + ¢ —[E@se)
approach © —E (yfr)]
Difference in Residuals Yij = Boj + Brj(SATijse — SAT)) + ¢ VA; = [3_’1'.56 —Yir r% Vse)
Model: HLM based Jse
Boj = Yoo + YosWsj + ug; —E(¥m)]

HLM-based residual Vijse = Poj + B1j(SATyjse = SATjse) + ¢

. A = un
analysis model Va; =

Boj = Yoo + Y01S5ATjse + Y02V rrt Uoj

Notes: ¥ Yij(2): test score of student i in school j in time 2; y;;(1): test score of student i in school j in time 1; By :
intercept (mean score of all students when all independent variables equals 0); f; B,,B3: slope of the line for the
independent variables; X;;: student characteristics; X;: school characteristics; &;;: error term, assumed to be normally
distributed and covariate-independent; Yjy: mean of prior test scores in school j; X ;- mean of each student
characteristic in school j; By;: intercept of school j; Wy;: school characteristics (s stands for the number of characteristics
in the model); yoo: level-2 intercept; yos: slope of the level-2 line; g;;: level-1 residual (normally distributed and level-1
covariate-independent); u,;: level-2 residual (normally distributed and level-2 covariate-independent); ® yj: mean test
score of a student at school j; SAT: mean score for academic knowledge before admission to school j; Yj,se: seniors’ mean
scores in school j; ¥; ¢, freshmen’s mean scores in school j; E(Js): seniors’ expected mean score; E (Jr,): freshmen’s
expected mean score; ¥ SAT; j.se- academic ability score of student i in school j; ® y, j,se: test score of senior student i in
school j; y; r,-: mean score of the freshmen’s admission test in school j.

Source: adapted from Kim and Lalancette (2013).

Table 9 shows that value-added models are entirely based on standardized tests
that measure student learning scores at two points: at the beginning and at the end of the
undergraduate studies. The unknown variable y stands for student achievement at the end of
the graduate studies, while SAT corresponds to student achievement at the end of high school.
In Brazil, while the Enade measures student knowledge in the last year of the undergraduate
studies, the Enem tests student knowledge at the end of high school.

In Colombia, students, too, take standardized tests to measure their knowledge
and skills at the end of high school (SABER11) and at the end of the undergraduate studies
(SABER PRO), which allows for estimating the contribution of a given institution to their
students’ training. Like in Brazil, the learning test named SABER PRO is mandatory for
students who have completed at least 75% of their undergraduate studies and is composed of
a specific training section and a general training section (Melguizo et al., 2017).

In Australia (Coates, 2009), Germany (Zlatkin-Troitschanskaia et al., 2016),
OECD countries (Tremblay et al., 2012) and the US (VSA, 2019), different methodologies

are aimed to detect the students’ learning outcomes at the end of their undergraduate studies
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in order to estimate value-added measures. In the US, for example, the Voluntary System of
Accountability (VSA) was created in 2006 to assess the main higher education outcomes and
improve the society's understanding of how the HEIs operate (Liu, 2011a). The VSA is a
program that allows participants to access a large number of measures of their institution and
other participating HEIs in order to compare them (VSA, 2019). These measures include
students’ learning test scores at the end of the undergraduate studies, namely: Student
Achievement Measure (SAM), Measure of Academic Proficiency and Progress (MAPP),
Collegiate Assessment of Academic Proficiency (CAAP), and Collegiate Learning
Assessment (CLA). They also include the results of knowledge tests applied to students at the
end of high school, such as the Scholastic Aptitude Test (SAT) and the American College
Testing (ACT).

Based on 2006 and 2008 MAPP data from a sample of 6,196 students from 23
different U.S. institutions, Liu (2011a) estimated value added as the difference in achievement
between freshmen and seniors upon controlling the admission scores (as measured by the
SAT or the ACT), i.e., by applying an ordinary least squares (OLS) based residual analysis
model. The analysis was at the institutional level, and the response variable was the mean
MAPP. To estimate value added, each regression model (for freshmen and seniors) produced
an error, which is the difference between the observed MAPP and the expected MAPP. This
error was standardized (through the ratio between the error and its standard deviation), and
the difference between the freshmen’s and seniors’ standard errors was the value-added score
of each HEI (LIU, 2011a).

In Liu’s study (2011a), the students’ prior knowledge, as measured through the
SAT, accounted for 70% of their achievement variance as measured by the MAPP. The
remaining 30% of variance was accounted for by institutional and student factors such as
income, maturity, interest, and family support. Liu (2011a) admits that increased scores on
knowledge tests is important for revealing institutional effectiveness, but other factors such as
rate of graduates against total number of original places, time to graduation, employability
rates, student satisfaction, and rates of admission to graduate studies are also relevant for
discussing the extent of an institution’s contribution to student achievement. However, the
author acknowledges a limitation in not having used other explanatory variables (related both
to the student and the institution) for the MAPP achievement.

In a later study, Liu (2011b) used the same sample to compare two VAMs: OLS-
based residual analysis model and HLM-based residual analysis model. In addition, the author

introduced two control variables: selectivity (as measured by the percentage of students
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admitted from all candidates), and degree awarded (undergraduate or graduate degree).
Selectivity proved to be a significant variable to explain academic achievement, which
suggests that institutional factors should be included in estimations of value added.
Considering that the students were grouped by school, the HLM proved to provide a
multilevel structure of data more adequately, estimating how much of the variance in
academic achievement was accounted for by differences between and within institutions (Liu,
2011a). In contrast, the OLS model is based on the assumption that the observations are
independent; however, school-level observations (starting and ending scores) are not
independent when estimating value added as they are affected by institutional characteristics
(Liu, 2011).

Melguizo et al. (2017) used one single database to compare three VAMSs: 1) fixed
effects, 2) random effects, and 3) aggregated residuals effect. Building on data from
Colombia, the authors employed as response variables the graduation rate, the employment
rate of graduates, and the SABER PRO score. The ranking of the HEIs changed for each
response variable, which suggests that different achievement variables should be explored to
assess educational quality. The study showed empirical evidence to support that the VAM
based on fixed effects of the HEIs was the best alternative to address student selection bias.
According to Kim and Lalancette (2013, p. 14), fixed effects models assume that each school
has its own fixed effects on student achievement in order to “reduce bias caused by not

reflecting unmodeled differences between schools™.

2.2.5 Criticisms of Value-Added Models

The very existence of different methodologies of value-added estimation evinces
unresolved issues in the literature. Three controversial dimensions stand out in debates
amongst researchers and practitioners, namely: 1) use of the VAM and its possible
consequences in higher education, 2) VAM measurement methods, and 3) VAM statistics.
Criticisms in the first dimension can be reduced by: 1) making explicit the methodological
choices and the purpose of estimation, which eventually allows for comparisons and
identification of tradeoffs; 2) using other achievement metrics to make the model reliable and
valid for important policy decisions; and 3) predicting the consequences of the potential
incentives that the VAM may awaken in the stakeholders in the educational process (National
Research Council, 2010).

Criticisms in the second dimension may be summarized as follows:
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1) the use of knowledge tests is insufficient to measure academic achievement —
if the test is not broad enough to cover most of the expected student
knowledge or, else, if it is too rigorous, it is unlikely to provide accurate
information about the value added by teachers/schools;

2) all tests are susceptible to measurement errors at both the individual and
aggregate levels — the greater the error, the lower a study’s ability to measure
value added by employing a knowledge test;

3) the tests must be reported on equal interval scales, i.e., the difference between
10 and 20 points must be equal to the difference between 80 and 90 points;

4) some VAMs allow for comparing different series along a common scale; it is
important to figure out how the properties of vertical scales affect value-added
estimates (National Research Council, 2010).

Green et al. (2012) agree that the prediction errors are a technical problem of the

VAM. For instance, a 2010 survey by the U.S. Department of Education found that the rate of
Type 1 errors (the likelithood of a “good teacher” being falsely identified as a “bad teacher”)
and Type 2 errors (the probability of a “bad teacher” being falsely identified as a “good
teacher”) is 25% in a 3-year-long database and 35% for a 1-year-long database.

Another criticism is toward the fact that the VAMs neglect the knowledge
acquired by a student in interaction with peers (Center for Education Policy Research, 2011).
In fact, students do share knowledge in groups to perform academic activities. In higher
education, students engage not only in junior research, extension, teacher assistance and
tutorial education, but also in sports and cultural activities through which they share
knowledge with students from different programs.

Four major criticisms stand out toward the statistics used in the VAM. The first
one is bias-related: to address the non-randomness of students in schools, the VAM uses their
prior knowledge and sometimes the students’ and the schools’ characteristics as control
variables; as a result, the school effect may be underestimated or overestimated depending on
the predictor variables included in the model. Another criticism involves sample size: surveys
based on a small number of students of a given teacher/school do not accurately estimate
value-added, as few underperforming students can significantly reduce teacher/school
effectiveness and, therefore, reduce the actual value added. Another issue is data quality:
missing data may affect the accuracy and stability of the value-added estimate and produce

bias. Finally, more complex methods tend to feature better technical quality, but they are
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more difficult for the general public to understand; therefore, it is necessary to choose models
that are both complex and transparent (National Research Council, 2010).

Green et al. (2012) discuss the drawbacks in estimating teacher effectiveness
using value-added models. They show that the correlation between a teacher’s value added
from one year to the other is low, around 0.2 to 0.3, and cannot be explained either by student
characteristics or by variables of the educational context. Such low correlation, the authors
argue, may be indicative of the low significance of using the model to implement teacher
policies. Alexander, Jang and Kankane (2017), examining k-12 students performance among
states from 2007 to 2013, showed that including student achievement in teacher evaluation
models does not have significant positive effect in improving student performance. Also, they
found out that policies based exclusively on student scores didn’t get rid of wide gaps in
achievement between students groups (Alexander, Jang, & Kankane, 2017). Therefore,
choosing a methodology requires awareness of its limitations in order to ensure research
quality.

As this dissertation aims to show the impacts that changing the methodology for
estimating the IDD may have on the ranking of undergraduate programs in Accounting in

Brazil, the next chapter describes the methodological steps pursued to attain this goal.
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3 METHODOLOGY

This chapter details the methodological aspects that guided the study of the object
of research (the IDD quality indicator), including the research approach and the method and
procedures for data collection and analysis.

Within the economics of education, researchers face some methodological
challenges, especially to carry out empirical research, as in this case. One of the explanations
for the lack of consensus on the relationship between inputs and output in the education
production function stems from three recurring problems: 1) the lack of ‘good’ data to
estimate the function, 2) theoretical challenges in adapting the microeconomic theory of firm
to the economics of education, and 3) methodological challenges to statistical analysis (Brito,
2012).

Defining the research methodology in education is also challenging because this is
a complex area that has multiple determinants. Still, such definition is expected to be linked to
both the research problem and the theoretical framework used to approach it. The next section

describes the research approach used in this dissertation.

3.1 Quantitative Research

A quantitative research design is defined as a logical set of procedures for data
collection, analysis, and dissemination that allows for answering the research question and
testing hypotheses about specific variables. Quantitative studies are used when the research is
aimed to test the effect of a given process or describe trends and relationships between
variables (Clark & Creswell, 2015). This design was considered as the most suitable for the
present purpose of investigating the impacts of changing the methodology for estimating the
IDD on the ranking of undergraduate programs in Accounting in Brazil.

The statistical method was chosen as the method of procedure to ensure greater
research objectivity and accuracy (Gil, 1999). Such method is recommended when it is
impossible to gain a deeper understanding of the phenomena and their relationships without
quantifying them, because of the myriad and complexity of these phenomena (Martins &

Theophilo, 2017).

3.2 Database and Sample

The analysis of secondary data is aimed to describe trends in the variables of a

given population by using a large, previously collected database and resorting to statistics
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(Clark & Creswell, 2015; Johnston, 2014; Smith, 2011). The major advantages of this type of
design include its cost-effectiveness and convenience of using available data.

However, like any other type of research, one which uses secondary data requires
some methodological precautions regarding the sample and its validity, the measuring
instruments, and the validity of both instruments and sample. The researcher is expected to
avoid bias in data selection, use a representative sample of the population, observe if
variability is sufficient to tap into key concepts, be careful with missing data, and sort out
subgroups from large data sets (Clarke & Cossette, 2000). Large databases collected by
government agencies tend to use a high-quality data set and be representative of the
population, thus supporting the validity and generalization of the findings (Johnston, 2014).

The researcher is also expected to notice possible flaws in the original instruments
and misconceptions in proxy measures. Also, time has some effect on the research, as some
original data collection may have taken place long before data analysis and mismatches are
likely to occur between the initial measurement conditions and the researcher’s own proposal
(Clarke & Cossette, 2000).

Johnston (2014) suggests a step-by-step procedure to use secondary databases,
namely: 1) develop the research question, 2) identify the database, and 3) assess the database
to ensure its usability for the research purposes. Clarke and Cossette (2000) also recommend
that after being granted access to the data, researchers should 1) prepare the database for
proper use in their own research, which includes spotting missing data and making the
necessary arrangements, 2) use statistics for descriptive analysis and other types of analysis,
and 3) report the results properly.

Based on the concerns above, the first step in this research was to identify which
databases would provide the necessary material to attain the purpose of this dissertation. Data
from the different levels of education in Brazil are public, free, and easily retrievable from the
federal government’s website. The following databases were obtained over the second half of
2018: 1) 2015 Enade score, 2) 2015 Preliminary Program Quality Level (CPC), and 3) 2015
Indicator of Difference between Observed and Expected Achievements (IDD).

As for the 2015 Enade score, data were obtained from all students who took the
Enade in 2015, as well as their answers to the socioeconomic questionnaire applied before the
test. To be included in the sample, students needed to have a score above zero and valid
answers to the questionnaire. The following data were collected from this database: Enade

score per student, student socioeconomic characteristics (age, gender, ethnicity, nationality,
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parental education, family income, type of high school, weekly study hours, yearly number of
books read, employment status, and student funding or scholarship for high school).

As for the 2015 CPC, data were extracted from all undergraduate programs in
Accounting that had a CPC available for year 2015. More specifically, the following data
were collected: program code, learning modality, federated state, seniors registered to and
participating in the 2015 Enade, mean Enade scores (general training, specific training, and
overall score), number of participants with Enem score, program score, standardized score for
pedagogical teaching structure (ODP), standardized IDD score, standardized score for
infrastructure and physical facilities (IFF), standardized score for opportunity for further
training/learning (OAF), number of faculty members, standardized score for faculty members
with a master’s degree (Me), standardized score for faculty members with a doctoral degree
(Doc), standardized score for employment contract (RT), continuous CPC, and CPC Level.
These variables were chosen because they are the ones disclosed by Brazilian government
when they talk about quality in higher education. All of them (ODP, IDD, IFF, OAF, Me, Doc
and RT) are variables used to describe institutional characteristics of specific IES.

As for the 2015 IDD, data extraction targeted the student’s prior performance as
measured through their Enem scores. The scores were collected for the four knowledge areas
assessed on Enem, namely: languages (LT), mathematics (MT), natural sciences (CN), and
humanities (CH). Finally, as for the 2015 IGC, data collection targeted all data related to the
educational institutions that provide undergraduate programs in Accounting. This included:
type of institution and percentage of undergraduate and graduate students.

After concatenating all databases and considering that 65,283 Accounting
undergraduates had signed up for the 2015 Enade (Brasil, 2015), the sampling resulted in a
total of 30,668 students from 911 programs, representing 46.98% of the population.

3.3 The Correlational Research

Correlational research, aimed to describe to what extent the predictor variables
relate to the response variables, was the statistical research of choice to estimate the
magnitude and direction of association between the variables (Clark & Creswell, 2015), as the
value-added measures establish a relationship linking institutional and academic variables to
academic achievement.

Correlational research design is used to describe the relationship between

variables. The procedure generally follows this logic: multiple variables are measured for
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each participant, and statistics is used to estimate the magnitude and direction of the
association between such variables (Clark & Creswell, 2015, p. 196)

Inep’s value-added models are all based on regression equations where student
and program variables are predictive of academic achievement. Thus, to meet the first specific
objective of this study (i.e., compare the value-added models used in the Sinaes since its
implementation), the undergraduate programs’ IDDs were re-estimated for the sample
following both the correlational design and Inep Technical Bulletins released since 2006.

Table 10 shows the periods of use of each IDD model and their estimation
formulas, as well as the changes made due to data availability and the names ascribed to the
models for analysis purposes. Appendix 1 provides a table with all the variables used in this

dissertation, including name, code, type, and description.
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Inep models

Models tested in the dissertation

Period

2006-2010
(Model 1)

2011-2012
(Model 2)

2013
(Model 3)

2014 —to
date
(Model 4)

Inep formula
IDD=C—-C

c
= Bii+ Bow + fsz
+ f,Doc + s Me
+ BeRT + (3, IFF
+ BgODP + ¢

é ZBli+BZW+B3Z

IDD=Cc- C
c
= B, Enem+ B,w
+ S5z + 4, Doc
+ BsMe + BgRT
+ B, IFF + B3 ODP
+ ¢

B.Enem + B,w
Bz

+ 0

IDD=C-1T
c
= p;Enem + S,w
+ B3z + B,Doc
+ fsMe + [4RT
+ B,1FF + 3 ODP
+ B,0AF + ¢
I
= BlEnem + ﬁzw
+ 5z
IDD=C-T

o

= ﬂo + ﬂ1CN + ﬁzCH
+ ByLC + ByMT + ¢

~

=B, + BL,CN + B,CH
+ BsLC + B,MT

Changes to Inep formula

- The Enade scores of seniors (c) and
freshmen (i) were replaced by the Enade
and Enem scores of the same student,
respectively.

- Variable z (ratio between the number of
seniors and the number of freshmen in
program i) was excluded from the model
because the same student is used in both
equations.

- Instead of using Enem scores and Enade
scores from different freshmen and seniors
(c), the model used the respective scores of
the same students.

- Variable z (ratio between the number of
seniors and the number of freshmen in
program i) was excluded from the model
because the same student is used in both
equations.

- Instead of using Enem scores and Enade
scores from different freshmen and seniors
(c), the model used the respective scores of
the same students.

- Variable z (ratio between the number of
seniors and the number of freshmen in
program i) was excluded from the model
because the same student is used in both
equations.

- No estimation changes

Formula used
IDD=C- C

c

= fB,CN + 3,CH

+ B5LC + B, MT + Bsw

+ f¢Doc + 3, Me

+ BsRT + BoIFF

+ L10ODP + ¢
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C
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C
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c
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+ ¢

I= ﬁlEnem + ﬁzw

IDD=C-1T

=

s+ B.CN + B,CH
L,LC + B,MT + ¢

~ 4+ 1
=

=y + B,CN + B,CH
+ B;LC + B,MT

Source: based on Inep (2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019).

The variables were used following the current Inep description for all models

tested in this research (Models 1-4). This stage aimed to identify the methodological and

practical implications in estimating the value added by a program to student achievement

following the different Inep Technical Bulletins. Statistical differences between the models

were analyzed using the freeware R (R Core Team, 2017) and software Excel®.
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Following Inep Technical Bulletins, OLS multiple linear regression was the
statistical technique used to estimate the IDD in Models 1-3, while HLM regression, also

known as multilevel regression analysis, was used to estimate the IDD in Model 4.

3.4 Program Quality Levels According to the Value-Added Methodology

To accomplish the second specific objective (i.e., rate undergraduate programs in
Accounting based on different VAMs), the quality indicator CPC was re-estimated for each of
the models tested. To this end, the Enade score had to be re-estimated following the 2015 Inep
Technical Bulletin, so that it could fit to the research sample data. The variables related to the
student’s perception of the training/learning process (infrastructure ‘IFF’, pedagogical
teaching structure ‘ODP’, and opportunity for further training/learning ‘OAF’) and to the
faculty characteristics (faculty members with a doctoral degree ‘Doc’, faculty members with a
master’s degree ‘Me’, and employment contract ‘RT’) were extracted from the 2015 CPC
database. Once the CPC was re-estimated, the quality of the programs based on this indicator
was compared across the different models by testing the means and analyzing the variance of
the continuous CPCs and the number of programs in each CPC Level, with a view to
identifying if the CPC of a given program would change depending on the IDD estimation
methodology.

A further measure of program rating was a measure of school effectiveness and
was based on the standard error associated with the value-added estimate of each model. It
was developed by the Tennessee Value-Added Assessment System and applied to higher
education by Liu (2011a). Measuring this standard error helps identify whether each
institution’s value-added estimate is significantly different from the growth pattern of the
other institutions.

The IDD is used to compare effectiveness across schools in the sample. It rates

institutions as in Table 11.
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Table 11. Program rating by school effectiveness

Program’s value-added

Program ranking estimate compared to the Index Interpretation
default value
Level 5: At least 2 standard errors Higher than or equal  Significant evidence that students
Most effective above to 2.00 exceeded the Growth Standard.
Level 4: .
Above-average Between 1 and 2 standard Between 0.99 and Moderate evidence that students
. errors above 1.99 exceeded the Growth Standard.
effectiveness
Level 3: Between 1 standard error Between -1.00 and Evidence that students met the
Average above and 1 standard error
. 1.00 Growth Standard.
effectiveness below
Level 2: :
Approaching Between 1 and 2 standard Between -1.99 and - Moderate evidence that students
did not meet the Growth
Average errors below 0.99

Standard.

effectiveness

Level 1:
Least effective

Significant evidence that students
did not meet the Growth
Standard.

More than 2 standard
errors below

Less than or equal to
-2.00

Source: based on USA (2019, p. 35).

After rating the programs according to their comparative effectiveness, an
analysis was carried out to identify whether their effectiveness is upgraded or downgraded

(i.e., level change) by changing the IDD estimation.

3.5 Determinants of Achievement

To identify the determinants of academic achievement for undergraduate
programs in Accounting in all editions of Enade (third specific objective), a database
composed of Inep microdata (CPC and Enade) for years 2006, 2009, 2012 and 2015 was
collected from the Inep website in April 2018 (Inep, 2018). The CPC database provided data
about the characteristics of the HEIs, while the Enade database provided sociodemographic
data about students.

The statistical technique of choice was regression analysis, one of the most
traditional techniques for establishing a relationship between variables (Hair Jr. et al.). As
data had been collected with students grouped into undergraduate programs in Accounting, a
multilevel regression analysis was used to tackle the independence of observations.

The multilevel analysis was performed by following the steps in Laros and
Marciano’s (2008) recommendation manual: 1) model analysis without any explanatory
variable, which is a null model, 2) model analysis with all lower-level fixed explanatory
variables, 3) introduction of second-level explanatory variables, 4) assessment of regression
coefficients, and 5) introduction of between-level interactions between explanatory variables

(Laros & Marciano, 2008).
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The proxy for achievement was overall Enade score, used as a dependent variable
in the regression model. The independent variables (socioeconomic and school variables)
were chosen based on previous studies on the determinants of academic achievement amongst
Accounting undergraduates in Brazil (see Ferreira, 2015; Miranda et al., 2014; Miranda et al.,
2015; Rodrigues et al., 2016; Rodrigues et al., 2017; Santos, 2012):

1) student-related: gender, age, marital status, ethnicity, income, parental
education, number of books read, allowance to continue studies, gainful
occupation, funding, hours of study, affirmative policy, school, and type of
high school;

2) HEl-related: administrative category, type of academic organization, regional
location, standardized program score for faculty members with a master’s
degree, faculty member with a doctoral degree, employment contract,
infrastructure and physical facilities, pedagogical teaching structure, and
opportunity for further training/learning.

Before performing the regression analysis, multicollinearity between the
explanatory variables was assessed based on the variance inflation factor (VIF) — those with a
VIF above 10 were excluded (Hair et al., 2009). Variable removal was backward, i.e., non-
significant variables were removed one by one from the complete model (Draper & Smith,
1998). After extracting the regression parameters for the explanatory variables in the final
model, the following tests were performed to assess the residual assumptions: normality

(Shapiro-Wilk), independence (Durbin-Watson), and homogeneity of variance (Bartlett).

3.6 Proposal of a New IDD Estimate

Recent studies have estimated the value added of higher education institutions in
different countries by using regression equations that include independent variables related to
students and institutions (i.e., variables that were not linked to their policy, but rather to
uncontrollable factors) (Bogoya & Bogoya, 2013; Cunha & Miller, 2014; Kim & Lalancette;
2013; Liu, 2011a, 2011b; Melguizo et al., 2017; Milla et al., 2016; Pike, 2016; Shavelson et
al., 2016; Steedle, 2012).

Based on the assumptions of the value-added approach, the conceptual framework
underling model design is focused on variables that usually escape institutional control but are
predictive of academic achievement. Consequently, the VAMs include demographic and

contextual factors, which are less susceptible to institutional control. In contrast, they omit
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variables that represent policies subject to institutional action, because such policies are
directly related to the institution’s own effectiveness. Because of these policy influences, a
fixed effect model with a new approach is suggested to calculate the value added. The fixed
models “estimate school effects on student achievement as a fixed parameter”, assuming that
“each school has its own fixed effects on student achievement” (Kim & Lalancette, 2013, p.
14).

The proposal of a new IDD estimation model (Model IDD-VDCF) for
undergraduate programs in Accounting in Brazil was dependent of identifying the
determinants of students’ academic achievement in all Enade editions. This fourth specific
objective of this dissertation is aimed to investigate whether including control variables (at
student and institution level) changes the quality rating of undergraduate programs. To this
end, a correlational study was developed following Laros and Mariano’s (2008) guidelines.
The statistical procedures used for Model IDD-VDCF were: 1) multicollinearity analysis of
the explanatory variables, 2) backward removal of significant variables, 3) variance analysis

of the final model, and 4) testing of residual assumptions.

3.7 Dimensions of Quality for Education in Accounting

Up to this point, the discussion in this dissertation was focused on quality as
conceived of by the Brazilian government. Regardless of the undergraduate program, quality
in Brazilian higher education is measured through the quality indicators produced by the
National Assessment System for Higher Education (Sinaes). However, the author’s
experience in her doctoral stay in the United State showed that the quality of undergraduate
studies is not necessarily determined by a government-driven national assessment system.
When it comes to higher education in Accounting, for instance, there is a strong presence of
professional boards that work in partnership with educational institutions and determine the
quality of their programs.

Thus, the fifth specific objective of this dissertation (i.e., discuss quality
dimensions in Accounting training) was pursued by taking a basic qualitative research-based
approach. This type of research aimed to explore multiple perspectives (Clark & Creswell,
2015) and was deemed suitable for the purpose of tapping into the different perspectives on
what determines the quality of undergraduate programs in Accounting in Brazil and in the

US.
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Documental research was used as the data collection technique. Public documents
included: 1) reports of professional boards — Association to Advance Collegiate Schools of
Business (AACSB), American Institute of Certified Public Accountant (AICPA), Brazilian
Federal Board of Accountants (CFC); and 2) Inep reports, documents, and laws. All public
documents were retrieved from official websites in January 2019. Private documents included
scientific articles published in national and international journals that address the
determinants of academic achievement in Accounting education. Handwritten notes about
these documents were used to collect and organize information. Content analysis was used to

categorize the quality dimensions proposed by Harvey and Green (1993).
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4 DATA ANALYSIS AND DISCUSSION

This dissertation aims to show the impact of changing the IDD estimation
methodology on the rates of undergraduate programs in Accounting in Brazil. As described in
the previous chapter, a large database was arranged (with Enade, CPC, and IDD data) to meet
the research purposes. In this chapter, the results are divided into four sections. Section 4.1
describes data at the student level and the program level. Section 4.2 compares the IDD across
Models 1-4. Section 4.3 compares the Program Quality Levels based on the CPC and school
effectiveness across the four models. Section 4.4 pinpoints the determinants of academic

achievement in all Enade editions.

4.1 Descriptive Analysis

The research database consists of 30,668 Accounting students from 911
undergraduate programs who took the Enade in 2015, answered the student questionnaire and
had a valid Enem score before admission. These students were men (36.52%) and women
(63.48%) in the last year of their undergraduate program in Accounting, with ages ranging
from 18 to 79 years (L = 26.6; 6 = 6.5). Most were single (69.28%), white or Asian descent
(53.35%), and Brazilian nationals (98.83%). Most had fathers and mothers who achieved
some level of basic education (90.13% and 87.18% respectively), and most were the first
family member to achieve higher education (56.13%).

Most had a family income of up to 3,258.00 BRL in 2015, paid their own bills
(56.74%) and worked (80.73%). Some had access to student funding (47.18%), and some
received an allowance for daily expenses (4.19%) or a scholarship (8.41%) from the
institution. Some (23.52%) were admitted to higher education using affirmative policies. Over
a half of the sample studied up to three hours a week (59.93%) and read up to three books a
year in addition to those required at school (51.72%).

Their achievements on the 2015 Enade test were as follows: overall mean score of
41.26 points (¢ = 12.61), mean score in the general training section (FG) of 52.91 points (c =
14.26), and mean score in the specific training section (EC) of 37.36 points (¢ = 14.47). Most
of them (93.33%) took the 2009, 2010 or 2011 Enem, and obtained an overall mean score of
517.69 points (out of 1,000). Table 12 provides the descriptive data for academic

achievement.
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Table 12. Descriptive Statistics of Accounting Students on the 2015 Enade

Variable Mean Median Standard
Deviation
Overall Enade score 41.26 40.50 12.61
Enade score — FG 52.91 53.20 14.26
Enade score — CE 37.36 36.30 14.47
Enem score — CN 486.50 488.00 71.32
Enem score — CH 514.57 515.40 79.14
Enem score — LT 527.75 534.70 65.18
Enem score — MT 541.93 545.20 101.17

Source: research data.

The 911 programs in the sample represented 96% of the undergraduate programs
in Accounting that had their Preliminary Program Quality Level released in 2015. Most
programs were based on in-presence learning (98.24%), rather than on distance learning
(n=16; 1e., 1.8%). Most were provided by private institutions (86.28%), in university
centers, federal institutes or universities (55%), as well as in colleges (45%).

The descriptive statistics shows that the scores varied significantly between public
and private institutions. Previous studies (Camargo et al.,, 2016; Fernandes et al., 2009;
Fernandes et al., 2018; Ferreira, 2015) have already reported a higher achievement of
Accounting students from public HEIs than those from private institutions. Therefore,
program-related variables had their analysis segmented by administrative category (i.e.,
public or private).

Table 13 presents the descriptive statistics for the institutional variables, by
administrative category. The variables related to physical features (IFF) and pedagogical
features (ODP and OAF) pointed to higher standardized scores in the private HEIs than in the
public institutions. In contrast, faculty-related variables (Me, Doc, and RT) had higher

standardized scores in the public HEIs than in the private institutions.
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Table 13. Descriptive statistics of undergraduate programs in Accounting on the 2015 Enade

Variable Admin, Mean Median Stal}dgrd
Category Deviation
Public 2.52 2.48 0.64
IDD Private 2.54 2.49 0.79
Public 2.42 2.27 1.00
ODP Private 3.32 3.32 1.05
Public 2.46 2.42 1.09
IFF Private 3.43 3.54 1.06
Public 2.62 2.53 0.91
OAF Private 3.20 3.23 1.10
Public 3.47 3.67 1.15
Me Private 3.38 3.52 1.17
Public 1.63 1.28 1.31
Doc Private 1.49 1.32 1.11
Public 4.60 5.00 1.00
RT Private 3.53 3.76 1.22
Enade Public 2.93 3.00 0.91
(Continuous) Private 2.27 2.22 0.76
CPC Public 2.69 2.66 0.54
(Continuous) Private 2.58 2.58 0.60

Source: research data.

In the end, the continuous Enade score was higher for the public programs than
for the private ones, which is consistent with prior Brazilian studies, including for other
programs, as previously mentioned. The Program Quality Level, the CPC, too was higher for
the public HEIs, which probably results from the fact that the Enade score accounts for 20%

and the faculty scores account for 30% of this indicator.

4.2 Comparative Analysis of IDD Estimates across Value-Added Models

To perform a comparative analysis across the VAMs, the 2015 IDD was re-
estimated based on the Inep methodology in force between 2006 and 2010 (Model 1), 2011
and 2012 (Model 2), 2013 (Model 3) and 2014-to date (Model 4), as described in Table 10.
The procedures for estimating the IDD in all models were as follows: 1) calculate regression
equations according to the period-specific Technical Bulletins (INEP, 2009; 2010; 2013;
2016), 2) extract parameters to estimate standardized residuals, 3) remove values with
standardized residuals greater than | 3 |, 4) re-estimate regression equations to compute
parameters without outliers, 5) compute the Enade estimate, and 6) estimate the IDD (actual
Enade score minus Enade estimate).

In Models 1- 3, the IDD was estimated based on a least-square multiple linear

regression equation, where the best fit was to minimize the sum of squared differences



72

between estimates and actual data. In other words, the ordinary least squares (OLS) minimize
the sum of the squared residuals in the regression, in order to maximize the model’s degree of
fit to the data set.

Models 1-3 are characterized as difference in residuals models. Their main
characteristic is that they capture whether the students’ academic growth in a given program
is close to or above that observed amongst institutions that admit students with similar
academic skills (Kim & Lalancette, 2013). To estimate the expected scores on the
achievement test (Enade), Models 1-3 use regressions of actual Enade scores for freshmen
and seniors. As the freshmen’s scores were unavailable, this study assumed the value-added
measure (IDD) to be the difference between the observed values and the expected values
based on the admission scores (Enem) and the Accounting seniors’ scores (Enade).

The difference between Model 1 and Models 2-3 is that the independent variable
is the score in each Enem section (Natural Sciences — CN; Human Sciences — CH; Literature
and Languages — LT; Mathematics — MT) in Model 1, but the mean scores of all Enem
sections in Models 2-3. Model 3 is different from Models 1-2 in that the student questionnaire
has been a broader version since 2013, and a new variable was captured based on their
answers: the “opportunity for further training/learning” (OAF); in addition, variables
“pedagogical teaching structure” (ODP) and “infrastructure” (IFF) were reformulated based
on the questionnaire.

According to Inep Technical Bulletins (INEP, 2009; 2010; 2013; 2016), data are
expressed around the mean of each program. Therefore, the IDD estimation for Models 1-3
was based on data at the program level, rather than at the student level. Table 14 shows the
regression statistics for Model 1 after excluding outliers. Variables Doc and Me were non-

significant in the model, while OPD and w were significant at 10%.

Table 14. Regression statistics — Model 1

Coefficients Standard Error t-statistics p-value
Intercept -32.46 2.59 -12.52 0.00
CN 0.02 0.01 2.56 0.01
CH 0.02 0.01 2.65 0.01
LT 0.04 0.01 5.03 0.00
MT 0.05 0.00 10.71 0.00
w -2.76 1.59 -1.73 0.08
Doc 0.02 0.15 0.13 0.90
Me 0.18 0.15 1.19 0.23
RT 0.39 0.11 3.53 0.00
IFF 0.78 0.30 2.57 0.01
ODP 0.53 0.31 1.71 0.09

Source: research data.
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A comparison between Tables 14 and 15 shows that Models 1 and 2 did not
produce much difference in the estimates for parameters related to each variable under
scrutiny. This is probably because both models only diverge in how they employ the student’s
prior knowledge variable(s) (CN, CH, LT, MT, Enem) to explain the Enade results: Model 1

uses the scores of four Enem sections, while Model 2 uses their mean.

Table 15. Regression statistics — Model 2

Coefficients Standard Error t-statistics p-value
Intercept -31.92 2.26 -14.10 0.00
Enem 0.13 0.00 30.65 0.00
w -2.45 1.61 -1.53 0.13
Doc 0.18 0.15 1.15 0.25
Me 0.06 0.15 0.39 0.69
RT 0.32 0.11 2.91 0.00
IFF 1.07 0.30 3.56 0.00
ODP 0.31 0.31 0.99 0.32

Source: research data.

The results shown in Tables 14, 15 and 16 show that faculty characteristics (Doc
and Me) produce no significant contribution to the models tested, and the same holds true for
variable w, which means that parent’s education does not account for student achievement. In

Models 1, 2 and 3 the only significant institutional characteristic was infrastructure.

Table 16. Regression statistics — Model 3

Coefficients Standard Error t-statistics p-value
Intercept -32.06 2.28 -14.05 0.00
Enem 0.13 0.00 30.54 0.00
w -2.40 1.61 -1.49 0.14
Doc 0.06 0.15 0.43 0.67
Me 0.18 0.15 1.14 0.25
RT 0.32 0.11 2.95 0.00
IFF 1.17 0.36 3.29 0.00
ODP 0.37 0.34 1.11 0.27
OAF -0.17 0.33 -0.51 0.61

Source: research data.

To the best of the author’s knowledge, no study has used such a model at the
institution or program level for higher education. In general, studies using OSL regression
equations for higher education arrange their database at the level of freshmen and seniors
(Kim & Lalancette, 2013; Liu, 2011b, Steedle, 2012). The value added is estimated by

averaging the difference between the students’ actual and estimated scores in a given
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institution. In Brazil, as the variables were already based on the mean, the value-added
estimate was already at the institutional level.

Unlike Models 1-3, Model 4 estimates the IDD using an HLM regression
equation, with the main database arranged at the student level and the analysis performed at
two levels: that of the student, and that of the institution (in this case, the undergraduate
program in Accounting). Much as one of the assumptions in OLS models is that the
observations are independent, academic achievement is known to be the result of student
experience in the institution; thus, the test scores of students in a given program cannot be

considered independent of the institution (Kim & Lalancette, 2013).

Table 17. Correlation between standardized Enem and Enade scores

Student Level Institution Level
Enade e Traming  EMade e Training
Enem 0.54 0.37 0.51 0.71 0.61 0.68
CN 0.44 0.31 0.41 0.63 0.56 0.60
CH 0.43 0.31 0.40 0.60 0.55 0.56
LT 0.45 0.33 0.41 0.66 0.57 0.62
MT 0.44 0.26 0.43 0.69 0.53 0.67

Source: research data.

Table 17 shows, for instance, that the correlation between the Enade scores and
the Enem scores is higher at the institution level than at the student level. As such, HLM
models are more appropriate, and Model 4 is a better predictor in that it differentiates the
variance of student scores within and between programs. Table 18 provides the results for the

regression statistics in Model 4.

Table 18. Regression statistics — Model 4

Maximum likelihood-adjusted, linear mixed effects model
Random Effects Variable: CUR 1
Intercept Residual

Standard
Deviation 3.31 9.74

Fixed Effects Variables

Standard Degrees of

Coefficient Deviation Freedom t-statistics p-value
(Intercept) -8.09 0.56 29634 -14.51 0.00
CN 0.02 0.00 29634 20.13 0.00
CH 0.02 0.00 29634 16.82 0.00
LT 0.03 0.00 29634 27.19 0.00
MT 0.02 0.00 29634 35.13 0.00

Source: research data.
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The assumption of variance homogeneity was tested for Model 4, i.e., if level-1
(student) variance is equal across all institutions, it follows that the institutions do not
contribute with additional variance to student achievement and, therefore, the method of
choice should be the classical regression model estimated by OLS. The intraclass correlation
coefficient was estimated to indicate the percentage of total variance that was explained by
the programs. The result was a coefficient of 0.17, 1.e., 17.04% of the variance in student
achievement on Enade is explained by the difference between the programs, which is
consistent with other studies focused on higher education (Ferreira, 2015; Liu, 2011b;
Rodrigues et al., 2016).

The correlation between the IDDs was estimated to assess the relationship
between the models, as suggested by Melguizo et al. (2017). Table 19 points to a high
correlation between the fitted models. The values found are close to those reported by
Melguizo et al. (2017), who compared three VAMs using data from Colombia. They found a
correlation of 0.74 when comparing the cumulative residual model (similar to Models 1-3 in
this dissertation) with the fixed effects model (with selectivity as a control variable), and a
correlation of ca. 0.9 between fixed effects model and random effects model (with or without

control variables).

Table 19. Correlation between value-added estimates (IDD)

M1 M2 M3
M1 1.00

M2 0.98 1.00

M3 0.98 1.00 1.00
M4 0.76 0.78 0.78

Source: research data.

Models 2-3 are perfectly correlated (1). Table 20 confirms this through the
similarity of the parameters across the different models. Model 4 has less similar parameters

because its intercept varies at both the student and the institution levels (see Table 18).
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Table 20. Parameter estimation in Models 1-4

Variable Model 1 Model 2 Model 3 Model 4
Intercept -32.46* -31.92% -32.06* -8.09%*
CN 0.02* - 0.02*
CH 0.02%* - 0.02*
LT 0.04* - 0.03*
MT 0.05%* - 0.02*
Enem - 0.13* 0.13*

W -2.76 -2.45 -2.40 -
Doc 0.02 0.06 0.06 -
Me 0.18 0.18 0.18 -
RT 0.39%* 0.32%* 0.32%* -
IFF 0.78%* 1.07* 1.17* -
ODP 0.53 0.31 0.37 -
OAF - - -0.17 -

* significant at 95% confidence level.
Source: research data.

Some considerations are required when comparing Model 4 against Models 1-3.
First, Models 1-3 ignore all student-level information, as they estimate the IDD at the
mstitution level, while Model 4 uses a student-level database. Results tend to be more reliable
at the student level, since the number of students is much larger than that of institutions (Liu,
2011b; Klein et al., 2008). In addition, while Models 1-3 uses characteristics of both students
(parental education) and institution (faculty and program), Model 4 is based on standardized
test scores but it doesn’t include other variables such as parental education or infrastructure.
However, research on Brazilian undergraduate programs in Accounting (Araujo et al., 2009;
Beck & Rausch; 2014; Miranda, 2011; Ferreira, 2015; Rodrigues et al., 2015; Rodrigues et
al., 2016) has underscored that several individual and institutional aspects should be factored
in to determine academic achievement.

Finally, Table 21 provides the results for the analysis of IDD variance across the
different models, which point to a significant difference between one or more IDD means. In
order to find out which specific groups’means (compared with each other) are different, a
Tukey’s HSD teste was run. The results (Table 22) elucidate that the IDD difference in group-

by-group mean tests is significant only between Model 4 and the other models.

Table 21. Analysis of IDD variance across the models

Source of Variation SS df Variance F p-value F crit
Between Groups 30.43 3 10.14 23.52 0.00 2.61
Within Groups 1569.50 3640 0.43
Total 1599.926 3643

Source: research data.
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Table 22. Tukey HSD test across the models

Undergraduate

Groups Programs Sum Mean Variance
IDD M1 911 2023.79 2.22a 0.48
IDD M2 911 1952.97 2.14a 0.52
IDD M3 911 1943.91 2.13a 0.51
IDD M4 911 2152.04 2.36b 0.21

Source: research data.

After estimating the IDD (difference between observed and Expected
Achievement), the programs’ CPC and the IDD standard deviation were estimated to rank the

programs according to their effectiveness compared to the others (see section 3.4).

4.3 IDD-based Ranking of Undergraduate Programs

Following the Sinaes methodology, undergraduate Program Quality Level is
measured by the CPC indicator, a pool of indicators (each with its specific weight) established
as follows: Enade (20%), IDD (35%), percentage of faculty members with a master’s degree
(7.5%), faculty members with a doctoral degree (15%), percentage of faculty employment
contract of over 40 hours/week (7.5%), program infrastructure (5%), pedagogical teaching

structure (7.5%), and opportunity for further training/learning (2.5%).

Table 23. CPC Levels'®

CPC (Continuous) CPC (Categorical)
0 <CPC<0.945 1
0.945 <CPC < 1.945 2
1.945 <CPC < 2.945 3
2.945 <CPC <3.945 4
3.945<CPC<5 5

Source: INEP, 2018.

The program’s continuous CPCs are rounded and transformed into Levels from 1
to 5, as shown in Table 23. To assess whether the program rankings differed through re-
estimating the IDD, the CPCs were estimated in the four models for all 911 programs in the

sample. Table 24 shows the count of programs in each CPC Level. It is interesting to note that

' The rounding of CPCs to fit one of five levels is questionable to compare the difference between programs:
in the current terms, a program with a continuous rate of 2.95 has the same quality level as a program with
3.90, i.e., they are both in Level 4 (CPC = 4); meanwhile, a program with 2.94 is rated as 3 (CPC = 3), even
though its continuous rate is much close to 2.95. In practice, the programs with continuous CPCs of 2.95 and
2.94 are more likely to be similar to each other and much different from those with continuous CPCs of 3.90.
Had the rounding process adopt a different scale or a larger number of Levels, there could arguably be
greater similarity between the programs ascribed with equal Levels.
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the worst and the best (considering that the same institutions account for these numbers) are
consistent across the models. It is also interesting that Model 4 results in more institutions

considered to have achieved acceptable standards.

Table 24. Program ranking in CPC Levels

CPC Levels Model 1 Model 2 Model 3 Model 4

Level 1 4 5 5 5
Level 2 145 160 161 101
Level 3 593 586 586 639
Level 4 165 156 155 161
Level 5 4 4 4 5

Source: research data.

From Model 1 to Model 2, 34 programs had their CPC Levels changed, 30 of
which upgraded one level and four of which downgraded one level. The largest and smallest
differences between the continuous CPCs of the 30 upgraded programs were 0.18 and 0.02,
respectively, which implies that their upgrade was merely an issue of transforming continuous
scores into categorical levels. In turn, the largest and smallest differences between the
continuous CPCs of the four downgraded programs were respectively 0.1 and 0.03. From
Model 2 to Model 3, two programs had their CPC Levels upgraded, with differences of 0.005
and 0.012 between their continuous CPCs. From Model 3 to Model 4, 112 programs had their
CPC Levels changed, out of which 90 upgraded one level and 22 downgraded one level. In
this case, differences between continuous CPCs were greater, ranging from 0.04 to 0.71.

In any case, such changes also occurred due to the change in value-added
estimation. The control variable of student’s prior knowledge was their individual scores in
the four Enem sections in Model 1, but the mean of such scores in Models 2 and 3. Model 3
also included a further explanatory variable at the institution level — opportunity for further
training/learning (OAF) — and extensively used the student questionnaire to measure the
conditions of training and learning from the students’ perspective. Model 4 excluded the
institution-level explanatory variables and used the scores in the four Enem sections as the
only explanatory variables in a multilevel regression model. This explains why a greatest
change was found in comparing Models 3 and 4.

Amongst the programs that had their CPC Levels changed from Model 3 to Model
4, 62 upgraded from Level 2 to 3. Their mean IDD was 1.3 in Model 3 and 2.0 in Model 4.
The 26 programs that upgraded from Level 3 (Model 3) to 4 (Model 4) had their mean IDD at
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1.8 and 2.4 in Models 3 and 4, respectively. The two programs that upgraded from Level 4
(Model 3) to 5 (Model 4) had their mean IDD at 3.8 in Model 3 and 2.4 in Model 4.

Using HLM-based residual analysis (Model 4) has the advantage of increasing the
reliability of school effects compared to OLS-residual difference models (Model 3). Thus, the
reliability and consistency of the year-by-year estimate of value added for each institution are
higher when applying the multilevel model (Kim & Lalancette, 2013). As such, the value-
added estimate can be used by school leaders to determine how effective an institution is in
contributing to student achievement over the years.

In general, value-added models lend themselves to comparing effectiveness across
institutions (Horn et al., 2017; Kim & Lalancette, 2013; Liu, 2011a; 2011b; Melguizo et al.,
2017; National Research Concil, 2010), which in turn requires defining measurement scales to
compare the models. In addition to ranking the programs based on their CPCs, school
effectiveness was defined using the standard deviations of the value-added scores in Table 11

(see section 3.4, page 64). Table 25 provides the ranking results.

Table 25. Program rating by school effectiveness across Models

Effectiveness Level Model 1 Model 2 Model 3 Model 4
Level 1 — Least Effective 14 15 16 78
Level 2 — Above average effectiveness 68 59 57 110
Level 3 — Average Effectiveness 578 587 587 532
Level 4 — Above Average Effectiveness 192 189 189 102
Level 5 — Most Effective 59 61 62 89

Source: research data.

For example, Table 25 shows that in Model 3, 16 programs are less effective
compared to the others (Level 1); 57 are below average (Level 2); 587 have average
effectiveness (Level 3); 189 are above average (Level 4); and 62 are the most effective
programs in the sample (Level 5). The worst and the best (presuming that the same
institutions account for these numbers) are consistent across the models. It is also interesting
that Model 4 results in more institutions considered to have achieved acceptable standards.

Tables 24 and 25 reveal that the program rankings were similar across Models 1-
3, supporting the results of the regression statistics. Considering Model 4-based CPC ranking
(Table 24) compared to the others, programs tend to concentrate in Level 3, which assumedly
stands for programs with satisfactory quality in the Sinaes classification. However, in

comparing effectiveness across programs, the central values (Level 3) are reduced while
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discrepancy increases across the programs, which were re-ranked in the most extreme levels
(see Table 25).

When comparing Model 1 to Models 2 and 3, 37 programs had their comparative
effectiveness reduced in one level and 44 had an increase of one level, even though the
absolute numbers are close in Table 25. This shows that using mean Enem scores instead of
separate scores for each section (CN, CH, LT, and MT) also impacts comparison across
programs. When comparing Models 2 and 3, one program had its effectiveness level reduced,
and three programs had their effectiveness increased. This supports previous data showing the
similarity between these two models.

The greatest difference is found from Model 3 to Model 4: 70 programs had their
effectiveness upgraded in one level, two programs upgraded two levels (both from “average”
to “more effective” programs), 35 downgraded two levels, and 214 downgraded one level.
Most programs (590) did not experience any change in their comparative effectiveness, but a
meaningful percentage (i.e., 40% of these programs) did have their effectiveness level
changed, which calls for a more fine-grained analysis.

Table 26 shows how the means for student and program variables changes with
changing the estimation methodology (from Model 3 to Model 4). Column 1 describes the
observed variables, column 2 provides the means of these variables for programs downgraded
in two levels of effectiveness (from Model 3 to Model 4), column 3 shows the means for the
programs upgraded in two levels (from Model 3 to Model 4), column 4 includes the p-value
on the Student’s t-test for the difference of means between the two groups, and column 5

introduces an interpretation for the change in mean from one model to the other.

Table 26. Comparison between means (Model 3 vs. Model 4)

2-level

down- 2-levels t test Interpretation

grade upgrade (p-value) (The most effective programs have...)
Enade mean 42.71 50.96 0.00 Highest overall score on the Enade
Mean Enade score for FG 52.91 58.53 0.00 Highest Enade score for FG
Mean Enade score for CE 39.28 48.41 0.00 Highest Enade score for CE
Mean books read/year 0.43 0.55 0.05 Highest % of people reading above 3 books
Mean hours of study 0.28 0.51 0.00 Highest % of people studying above 3h
Mean Enem score for CN 490.83 501.31 0.05 Highest Enem score for Natural Science
Mean Enem score for CN 509.80 540.18 0.00 Highest Enem score for History
Mean Enem score for LT 533.45 546.44 0.00 Highest Enem score for Literature
Mean Enem score for LT 556.93 574.22 0.00 Highest Enem score for Maths
Mean IGC (Continuous) 2.52 3.00 0.00 Highest General Index
Mean ODP 2.26 4.29 0.00 Highest Pedagogical teaching
Mean IFF 2.27 4.48 0.00 Highest Infrastruture
Mean OAF 2.26 4.20 0.00 Highest Opportunity for further training
Mean Me 2.87 3.99 0.00 Highest % of faculty with a master’s degree
Mean Doc 1.16 1.84 0.04 Highest % of faculty with a doctoral degree

Source: research data.
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In programs with 2-level effectiveness upgrade, lower values are found for
number of single students, number of white students or students of Asian descent, student
income, and number of students with scholarships; while higher values are found for students’
average age, ratio of parents with only some level of basic education, and number of
individuals with student funding. Although the means were different between models, they
were non-significant for the variables mentioned, and therefore, are not shown in Table 26
However, the t-test was significant for the difference in means for two student-related
variables: number of books read, and hours of study. The group of programs with upgraded
effectiveness has a higher percentage of students who study over three hours a week and those
who read over three books a year.

Not surprisingly, such 2-level-upgraded programs also have higher Enem and
Enade. They also had higher means for institutional variables IFF, ODP, OAF, Me, and DOC
than the 2-level-downgraded programs. Particularly, the wvariable that measures the
institutions’ continuous IGC was also significantly higher. This means that the most effective
programs are those with better infrastructure, better pedagogical teaching structure, and more
qualified faculty members, as well as those within universities, university centers or federal
institutes.

It follows from such a finding that: 1) the Tennessee ranking system (US, 2019),
whereby school effectiveness is measured from the deviations of the mean is a good way to
compare program effectiveness within and between different value-added models, and
2) multilevel regression models, which include data grouped by institution and data per
student, provide more accurate measures of school effectiveness, especially when comparing
institutions.

Finally, the historical evolution of the IDD estimation methodology shows that
Inep has improved its system of measuring a program’s contribution (value added) to student
achievement. In the beginning, estimation of value added was based on the scores of both
freshmen and seniors in a given institution in a given year and on control variables related to
students and programs. Then, the scores of the same students were considered in two
moments — before admission and at graduation — eliminating other variables.

Such changes have had an impact on the ranking of undergraduate programs in
Accounting, with some institutions having their quality levels upgraded and others having
their levels downgraded. The current model is the most appropriate from a statistical and
practical standpoint, since pooling students within institutions reduces bias in estimating the

value-added of a program and allows for comparability across programs. However, excluding
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control variables related to the characteristics of students and institutions may be a
problematic choice, as value-added measures provide more accurate estimates of a program’s
contribution to student achievement because they do incorporate a set of contextual

characteristics of both students and institutions (Kim & Lalancette, 2013).

4.4 Determinants of Academic Achievement in Accounting

In several countries, institutional effectiveness is assessed primarily by student
achievement measures, usually provided as mean scores in standardized tests (Milla &
Martin; Bellegem, 2016), percentage of graduates (Bailey & Xu, 2012; Yunker, 2005) or
achievement growth using value-added measures (Coates, 20009; Melguizo et al., 2017,
Rodgers, 2005; Shavelson et al., 2016; Zhang, 2009).

The challenges to modeling value-added estimates lie both in gaining access to a
valid, reliable instrument that measures the knowledge acquired by students in their
undergraduate programs and in accounting for the bias of students’ choosing one institution
over the others, with motivation and prior academic preparation influencing learning
(Melguizo et al., 2017). In Brazil, such challenges are partly overcome because the Enade
measures students’ knowledge at the end of their undergraduate studies, while the Enem
measures their knowledge at the end of high school. In addition, the National Census of
Higher Education and the Student Questionnaire provide relevant data both on the conditions
of training and learning and on the students’ socioeconomic characteristics. Therefore, it is
possible to isolate the contribution of an HEI from the students’ personal efforts by using the
proper modeling.

After defining the achievement measure to be used for estimating value added, it
is important to decide how the model will account for differences in students’ quality before
admission and in academic contexts (Shavelson et al., 2016). As such, the explanatory
variables of achievement should be carefully chosen.

After carrying out a comparative analysis between the value-added models used
by the government and review of the Brazilian and international literature on value-added
models, an investigation was pursued to explore which student and institution variables are
significantly related to the overall Enade score, which could eventually add to the debate on
the most appropriate value-added model for the Brazilian context.

Enade data were used from the 2006, 2009, 2012 and 2015 editions as the student-

level response variable for each year, and student and program variables were tested through
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multilevel regression, as described in section 3.5. A regression equation with all model
variables was tested for each year, with non-significant variables being removed one by one
backwardly.

First, a study of multicollinearity among the explanatory variables was carried out
to ensure that a high correlation between them did not produce negative effects on the
goodness of fit. The method of choice was the variance inflation factor (VIF), which measures
how much the variance of a coefficient is inflated by its collinearity. Values above 10 were
excluded: gainful occupation (year 2006), and school shift (year 2012). Subsequently, a null
model was fitted for each year to identify the most appropriate choice of regression model:
linear or multilevel. The HLM was put forward for all years.

The intraclass correlation coefficient (ICC) was estimated to indicate the
percentage of total variance explained by the programs. In 2016, Enade students’ ICC was
0.13, which suggests that 13% of the Enade score variability is explained by the variability
between the undergraduate programs in Accounting. The subsequent ICC figures were as
follows: 0.15 in 2009, 0.11 in 2012, and 0.14 in 2015. Such percentages of school effect in
null models are consistent with previous studies focusing on Brazil ((Ferreira, 2015; Liu,
2011a; Miranda et al., 2015; Rodrigues et al., 2017). Besides, the null model showed good
reliability in all years (above 0.85). Reliability for level-1 intercept is measured through the
ratio of parameter variance to total variance and is the mean reliability of all level-2 units in
the model. These results suggest that the hierarchical model should be used to isolate the
effects within and between Accounting programs in Brazil.

The final model was determined in two stages. First, the student variables were
introduced, except for those that were non-significant in each year. Table 27 shows the
regression results. Among the independent variables, age is the only continuous one; all the

others covariates are categorical.
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Table 27. Two-level fitted model introducing student variables

Explanatory Variables of the Model — Student Level 2006 2009 2012 2015
Fixed Effect Estimates

Intercept 34.76 40.09 35.47 49.42
Age -0.03 -0.13 - -0.07
Gender -1.86 -2.75 -1.67 -2.82
Marital status -1.12 -1.07 -1.08 -0.69
Ethnicity - 0.5 1.09 1.02
Income -2.14 -3.15 -2.61 -3.74
Mother’s level of education - -0.86 -0.61 -
Father’s level of education 0.38 - - -
Gainful occupation 1.49 1.12 - 0.96
Student funding - 2.01 - 1.79
Allowance to continue studies - -2.58 2.47 -1.01
High school institution -0.39 - -0.95 -1.6
Type of high school - -0.47 -0.33 -0.74
Number of books read 0.87 0.55 0.93 0.71
Hours of study 1.29 2.27 2.6 1.8
Affirmative policy - - - 0.42
Academic activity -0.49 -0.98 -0.89 0.87
Random effects

Intercept variance 12.08 24.17 17.81 21.69
Residual variance 84.88 148.79 148.59 138.06
Intraclass correlation 0.12 0.14 0.11 0.14
Number of observations (students) 16898 21708 44203 54860
Number of groups (undergraduate programs) 515 610 739 817

AIC 123687 115767 347719 427281
BIC 123826 115926 347893 427728

Source: research data.

Goodness of fit

Finally, a complete model was produced by including explanatory variables
related to programs and institutions. After fitting the model by excluding non-significant
variables, the final model was obtained for Enade application year (see Table 28). Blank cells

stand for non-significant variables in the final model.
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Table 28. Two-level fitted model, with explanatory variables at both levels

Explanatory Variables of the Model — Student Level 2006 2009 2012 2015
Fixed Effect Estimates
Intercept 34.67 35.66 23.56 48.32
Age -0.03 -0.07 - -0.06
Gender -1.88 -2.26 -1.72 -2.8
Marital status -1.1 -0.96 -1.09 -0.71
Ethnicity - - 0.97 1.01
Income -2.15 -3.17 -2.52 -3.67
Mother’s level of education - -0.73 -0.6 -
Father’s level of education - - - -
Gainful occupation 1.39 1.08 - 0.95
Student funding - 1.55 - 1.86
Allowance to continue studies - -2.56 -2.38 -1.1
High School Institution -0.48 - -0.95 -1.6
Type of high school - -0.47 -0.33 -0.74
Number of books read 0.86 0.55 0.93 0.71
Hours of study 1.29 2.27 2.6 1.8
Affirmative policy - - - 0.42
Academic activity -0.48 -0.88 -0.75 0.77
Administrative category -4.23 -6.12 - -4.83
Academic organization 1.5 1.42 1.33 1.05
Region of the undergraduate program 2.3 2.99 1.38 1.48
Program infrastructure 0.78 0.58 0.03 1.59
Pedagogical teaching structure -0.85 0.97 0.09 -1.68
Opportunity for further training/learning 0.66 - - 0.91
% of faculty members with a master’s degree - 0.54 0.02 0.6
% of faculty members with a doctoral degree - - - 0.52
Employment contract of faculty - 0.34 - -0.27
Random effects
Intercept variance 7.98 12.04 14.33 16.12
Residual variance 84.71 148.61 148.56 137.93
Intraclass correlation 0.09 0.07 0.08 0.1
Number of observations 16898 21708 44203 54860
Number of groups 515 610 739 817
Goodness of fit AIC 123858 171249 347843 427698
BIC 123958 171376 347965 426868

Source: research data.

To complete the statistical analysis of variance as suggested by Laros and
Marciano (2008), residual normality was tested to check if the errors were normally
distributed and the assumptions were met, implying that the residuals tend to normal
distribution. After meeting the statistical requirements, one specific objective remains to be
answered, namely: what are the determinants of achievement amongst Accounting students in
Brazil? Table 29 shows which variables were statistically significant at a=.05 in all Enade

application years.
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Table 29. Interpretation of the model results

Variable Estimate Result Interpretation
Gender Negative Lower female achievement compared to male achievement.
Marital status Negative Lower achievement of single students.
. Lower achievement of students from families with income of up to
Income Negative . ..
6 National Minimum Wage.
Number of books Positive Higher achievement of students who read more.
Hours of study Positive Higher achievement of students who study more hours by
themselves
Academic activity Negative Lower achievement of students who engage in research, extension,

outreach or teacher assistance.
Higher achievement of students who attend institutions classified
as superior to colleges (e.g., universities)
Region of the . Higher achievement of students who attend higher education
Positive LS. . .

undergraduate program institutions located in the South or Southeast of Brazil.
Higher achievement of students who attend higher education
institutions with the highest rates for infrastructure
Higher achievement of studies who attend higher education
Positive institutions with the highest rates for pedagogical teaching
structure.

Source: research data.

Academic organization  Positive

Infrastructure Positive

Pedagogical teaching
structure

It is interesting to note that students who participated in academic activity such as
Extension Projects, Reserching Projects or Advisoring Activities showed a lower achievement
than those who didn’t participate in any of these activities. This result was consistent
throughout 2006, 2009 and 2012, as shown in Table 28. Ferreira (2015) aimed to identify
significant variables in explaining Enade 2012 results. The author suggested that students who
participated in research and teacher assistance activities got worse score than those who
didn’t, while students who participated in extension activities got better grades.

In 2015, students were not asked if there were enrolled in these kind of activities
or not, instead the questionnaire they answered asked if they got scholarship practicing any of
the activities mentioned. Table 28 showed that this variable (Academic Activity) had a
positive effect meaning that students who got scholarship based on involvement in a certain
extra-curricular activity got better Enade score.

To analyze Enade as a measure of the quality of undergraduate programs in
Business Administration, Primi et al. (2018) assessed data from over 71,000 freshmen and
58,000 seniors who took the 2006 Enade. They found that the differences between scores are
significant before admission (prior knowledge) and that the greatest variability of Enade
scores is within the programs themselves and is explained by the students’ socioeconomic

profile.
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In fact, the students’ individual characteristics have been consistently significant
in explaining their final achievement (i.e., income, reading, hours of study, engagement in
extracurricular activities) over the years, and these should be considered in any statistical
model aimed at accounting for student achievement. Because the CPC ranking is based only
on student achievement scores (Enade and IDD) and variables related to the programs’
conditions of training and learning, it is actually reinforcing the difference that exists between
HEIs in Brazil, perpetuating the unequal opportunities of access to higher education.

The IDD, which in theory should measure a program’s contribution to the seniors’
academic achievement, does not include the significant variables that do predict achievement.
Moreover, because the IDD is included as an integral part of the CPC, its weight in assessing
school effectiveness reduces substantially, to the point of being non-significant to the final
ranking of undergraduate programs in the country, as shown in this dissertation.

While still appreciating the efforts made within the Sinaes to identify and measure
contribution of the undergraduate programs to student achievement through the IDD, this
dissertation adds to debates about estimating the programs’ value added by not only focusing
on determinants of achievement but also introducing them into a new proposal of IDD
estimation. In addition to this theoretical contribution, this dissertation also aims to add to
practical actions of undergraduate programs in Accounting by pinpointing which variables
related to the IDD that program coordinators can use to influence their students in the search
for better professional qualification and personal training.

The next chapter introduces this new IDD model proposal. It also discusses its

impacts on ranking school effectiveness.
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5 PROPOSAL OF MODEL IDD-VDCF"’

The proposal of a new IDD estimation model (Model IDD-VDCF) for
undergraduate programs in Accounting in Brazil follows the identification of the determinants
of academic achievement on the Enade. Bailey and Xu (2012) contend that factors unrelated
to achievement should be investigated if one is to provide comprehensive, unmistaken data on
institutional effectiveness, especially when those factors are beyond institutional control. As
students are admitted to undergraduate programs with varying degrees of academic skills and
aspirations, these personal characteristics can affect their achievement, including their
likelithood of completing their studies (Bailey & Xu, 2012).

Liu (2011a, 2011b) argues that in addition to accounting for student-related
variables, it is necessary to control institutional variables, such as the selection process and
the provision of graduate programs, which may affect student’s final achievement. Steedle
(2012) refutes this claim: in his study, the control variables (administrative category,
historically black people-oriented HEIs, existence of graduate programs, selectivity, full-time
enrolment, percent enrolled white, full-time retention rate, overall graduation rate, and
student/faculty ratio) accounted for 10% of the variance in the achievement scores, but none
of them was significant in the model after introducing the SAT variable at the institution
level. The SAT compares to the Enem in Brazil, as both provide the students’ score at high
school: SAT exam is often taken at various points in high school and may also be taken

multiple times while Enem is a more uniformly administered exam only taken at the end of

high school.

5.1 Defining the Value-Added Model IDD-VDCF

The procedure included choosing and estimating the variables for each sample
participant (Accounting students) as well as defining the adequate statistics to determine the
magnitude and direction of the association between the variables. As the value-added
measures available for use in the Brazilian context are based on student achievement
measures, the Enade score was used as a proxy for achievement.

The model included the significant determinants of achievement in all Enade
editions as explanatory variables, as shown in Table 27. However, the variables related to

institutional policies, such as conditions of training and learning (infrastructure and

"7 The name of the proposed model refers to the existing Sinaes indicator (IDD) and to the name of the
researcher who is proposing it (Vivian Duarte Couto Fernandes-VDCF).
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pedagogical teaching structure), were not included because they were deemed as an integral
part of the very program management policy. Hence, including such variables would
undermine the actual value added of the programs. Similarly, the variable related to students’
engagement in teacher assistance, research and extension was not included because the
existence of such activities was also considered to be part of the institutional policy of the

undergraduate program. Table 30 shows the variables included in each construct.

Table 30. Description of Variables in Model IDD-VDCF

Constructs Variable Name (Acronym) Variable Description
S.tudent Enade (Enade) Overall Enade score
achievement
Enem Score — Natural Sciences (CN) Enem score in Natural Sciences
Past achievement Enem Score — Hpmanities (CH) Enem score ?n H}Jmanities
Enem Score — Literature (LT) Enem score in Literature
Enem Score — Mathematics (MT) Enem score in Mathematics
Gender (gen) 1 female, 0 male
Students’ Marital status (stat) 1 single, 0 married
sociodemographic  Household income (inco) 1 up to 3,258.00 BRL, 0 above 3,258 BRL
characteristics Number of books read in a year (book) 1 up to 3 books, 0 above 3
Number of extra-class study hours (hour) 1 up to 3 hours a week, 0 above 3
1 colleges, 0 universities and university

Conditions of Type of academic organization (type)

train d centers
ril:rl;ginan Learning modality (moda) 1 in-person learning, 0 distance learning
£ Region of undergraduate program (reg) 1 South or Southeast, 0 others

Source: research data.

Model IDD-VDCEF is a value-added model that can be used to estimate how much
higher education institutions contribute to the student’s final achievement, considering their
sociodemographic characteristics, their prior achievement, and the specific characteristics of
their HEIL. This is a multilevel mixed effects model (random intercept for the program, and
fixed effects of the explanatory variables), where value added is the mean difference between
observed scores and estimated scores for all students in a given program.

The hierarchical model tested for this purpose has two levels of analysis:
Accounting students, and programs. At level 1, the students’ prior achievement scores (Enem)
and sociodemographic characteristics were used as explanations for the Enade score. At level
2, the conditions of training and learning in the Accounting programs were used as predictors
of the level-1 intercept.

Thus, the equation that describes Model IDD-VDCEF for undergraduate programs

in Accounting in Brazil is given by:
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Enadeij = ﬁO] + ﬁ1CNi + ﬁZCHi +ﬁ3LTL + ﬁ4MTi + ﬁ5geni + ﬁGStal'

Level 1: .
eve + Byinc; + Pgbook; + Bohour; + 1i;

(18)

Level 2: Boj =Yoo + Yortype + vomoda; + yosreg; + U (19)

where: Enade;; is the score of student i from the undergraduate program in Accounting j on
the 2015 Enade; pf,; is mean Enade score for all students in program j;
B1, B2, B3, Ba, Bs, Be» B7, Bs, Bo are the level-1 regression parameters; CN, CH, LT and MT are
continuous variables for previous achievement (Enem scores); gen is the dummy variable for
gender; sfa is the dummy variable for marital status; inc is the dummy variable for income;
book is the dummy variable for number of books students read a year; hour is the dummy
variable for hours used for extra-class studies; r;; is the residual score of student i in program
15 Yoo 1s the overall mean Enade score of all undergraduate programs in Accounting in Brazil;
Y0118 the difference in the mean Enade scores between programs in universities/university
centers and programs in colleges; ¥y, is the difference in the mean Enade scores between the
in-person learning programs and distance learning programs; y,s is the difference in the mean
Enade scores between programs in the South and Southeast and programs in the other regions
of Brazil; uy; is the residual score of program j, pointing to a difference between program j

and the overall mean Enade score.

5.2 Results of Model IDD-VDCF

Following Laros and Mariano (2008), the first decision was to test whether the
multilevel model (HLM) would be the most appropriate to assess value added in Brazilian
undergraduate programs in Accounting. To this end, a null model was tested, i.e., without
explanatory variables (see equations 20 and 21).

Nivel 1: Enade;; = fBo; + 1y (20)

Nivel 2: By = yoo + Uo;j ©2))
The results of the null model supported the use of the multilevel model, since the
ICC was 0.17, i.e., 17% of the total variance in the Enade scores is explained by differences
between the programs. The multilevel analysis is preferred when a significant amount of the

variance in achievement (above 10%) is explained by school factors (Laros & Marciano,

2008).
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The second stage was to assess the multicollinearity between the explanatory
variables to ensure the model is accurate in only estimating parameters that are not highly
correlated. This included assessing the Variance Inflation Factor (VIF): the higher the
coefficient of determination, the higher the VIF indicating high collinearity between
variables. Variables with VIF above 10 were excluded from the model (Hair et al., 2008).

Table 31 provides the test result, showing that no variables should be removed a priori.

Table 31. Multicollinearity analysis of Model IDD-VDCF

Level Variables VIF Level Variables VIF
Student Gender 1.07 Program  Academic organization  1.60
Marital status 1.14 Learning modality 1.68
Family income 1.06 Regional location 1.14
Books read a year 1.06
Extra-class study 1.06
Enem score — CN 2.12
Enem score — CH 2.12
Enem score — LT 1.95
Enem score — MT 1.60

Source: research data.

Regression analysis was performed twice. The first regression served to estimate
the parameters, observe the predicted values and estimate the standardized residuals. The
second regression served to exclude outliers, i.e., those values with standardized residuals
above | 3 |. The data reported in this dissertation were obtained in the model after excluding
outliers.

The first step was to include the level-1 (student) variables. Table 32 summarizes
the results of the fixed effects model with random intercept for the programs. At the student
level, prior knowledge, as measured through ENEM scores (CN, CH, LT, and MT), as well as
all sociodemographic variables tested in the model, were significant predictors of Enade

achievement.
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Table 32. IDD-VDCF model estimates with level-1 variables

Standard Degrees of

Estimate Error  Freedom  t-value  p-value
Fixed Effects (Level 1)
Intercept -4.17 0.60 29630 -7.01 0.00
Enem CN 0.02 0.00 29630 18.94 0.00
Enem CH 0.02 0.00 29630 15.82 0.00
Enem LT 0.04 0.00 29630 29.21 0.00
Enem MT 0.02 0.00 29630 32.28 0.00
Gender -1.64 0.12 29630 -13.61 0.00
Marital status -0.43 0.13 29630 -3.34 0.00
Income -1.09 0.13 29630 -8.50 0.00
Books -0.28 0.12 29630 -2.40 0.02
Hours -1.25 0.12 29630 -10.55 0.00

Source: research data.

The coefficient of determination (R?), which measures the fit of the model, was
37.90. The intraclass correlation was 10.09%, which resulted from including the Enem-related
variables. Liu (2011b) says that the ICC reduced from 15 to 10% on average when prior
knowledge is controlled in the model. The Bayesian Information Criterion (BIC) was 226621,
which is lower than the value in the null model, i.e., indicates a better fitted model.

The findings consistently show that the percentage of variance explained by the
programs was reduced (ICC = 0.09) after introducing student- and program-level explanatory
variables into the equations. The main reason is that the Enem scores accounted for a
substantial amount of variation in the Enade achievement because of the high correlation
between both Enade and Enem scores (p = 0.55). The adjusted determination coefficient of

the final model was 38.05.
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Table 33. Statistics of final Model IDD-VDCF

Standard
Fixed Effect Estimate Deviation t-value p-value
Intercept -9.82 1.08 -9.06 0.00
Enem CN 0.02 0.00 18.79 0.00
Enem CH 0.02 0.00 15.80 0.00
Enem LT 0.03 0.00 29.05 0.00
Enem MT 0.02 0.00 31.98 0.00
Gender -1.67 0.12 -13.84 0.00
Marital status -0.48 0.13 -3.71 0.00
Income -1.05 0.13 -8.14 0.00
Number of books -0.29 0.12 -2.48 0.01
Hours of study -1.26 0.12 -10.58 0.00
Academic organization 1.01 0.26 3.82 0.00
Learning modality 5.02 0.92 5.48 0.00
Region of the undergraduate program 0.92 0.27 3.42 0.00
Random effects
Intercept variance 9.52 3.08
Residual variance 93.67 9.68
Intraclass correlation 0.09
Number of observations 30668
Number of groups 911
Goodness of fit AIC 226475 Adjuzsted 38.05
BIC 226599 R

Source: research data.

Table 33 shows that students who read up to three books a year have on average
achievements 0.29 lower on the Enade than those who read above three books. Students who
study up to three hours a week have on average 1.26 lower achievements on the Enade than
those studied for three or more hours. Women perform lower than men (1.67 on average), and
singles also score lower (0.48 on average). Students with family income of up to 3,258.00
BRL have an Enade score on average 1.05 lower than those with incomes that equaled or
exceeded that amount.

Regarding institutional characteristics, students enrolled in programs in
universities, university centers or federal institutes have mean Enade scores 1.01 higher than
those peers in colleges. In-person learning programs students have Enade scores on average
5.02 higher than those students in distance learning programs. Students attending programs in
the South and Southeast of the country have mean Enade scores 0.92 higher than the others.

To assess reliability, residual analysis was performed through graphs and
statistical tests. The residuals have a normal distribution (see Figure 5), which was confirmed

by a Kolmogorov-Smirnov normality test with p-value of 0.08 (i.e., above the significance
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level of 0.05). In other words, the statistical test does not reject the null hypothesis that the
residuals have normal distribution. The F test was also performed and confirmed homogeneity

in the variance of the model residuals (p-value = 0.44).

Figure 5. Graphic analysis of residuals in Model IDD-VDCF
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Source: research data.

Once the statistical requirements were checked for fitting the model, the results
were analyzed for their practical implications. After identifying the best fit regression
equation for the context of Accounting programs in Brazil, the IDC in Model IDD-VDCF was
analyzed by estimating the difference between the students’ actual achievements and expected
achievements, considering their admission characteristics (Enem scores), their personal
characteristics (gender, marital status, income, reading and study habits) and the conditions of
training and learning (type of academic organization, type of education, and regional location

of the program).

5.3 Comparison Between the Proposed Model and the Actual Inep Model

The correlation between the value added estimates as provided by the Inep model

and Model IDD-VDCEF is 0.94, which shows a high correspondence between the IDDs in both
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models. Both models have significantly different means (0=5%), even though their correlation

is high (see Table 34).

Table 34. T-test for dependent samples (Model 4 and Model IDD-VDCEF)

IDD M4  IDD VDCF

Mean 2.36 2.54
Variance 0.21 0.20
Pearson Correlation 0.94

t-statistics -35.94

p-value 0.00

Source: based on the research data.

Statistically, Model IDD-VDCEF provides a better fit of the data compared to the
Inep model, as it presents lower values of AIC and BIC, as shown in the analysis of variance
between both models (see Table 35). In addition, the Likelihood Ratio Test (LRT) was
performed, in what:

Hpy: the simplest model (Model 4) fits as well as the Model IDD-VDCF

H;: Model IDD-VDCEF fits significantly better than Model 4.

Through the LRT (0=5%), the null hypothesis is rejected, that is, the IDD-VDCF
Model presented the best fit. Furthermore, the coefficient of determination of the proposed
model (R2 = 38.05) is higher than the coefficient of Model 4 (R2 = 37.05). Another indication
that, statistically, the proposed model is more adequate to the analyzed database is the mean
square of the error (QME), in which in the IDD-VDCF Model it was 91.9, while in the Inep

model it was 97.6.

Table 35. Variance Analysis Between the Inep and IDD-VDCF Models

Model DF  AIC BIC logLik p-value
VDCF 15 228647.4 228772.3  -114309
M4 7 229096.5 229154.8 -114541 <.0001

Source: research data.

Model IDD-VDCEF is different from the current Inep model (Model 4) in that it
includes explanatory variables for achievement at both level 1 (student) and level 2
(programs). At level 1, the terms Bs(gen;), Bs(sta;), B,(inco;), Bg(book ;)and Bg(hour ;)

were introduced in the model as predictors of achievement. At level 2, the terms yy, (type;),

Yoz (moda;) and yy3(reg;) were also included in the equation.
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At the program level, part of the variance between academic achievements can be
explained by variables academic organization, learning modality and regional location, while
another part of the variance remains unexplained as captured through the residuals ( ug;).
Figure 6 shows the correspondence between the residual and the institution’s ranking position

based on the program value-added estimated in Model IDD-VDCEF.

Figure 6. Effect of the undergraduate program on academic achievement in Model IDD-VDCF
r
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Source: research data.

The findings draw attention to the social structure of undergraduate programs in
Brazil. Even though such findings are representative only of the undergraduate programs in
Accounting, they may be similar for programs in several other fields. Even though a model
was developed that controls for the students’ socioeconomic conditions, this research reveals
that inequality persists in higher education. Despite the public policies of social inclusion
headed by the Worker’s Party government between 2003 and 2018, the most privileged social
class has still dominated the best programs in the country.

Programs below the red line in Figure 6 contributed negatively to the Enade
results, i.e., added less than expected in light of the students’ Enem scores; programs with
residuals above the red line contributed more than expected to Enade results in light of the
students’ Enem scores. As such, the higher a program’s ranking, the better its institutional
effectiveness (i.e., the higher the value added to student achievement). Yeh (2020) would
consider this the demoralizing effect while Merton (1968, p. 3) refers to this as the Mathew
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effect: “For unto every one that hath shall be given, and he shall have abundance: but from
him that hath not shall be taken away even that which he hath”, i.e. those with more get more.
Yeh (2010), when studying K-12 education, identified that small differences
between students' previous achievement (measured by standardized tests) are amplified by the
structure of schools, not only perpetuating, but widening the achievement gap that exists
between poor students and their wealthier colleagues. In this sense, Yeh (2020) argues that the
application of standardized tests, classification and comparison of groups based on them
serves to demoralize underperforming students, thus justifying the permanence of the
achievement gap between low-income minority students and their more affluent peers. For the
author, students should be assessed at their own levels, with specific assessment objectives
allowing them to know whether they are advancing to higher levels of success. Thus, students
would not lose their persistence and motivation to continue with their studies (Yeh, 2020).
Table 36 shows that the programs in the last decile of the ranking score better on
the criteria of training and learning (infrastructure, IFF; pedagogical teaching structure, ODP;
opportunity for further training/learning, OAF; faculty members with a master’s degree, Me;
faculty members with a doctoral degree, Doc; employment contract, RT) and have students

from more privileged socioeconomic backgrounds.



Table 36. Differences between first and last deciles in the ranking of undergraduate programs

Student-related Variables 1:;/[2;1)16 lo(tll\l/[;‘;c)l le Program-related Variables 12\422‘:)1 ¢ 10;&{;‘:)1 le
Age 25.07 24.54 Enade (Continuous) 1.60 3.51
Enade 38.67 51.33 IDD released 1.7 3.43
Enade (FG) 5147 5787 lc’)elgiggogical teaching 25 36
Enade (CE) 34.38 49.13 Infrastructure IFF 2.6 3.8
Percentage of singles 0.79 0.83 Opportunity for further 2.6 3.6
Percentage of white people 0.52 0.58 training OAF
Percentage of fathers with some level basic education 0.88 0.87 Master teachers Me 3.0 3.7
Percentage of mothers with some level of basic education 0.85 0.84 Doctoral teachers Doc 1.3 1.8
Percentage of incomes up to 3,258.00 BRL 0,70 0.61 work regimen RT 3.3 4.0
Percentage of first family members to reach higher education 0.86 0.58
Books read a year 0.49 0.50
Hours of study 0.36 0.45
Enem (CN) 495.99 505.40
Enem (CH) 527.40 535.49
Enem (LT) 539.89 544.94
Enem (MT) 555.71 571.27

Source: research data.

98
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Analyses should not focus only on the students’ final achievement, as revealed in
their Enade sores, or on a single quality indicator such as the CPC, which combines indicators
and is difficult to interpret. Assuming that the purpose of programs, faculty, organization
leaders and policy makers is to provide quality education that adds to the students’ academic
development, greater importance should be placed on analyzing a program’s value added
alongside student achievement. In other words, it is necessary to find out which variables are
related to a program’s value added (IDD), so that the program coordinators can provide better
training to their students.

To this end, a correlation test was performed between the student- and program-
related variables and the different IDD estimation models (Models 1-4 and IDD-VDCF),
assuming that an understanding of the determinants of academic gain will support
organization leaders in making practical decisions to improve the institutional effectiveness of

their programs.

Table 37. Correlation between IDD and student characteristics

IDD Ml IDD M2 IDD M3 IDD M4 IDD VDCF
Marital status Pob 0.20* 0.20* 0.20* 0.04* -0.01
Ethnicity Ppb 0.05%* 0.06* 0.06* 0.04* 0.01
Nationality Ppb 0.02%* 0.02%* 0.02%* 0.01%* 0.00
Level of education (father’s) Ppb -0.02* -0.02* -0.01* 0.00 -0.00
Level of education (mother’s)  pyp -0.01* -0.01* -0.01 0.00 0.00
Income Ppb 0.06* 0.06* 0.06%* 0.03* 0.01
Work Ppb -0.00 0.00 0.00 0.02%* 0.01
Funding Pob -0.17* -0.19° -0.19° 0.01 0.00
Affirmative policy Ppb -0.04* -0.04* -0.04* -0.00 0.00
High school institution Ppb 0.01 0.01* 0.01* 0.01 -0.01
Type of high school Ppb 0.12* 0.12% 0.12% 0.02* 0.01
First in the family in an HEI Pob -0.02* -0.02* -0.02* -0.01 -0.01
No. of books read Ppb -0.02* -0.02* -0.02* -0.02%* .000
Hours of study Ppb -0.05* -0.04* -0.05%* -0.05%* -0.00
Enem (CN) p 0.03* 0.02%* 0.02%* 0.04* 0.01
Enem (CH) p 0.03* 0.01 0.01 0.03* 0.00
Enem (LT) p 0.04* 0.04* 0.04* 0.04* 0.00
Enem (MT) p 0.03* 0.05%* 0.04* 0.06* 0.01%*

ppb- Point Biserial Correlation Coefficient; p Pearson Correlation Coefficient
* Correlation is significant at 0.05 (two-tailed).

Source: research data.

In Table 37, the IDD is significantly correlated with individual student
characteristics in all Inep models (Model 1, Model 2, Model 3, Model 4) (i.e., marital status,
ethnicity, parental education, income, type of high school, number of books read, hours of
study). As a program’s value added is correlated with the students’ sociodemographic
characteristics regardless of institutional efforts, it follows that the public policies of social

inclusion are essential in Brazil. If the IDD conceptually is an indicator that measures “the
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value a program adds to student achievement”'® (INEP, 2019), it should not be related to the
students’ personal characteristics, as in Model IDD-VDCF. The proposed model has only one
significant correlation with individual characteristic (Enem MT), suggesting that it does a
good job (and better than the other models) of capturing programmatic differences not
individual characteristics. Controlling for academic characteristics is crucial if the goal is to
measure a program’s contribution.

Program coordinators have little control over such sociodemographic variables,
since public policies for social inclusion are in general at the level of the HEIs or the federal
government. Therefore, attention should be drawn to the fact that the number of books read
and hours of study are related to academic achievement. As programs with students who read
more books and study longer outperforms the others, practical measures that encourage such
activities can improve institutional effectiveness.

Correlation was also tested between the IDD in all models and the program-
specific characteristics. The results are in Table 38. Not surprisingly, the program-related
variables, such as the characteristics of faculty members’ (doctoral degree, master’s degree,
and employment contract), are significantly related to the programs’ contribution to their
students’ academic achievement. Since these are mutable factors, these correlations are fair

and can offer insight on how to make programmatic improvements.

Table 38. Correlation between IDD and characteristics of the undergraduate programs in Accounting

IDD M1 IDD M2 IDD M3 IDD M4 IDD VDCF
Academic organization Ppb 0.02 0.02 0.02 0.11* 0.03
No. of programs in the HEI p 0.14%* 0.16* 0.16%* 0.24%* 0.18%*
IGC (continuous) p 0.35% 0.34* 0.34%* 0.42% 0.40
Learning modality Ppb 0.11* 0.04 0.04 0.05 -0.03
ODP p 0.35% 0.35% 0.35% 0.26 0.25
IFF p 0.36* 0.38%* 0.38% 0.31% 0.29%
OAF p 0.35% 0.36* 0.36* 0.30% 0.27*
Faculty with a master’s degree p 0.12* 0.13* 0.13* 0.18%* 0.16%*
Faculty with a doctoral degree p 0.07* 0.08%* 0.07* 0.11%* 0.10%*
Employment contract p 0.15% 0.13* 0.13* 0.16* 0.16*

ppv: Point Biserial Correlation Coefficient; p: Pearson Correlation Coefficient
* Correlation is significant at 0.05 (two-tailed).
Source: research data.

In both Tables 37 and 38, the correlation coefficients in Model 4 are higher than
those in Model IDD-VDCF because including control variables in Model IDD-VDCF

(regional location, learning modality, and type of institution) reduced the effect of

'8 The author’s translation to: “o valor agregado pelo curso ao desempenho do estudante”.
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institutional characteristics on academic achievement. This is another advantage of Model
IDD-VDCF over Model 4; after all, policy makers want to identify which institutions are
producing higher performers but reporting only differences in scores may be insufficient
because of the significance of program-related variables.

Miranda (2011) assessed the relationship between Accounting students’ academic
achievement and teacher qualification. The author used the 2009 Enade scores as a proxy of
achievement and extracted explanatory variables related to three factors (academic
qualifications, professional qualifications, and pedagogical qualifications) from a
questionnaire applied to undergraduate program coordinators of 218 HEIs in Brazil. Only the
factor of academic qualification provided a significant regression coefficient for the Enade
scores. However, the level of academic qualification was positively and statistically related to
pedagogical qualification, and the variable related to professional qualification was correlated
with the Enade scores.

The present data also show that pedagogical teaching structure (ODP),
opportunity for further training/learning (OAF) and program infrastructure (IFF) are variables
significantly related to a program’s value added, i.e., the higher the rates in those variables,
the greater a program’s contribution to student achievement on the Enade. Cruz, Corrar and
Slomski (2008) analyzed the relationship between student achievement and some pedagogical
variables of undergraduate programs in Accounting. Based on data from 2002, they found that
student achievement was higher when 1) the faculty members had more updated qualification
for their respective courses, 2) the teachers used innovative teaching techniques, 3) the
students carried out research as a learning strategy, 4) the courses were based on textbooks
instead of handouts and summaries, and 5) the students had access to computer laboratories.

Thus, the present research data show that in order to add more value to student
achievement, undergraduate programs in Accounting need to strive to provide quality
infrastructure, well-designed pedagogical teaching structure, and offer scholarship for

students to participate in research, extension and help them to manage their career.

5.4 Practical Implications of Model IDD-VDCF

Probably, the most appealing result for coordinators of Accounting programs,
organization leaders and policy makers is the ranking of the Brazilian institutions’ value
added. So what is the impact of introducing control variables into the IDD model (students’

sociodemographic variables, and variables of conditions of training and learning)? What
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changes does it entail for discussions over Program Quality Level? What is the difference
between the current Inep model (Model 4) and the model herein proposed (IDD-VDCF)?

The CPC is the major indicator used by the federal government to allocate public
resources in Brazil, but it is not exclusive. Decree No. 7233, as of 19 July 2010, defines in
Art. 4 the parameters to be considered for resource allocation: number of enrollments and
number of admissions and graduations, diversity of programs, scientific production, number
of patents, relationship between number of students and faculty members, number of graduate
programs, extension projects, and results on the Sinaes assessments (Inep, 2010). As the CPC
is the Sinaes indicator, its result does matter to organization leaders.

In describing the higher education financing system in Brazil, Calziani et al.
(2018) report that public funding of public HEIs has not been based on the institutions’
effectiveness or quality, but rather on their size, which generally relates to the magnitude of
personnel spending. It comes with no surprise that Secretary of Higher Education Arnaldo
Lima Junior told Brazilian newspaper Folha de Sdo Paulo in October 2019 that the
government is studying new ways of allocating resources to public institutions primarily
based on their performance, rather than their size. According to the Secretary, currently 90%
of the budget is dependent on the size of the HEIs while only 10% is related to their quality
(Fernandes & Tomazelli, 2019).

In the private system, the government provides public resources through 1)
student financing programs, such as Fies; 2) tax waiver programs, e.g., by discounting tuition
fees from income taxes of individuals, and providing legal entities with tax exemptions in
exchange for scholarships (Prouni), and 3) research funding through tax incentives for
technological innovation (Calziani et al., 2018). In these cases, funding is granted to programs
with a CPC above 3, while the remaining programs are subject to on-site audits and may be
unauthorized to operate if the rate persists.

Table 39 shows the program ranking by CPC Levels in both the current Inep
model (Model 4) and the proposed model (Model IDD-VDCF): three programs rated 1, 89
rated 2, 610 rated 3, 206 rated 4, and three rated 5. Although they seem to be similar models,

they may produce rating differences that are significant for a particular institution.



103

Table 39. CPC comparison between Model 4 and Model IDD-VDCF

CPC Model 4 Model IDD-VDCF
1 5 3
2 101 &9
3 639 610
4 161 206
5 5 3

Source: research data.

When the quality indicator CPC is estimated, changing from Model 4 to Model
IDD-VDCEF produced no effect in the Level of 842 programs, while reducing the Level of six
programs by 1 and increasing the Level of 63 programs by 1. More specifically, 16 programs
would upgrade from Level 2 to 3, which would fend off on-site audits by the Ministry of
Education, while 2 programs would have their CPC downgraded to Level 2, which would
result in on-site audits and reduced public resources.

The two programs upgraded from Level 1 to 2 have mostly female students
(68%), with income of up to 3,258.00 BRL, provide night classes, in-person learning, and are
held in colleges with no graduate programs; 1 of them is in the Midwest region and the other
one in the Southeast. Their IGC is 1.0 and 1.1. One has scores for ODP (2.3), IFF (0.5) and
OAF (0.9) much lower than the other (3.1, 3.0, and 2.9, respectively), but higher scores for
faculty (1.0 vs 0.4 for master’s degree, 0.8 vs 0.0 for doctoral degree, and 0.8 vs. 0.0 for
employment contract).

Students in the 16 programs upgraded from Level 2 to 3 are usually female
students (63%), single (78%), and white or Asian descent (50%), and at an average age of 25;
93% and 89% of their fathers and mothers have up to secondary level of education,
respectively; 78% have a family income of up to 3,258.00 BRL; 5% had a scholarship, and
18% were admitted through affirmative policies; 70% study up to three hours a week, and
54% read up to three books a year. All programs provide in-person learning at night, and only
one is at a university providing graduate studies. The IGC of these institutions ranges from
1.6 to 2.4. The faculty score is low: on average 2.3 for members with a master’s degree (SD
1.1), 0.7 for members with a doctoral degree (SD 0.5), and 2.8 for employment contract (SD
1.2). On average, their pedagogical teaching structure is 2.6 (SD 0.9), their infrastructure is
2.7, and their opportunity for further training/learning is 2.5 (SD 1.1).

Most of the 45 programs upgraded from Level 3 to 4 are private (37), and their
IGC ranges from 2.2 to 3.8. Two of them are full-time programs, and the remainders are night
classes programs. On average, their scores are 4.2 (SD 0.7) for faculty members with a

master’s degree, 2.4 (SD 1.0) for those with a doctoral degree, and 4.3 (SD 0.9) for
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employment contract. These scores are surprising since private programs generally have less
formally educated faculty (Table 13, page 71) and it emphasizes that faculty seems to be the
key contributor to student achievement for this context. Their educational process scored on
average as follows: 3.3 for ODP (SD 1.1), 3.6 for IFF (SD 0.9), and 3.3 for OAF (SD 1.0),
which correspond to the averages of private HEI.

Two of the six CPC-downgraded programs moved from Level 3 to 2. Both are
held in private colleges that provide nocturnal in-person learning. One is in a higher education
institution with IGC of 2.2 and 98% of its students in undergraduate studies. The other is in an
institution with IGC 2.3 and 100% of its students in undergraduate studies. The former has
higher scores in the variables related to pedagogical teaching structure, infrastructure and
opportunity for further training/learning (2.9, 3.2, and 3.3, respectively), but lower scores for
faculty (1.3 for Me, 1.4 for Doc, and 2.6 for RT). Again, data shows the importance of faculty
characteristics in measuring courses quality by indicators as the CPC. Most students are single
(85%) and have parents with some secondary level of education at most (83% for mothers,
85% for fathers). Their average age is 28, and most read up to three books a year (56%) and
study up to three hours a week (63%)

Comparing the impacts produced on the CPC by estimating value added through
Model IDD-VDCF and Inep Models (Table 39) shows a similar behavior between the
program-related variables for programs in equivalent CPC Levels. The same happened when
comparing Inep Models 3 and 4: even though the IDD was significantly different between
them, this difference did not produce significant statistical impacts on the CPC-based ranking
of the programs, which may have been due to the weights assigned to the components of this
indicator.

The underlying assumptions for the CPC weights are based on Fernandes et al.
(2009), who used freshmen’s and seniors’ Enade scores in 2005, 2006 and 2007, years when
the students had not taken the Enem. As the estimates of seniors’ achievement scores were not
controlled for prior achievement, Fernandes et al. (2009) considered the necessity of including
other variables such as the conditions of training and learning (infrastructure, pedagogical
teaching structure, opportunity for further training/learning, and faculty characteristics) to
produce a more ‘ideal’ measure of Program Quality Level.

Besides, the educational context was different. The number of enrollments in
higher education expanded 73.6% from 4,626,740 in 2005 to 8,033,574 in 2019 (INEP,
2016a; INEP, 2019). Increased spending at this level of education has been more significant

from 2012 onwards, due to the expansion of programs in Science Without Borders and



105

Restructuring and Expansion of Federal Universities (REUNI — acronym in Portuguese) and
the investment in distance learning. In addition, the government has also provided incentives
to expand the private sector through programs Higher Education Financing Program (Fies)
and University for All (Prouni) (Brasil, 2016).

Therefore, reanalyzing the weights of the variables that make up the CPC is
necessary both for higher education in general and for undergraduate programs in Accounting
in particular. Building on the data analyzed in this dissertation, it seems that the quality
indicator CPC is in fact reinforcing the already existing difference between the programs as it
uses the IDD and the conditions of the training and learning (ODP, IFF, OAF, Me, Doc, and
RT) to estimate a single measurement of quality. As shown in Tables 37 and 38, the IDD 1is
positively related to these characteristics. In other words, the higher the IDD, the higher the
Program Quality Levels for faculty and infrastructure. Therefore, a suggestion is that Sinaes
uses the IDD as a separate quality indicator from CPC, so that a program’s institutional
effectiveness can be compared with its conditions of training and learning, and this
information helps organization leaders prioritize educational policies that do produce higher
achievement amongst the students.

According to Jones (2018), producing a single achievement measure from various
dimensions results in complexity in interpreting this measure since appropriate weights are
necessary to combine the previously separate measures. Determining equal weights would be
the simplest solution but combining different weights can be necessary depending on the
purpose of that indicator (Jones, 2018).

In general, the weights are arbitrary for institution ranking (Kehn, 2014), causing
discrepancies for a given institution or program across different systems (Usher & Medow,
2009), as reported by Jones (2018) for the different U.S. ranking systems. For this reason,
Marginson (2014) contends that combining several indicators into a single measure may be
questionable. In most countries, where no national assessment system is in place, different
indicators attest to the quality of an undergraduate program, which comes back to the question
of values and purpose of education discussed in Mitchell and Mitchell (2003).

In the U.S. undergraduate programs in Accounting, for example, quality can be
gauged based on: the institution’s accreditation by external members; its student admission
system; its faculty credentials, including professional and academic certifications; the quantity
and quality of its publications; the employability of its graduates; and the type of institution,
since US private institutions tend to have fewer classrooms, which favors learning (Nagle et

al., 2018). Regardless of the undergraduate program, quality in Brazilian higher education is
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measured through the quality indicators produced by the National Assessment System for
Higher Education (Sinaes).

The last specific objective of this dissertation is to discuss about the concept of
quality in undergraduate programs in Accounting by drawing on how quality is perceived and
assessed in the US. The choice of the US for analysis was based on the fact that its conditions
of training/learning and history of Accounting education share similar characteristics with
those in Brazil. Besides, this author had the opportunity to spend one year as a doctoral visitor
at the University of Minnesota, US, and could collect data directly in the country. The next

chapter is aimed to attain this objective.
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6 DISCUSSING THE DIMENSIONS OF QUALITY IN ACCOUNTING

The growth of higher education in Brazil and worldwide has caused social unrest
about what the so called ““ quality” of this level of education. The very educational institutions
realized the urgency of quality to respond to a competitive environment, to meet the
stakeholders’ needs, and keep up with technological advances and the knowledge economy
(Kundu, 2016). This discussion was driven particularly by events in the 1960s and 1970s,
which led to increased spending on education and mandatory years of schooling, as well as
the emergence of economic theories like the Theory of Human Capital. The quantitative boom
in education spending in that period was followed by discussions about the “quality” of this
investment in the following decade (Bertolini, 2009).

Some concepts are defined for the term in 1980s: quality is determined by the
extent to which objectives are achieved (Groot, 1983), quality is fit for purpose (Ball, 1985
apud Elton, 1986), and quality is a measure of value added (Mcclain et al., 1989). At the
beginning of the following decade, Harvey and Green (1993) published Defining Quality for
Assessment and Assessment in Higher Education. The authors summarized the major aspects
of the discussion and presented a categorization for the different ways of perceiving quality,
which will be reported in section 6.1.

Recent studies also consider the quality of higher education based on the
principles of total quality management (TQM). Mustafa and Chiang (2006) suggested an
assessment framework that involves the following areas of higher education: faculty, staff,
infrastructure, academic life, job management policies for undergraduates, curriculum,
pedagogical teaching structure, and admission process. Also using the TQM as a parameter,
Viswanadhan and Rao (2005) used the following parameters to measure the quality of
distance learning programs: management, customer-orientation, communication, access to the
program, learning environment, assessment and continuous improvement.

However, Srikanthan and Dalrymple (2002, 2003) criticize the TQM approach in
the education system. They argue that TQM models are inadequate for educational services
and that distinguishing the teaching-learning functions from the institution service functions is
necessary when it comes to higher education. After all, quality certification and accreditation
agencies are concerned with student learning in higher education.

The quality of educational programs at the various levels of education is the
subject of debate and research worldwide (Freitas, 2012). In basic education, for example, the

Programme for International Student Assessment (Pisa), coordinated by the OECD, aims to
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produce indicators that contribute to discussing quality of education in over 65 participating
countries. Since 1995, the international comparative study Trends in International
Mathematics and Science Studies (TIMSS), coordinated by the International Association for
the Assessment of Educational Achievement (IEA), has assessed the math and science
knowledge of participating students from 58 countries. All these programs aim to interpret the
differences between education systems to improve the teaching-learning process and to assist
in decision-making on education in the participating countries.

In higher education, too, quality has been measured by accreditation systems or
program assessment systems (Freitas, 2012). The higher education assessment process has
gone beyond self-assessment reports by institutions or on-site assessment by a panel of
experts; it includes the use of standardized student knowledge tests to assess undergraduate
programs and their host institutions (Pedrosa et al., 2013). In 2008, the OECD launched a
feasibility study, named Assessment of Higher Education Learning Outcomes (AHELO), to
assess the possibility of developing international measures for higher education learning
(Tremblay et al., 2012).

The goal was to create a comprehensive multidimensional, interdisciplinary and
intercultural system that could assess whether students were really learning valuable
knowledge and skills. Having a single system for different countries was aimed at
comparability of student learning in higher education across the OECD member countries.
However, only one pilot project was implemented given methodological difficulties and lack
of political support and funding for such an audacious goal (Melguizo et al. 2017).

In the US, the program Collegiate Learning Assessment (CLA) measures the
higher education students’ problem-solving ability, analytical thinking, critical thinking, and
writing skills. The aim is to provide two types of information to participating institutions: the
difference in achievement between freshmen and senior, and whether this difference is larger
or smaller than expected given the progress of other institutions (Klein et al., 2008). More
recent proposals, such as the Voluntary System of Accountability (VSA), aims to measure
educational outcomes using standardized tests based on the concept of value added, and
therefore, respond to the public cry for evidence of student learning (Liu, 2010).

When it comes to undergraduate programs in Accounting, non-governmental
organizations (e.g., Association to Advance Collegiate Schools of Business — AACSB,
Association of International Certified Public Accountants — AICPA, and Brazilian Federal
Board of Accountants — CFC) have developed specific procedures to measure Program

Quality Level through assessment and certification processes, as well as exams to certify
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professional quality. Like other fields of knowledge, Accounting education is driven to
improve teaching and learning quality as a means to respond to the new dynamics of
organizations and enable professionals to be ethical and reduce possible professional failures
(FREITAS, 2012).

Nonetheless, the term “quality” in education is multifaceted and multidimensional
in its conceptualization, assessment, and measurement, which means it is difficult to analyze
from a single perspective (KRAUSE, 2012; KUNDU, 2016). To improve educational quality,
the current level of this quality is a necessary measure, and higher education institutions have
developed assessment and measurement tools to check their quality and improve their
educational achievement. However, an HEI is not an industry per se, a company with well-
defined and delimited processes, but a rather complex organization (VROEIJENSTIJN,
2003).

6.1 Dimensions of Quality

Austin (1980) distinguishes five different views on quality in education, namely:

1) mystical view: quality cannot be defined or measured given the complexity
and ambiguity of higher education;

2) reputation-oriented view: based on agreement or consensus on the quality of a
particular institution, i.e., if people agree that a particular institution is of high
quality, then it is of high quality;

3) resources-oriented vision: based on the institution’s physical, personal, and
financial resources, i.e., the better the resources, the higher the quality of a
given institution;

4) results-oriented view: based on the production approach, i.e., quality as a
measure of an institution’s products: students, publications, research funding,
etc.;

5) value-added view: based on economic principles, i.e., quality as a measure of
the benefits provided to students.

Harvey and Green (1994) claim that the different conceptions of quality in higher

education can be interrelated and provide five dimensions for thinking about quality: quality
as exceptional, quality as consistency or perfection, quality as fitness for purpose, quality as

value-for-money, and quality as transformation.
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Quality as exceptional “takes as axiomatic that quality is something special”. This
dimension can be found in three variations: 1) the traditional notion of quality as something
distinct, which requires no measurement (i.e., its own existence comes with the idea of
distinction), 2) the notion of excellence, whereby quality is related to high standards (e.g., if a
university has the best tech lab, it is a top-notch university), 3) quality as confirmation of
standards, which is an attenuated notion of excellence, with quality being present if some
standards are exceeded, i.e., quality control is overcome (Harvey & Green, 1993, p.3).

In the dimension of quality as consistency or perfection, quality is no longer
something unique, special, but rather something that can be achieved by everyone. In this
dimension, quality is based on a set of specifications that must be met in products, processes
or results. It is a concept that is also linked to the organizational culture, producing the idea
that quality is the responsibility of all stakeholders (Harvey & Green, 1993).

Quality as fitness for purpose is an idea that is only possible if the conditions of
product manufacturing or service provision are stipulated before delivery. In general, the
purposes for the existence of something should be stated by the client; after all, there is no
point in a perfect product if it does not meet the consumer’s purposes (Harvey & Green,
1993). Hence, quality is measured in terms of the extent to which it achieves the proposed
objectives.

Barnett (1992) argues that higher education is an educational process that requires
an understanding of what quality is wanted for prior to conceptualizing it. According to the
author, the conceptions of product and service are distinct, and therefore, it is not possible to
establish generalizable standards in education. His fundamental questions are: “What are we
trying to offer students in higher education?”, “How would we know whether what we are
offering is of high quality?”, “How might we improve the quality of what is offered?” As
such, the author resumes the discussion about the level of the purpose in higher education,
which was later discussed economically by Mitchell and Mitchell (2003).

Elton (1986, p. 84) contends that the idea that quality is fitness for purpose is a
simplistic view with the intention of using quality as a planning tool, i.e., to “establish
priorities, allocate resources, open and close courses, and close departments and institutions”.
However, the author questions whether quality is an appropriate tool for such goals and points
out that how people’s work is assessed and measured impacts their attitude toward their work.
Thus, the danger of higher education assessment is to use the results for non-work-driven
purposes. It could also lead to a viscous cycle where formative evaluation is not helpful but

reinforcing or harmful to the process.
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In contrast, Harvey and Green (1993) make it clear that educational quality must
be a concept concerned with the stakeholder, with students being the major stakeholders in
education. From this perspective, when looking at quality as fit for purpose, one is thinking
about the result of education for the end consumer, i.e., the student. Galiffa and Batalle (2010)
contend that the quality of education is related to processes or outcomes (i.e., academic
achievement).

Quality as value-for-money brings along the economic conception that quality
equals its value. The key idea in this discussion is accountability over the investments. Thus,
economic effectiveness is the imperative upon which return on investment needs to be
measured. In higher education, effectiveness is seen in terms of control mechanisms (quality
audit), quantitative results (achievement indicators), on-site assessment (of faculty members),
and assessment of academic research (Harvey & Green, 1993).

Finally, quality as transformation is built on the assumption that there is a
qualitative change, a change of form. As education does not provide a product but a service,
such transformation is not doing anything for the consumer, but rather transforming the very
consumer, empowering him/her. Empowerment involves providing the individual with
enough strength to influence his/her own transformation. In education, empowering means:
engaging the individuals in the decisions that affect their transformation, and the
transformation process itself provides an opportunity for self-empowerment with consequent
impact on the decision-making processes that affect these individuals (Harvey & Green,
1993). There are four ways to empower students: via student assessment; providing students
control over their own learning; developing critical capacity; and providing minimum
standards for them to track their own achievements (Harvey & Green, 1993).

Bertolin (2009, p. 133) say that three 21st-century ideas about the mission of
higher education have influenced different trends in conceiving of higher education quality,
namely: 1) economic competitiveness and market growth, 2) sustainable socio-cultural and

economic development, and 3) social cohesion and equity (see Table 40).
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Table 40. Perspectives of quality in higher education

Perspective of

quality Associated terms Stakeholders Purposes of Higher Education
Economist Employability and Private sector, OECD, Emphasis on enhancing aspects of
perspective Efficiency and government economic growth and employability.
. Differentiation, UNESCO, European Diversity of rellevant aspects
Pluralistic . ) (economy, socio-culture, democracy,
. Importance, and Union, and education . .
perspective etc.), with emphasis on the emergence
Relevance sector pe e
of local specificities.
Perspective of Equit UNESCO and education  Emphasis on aspects contributing to
equity quity sector social cohesion.

Source: Bertolin (2009, p. 134).

The economic perspective is consistent with the private enterprise, international
multilateral organizations (e.g., the World Bank and the OECD), and neoliberal governments,
and emphasizes the idea that investment in education is directly related to economic growth
and indicators of employability. The pluralistic vision is led by international bodies (e.g.,
UNESCO — United Nations Educational, Scientific and Cultural Organisation) and the
academia; it draws on a broader view of higher education that recognizes it not only as a
driver of economic growth but also as a facilitator of human development, given its role in
contributing to social cohesion, reducing the inequalities produced by the capitalist economic
system (Bertolin, 2009).

As quality is a multifaceted term that should be interpreted in terms of purpose
and context (Bertolin, 2009; Harvey & Green, 1993; Krause, 2012; Kundu, 2016), the
Brazilian and American contexts of higher education in the field of Accounting were analyzed

to understand how quality is perceived by government and professional boards.

6.2 U.S. Higher Education Programs in Accounting

Enrollments in Accounting programs have been growing in the US since 1993,
peaking 253,082 students in 2014-2015 (see Table 41). Only from 1995 to 2000 is there a

significant decrease (23%) in the enrollments.
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Table 41. Enrollment trend in U.S. undergraduate programs in Accounting

Master’s in MBA in Master’s in

Year Bachelor’s . . . PhD Total
Accounting Accounting Taxation

1993-1994 189,863 10,114 3,398 5,942 1,002 210,319
1994-1995 192.870 10,010 3,510 6,510 870 213,770
1995-1996 174,010 9,430 3,360 4,760 770 192,330
1998-1999 134,050 8,620 3,770 2,600 770 149,810
1999-2000 127,960 9,455 2,445 3,130 680 143,670
2000-2001 134,775 10,375 4,000 2,395 800 152,345
2001-2002 133,435 12,565 4,065 3,555 890 154,510
2002-2003 141,175 17,540 5,270 3,550 1,085 168,620
2003-2004 142,735 18,795 4,030 3,595 955 170,110
2006-2007 173,299 21,253 4,482 3,239 1,095 203,368
2007-2008 181,075 24,065 4,166 2,305 1,224 212,835
2009-2010 187,534 29,464 5,100 2,822 1,188 226,108
2011-2012 201,570 29,648 5,132 2,840 1,189 240,379
2014-2015 207,071 39,641 3,107 2,068 1,195 253,082
2015-2016 216,482 29,428 3,014 3,177 946 253,047
2017-2018 207,806 27,482 3,208 2,645 732 241,873

Source: AICPA (2019, p. 6).

According to an annual AICPA report, one of the main factors related to the
reduced number of enrollment from 1995 to 2000 was the image of the undergraduate
program in Accounting amongst high school students, as they did not know the profession
(Taylor Research And Consulting Group, 2000). This image was related to the traditional
Accounting course provided in high school, which was oriented to bookkeeping and did not
show the real role of an accountant in the society. This diagnosis led to the creation of the
Accounting Pilot and Bridge Project to develop a high school curriculum in the US (Deines et
al., 2012). For Simons et al. (2003), other factors for the decreased numbers of enrollments
included the media coverage of scandals in the Accounting market (failures in audits,
questionable Accounting practices, lack of internal control) and the technological changes in
the business world since that time.

In the 2018 AICPA annual report, 51% of those enrolled in the undergraduate and
master’s programs in Accounting are male, 56% are white, and only 10% are international
students. In 2018, 76,542 students graduated: 54,947 from undergraduate studies, and 21,595
from master’s studies (AICPA, 2019). In 2014-2016, the number of enrollments in graduate
programs dropped because of the recent economic recession in the country accompanied by
higher tuition fees (NAGLE et al., 2018). However, unemployment is lower amongst certified
professionals compared to other professionals, which has encouraged an increasing number of
people seeking this type of advantage in the labor market (AICPA, 2019).

Table 42 shows that the number of graduates from both master’s programs and

undergraduate programs increased in the field of Accounting in the first decade of the 21st
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century. However, it slightly decreased after 2013-2014, which led the AICPA, in partnership
with the AACSB, to invest in projects to support students and newly graduated professionals.
Both organizations have also invested in partnerships with companies to hire certified
professionals. In 2018, 19,498 bachelors and 11,405 masters were hired by CPA firms, an
increase of 22% and 275%, respectively, when compared to year 2000 (AICPA, 2019).

Table 42. Trend in the number of graduates from US undergraduate programs in Accounting

Year Bachelor’s Master’s Total Year Bachelor’s Master’s Total
Graduates Graduates Graduates Graduates

1993-1994 53,450 7,170 60,620 2003-2004 40,420 13,340 53,760
1994-1995 53,360 7,860 61,220 2006-2007 47,662 16,559 64,221
1995-1996 52,030 7,630 59,660 2007-2008 48,968 17,491 66,459
1998-1999 41,170 6,725 47,895 2009-2010 51,036 17,603 68,639
1999-2000 37,115 7,980 45,095 2011-2012 61,334 20,843 82,177
2000-2001 37,855 8,700 46,555 2013-2014 54,423 27,359 81,782
2001-2002 34,995 9,700 44,695 2015-2016 57,119 22,405 79,524
2002-2003 37,010 12,665 49,675 2017-2018 54,947 21,595 76,542

Source: AICPA (2019, p. 13).

In the US, professional boards have a close relationship with the academia and the
marketplace. The quality of business programs is directly related to the external certification
earned by the higher education institutions (Barilla et al., 2008; Nagle et al., 2018).
Regardless of other certification programs, such as the Accreditation Council for Business
Schools and Programs (ACBSP) and the International Assembly for Collegiate Business
Education (IACBE), the Association to Advance Collegiate Schools of Business (AACSB) is
the main association responsible for this certification in the US. Its team of raters awards the
U.S. institution the status of members or non-members of the association (Barilla et al., 2008;
Nagle et al., 2018; Nelson et al., 2006). Therefore, in the U.S. the quality of Accounting
programs is defined by a set of parameters and specifications, with quality programs being
those that meet these standards. This is what Harvey and Green (1994) called quality as

consistency or perfection.

6.3 The Role of Professional Boards in Determining Program Quality Level

Two U.S. organizations deserve attention in discussing the quality dimension of
the Accounting programs in the country: the AACSB and the AICPA. The former is the
association of business schools while the latter is the association of certified Accounting

professionals.



115

The AACSB is a nonprofit organization that was founded in 1916 with members
from 17 U.S. universities, including Harvard, Ohio, Chicago, and Texas. It has been
committed to the quality of business education and provides the necessary requirements for
association: basic curriculum elements; balance between courses in the fields of business, law,
and engineering; program management and coordination; cooperative projects between
business schools and high school. In 1932, the AACSB specified five levels of education in
the business area for HEIs: (i) four-year undergraduate program; (ii) professional program for
over four years leading to first degree in business; (ii1) professional course of one or two years
based on earlier business degree; (iv) research courses of three years or more, usually the
doctorate program; and (v) evening courses of fewer than four years beyond high school
(AACSB, 2019c).

In 1951 the first AACSB statistical report on higher education in business was
released by then-president Richard Kozella. In 1954 the first conference was held that
discussed teacher quality in business. In 1968 the first university outside the US was
accredited: the University of Alberta. In 1974 students from accredited schools were required
to take classes in international business. In 1980 specific accreditation was adopted for
Accounting (AACSB, 2019c). Since then, certification standards have been revised to ensure
quality and continuous improvements in business education in the US.

To obtain and maintain accreditation, a business school must meet 15 criteria
involving: mission and strategic management support for students, faculty and staff; teaching-
learning process; academic and professional commitment of students and faculty members.
Specific accreditation criteria were renewed for Accounting programs in April 2018 and
included six standards organized into three categories: strategic management and innovation;
teaching and learning; and academic and professional engagement. According to the
institution, the main goal of certification is

Encourage leading business schools and accounting academic units that
voluntarily hold themselves accountable for improving business and accounting
practice through scholarly education, engagement, innovation and impactful
intellectual contributions. AACSB achieves this purpose by defining a set of
criteria and standards, coordinating peer review and consultation, and
recognizing high-quality business schools and accounting academic units that

align with the standards and participate in the process. (AACSB, 2018, p. 3,
underline added)

Engagement is about training the students as citizens and professionals, as well as
developing their personal characteristics to stand up to life. Innovation refers to the fact that

accredited schools must pursue new experiments and entrepreneurship, setting strategic
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innovation as a priority. Impactfulness is about having the schools make a difference using
their own high quality inputs (human, physical, and financial) and show how they measure
this impact.

To be certified, an HEI must follow the AACSB protocol, starting with the
eligibility criteria, aimed to: specify the set of AACSB governing values and principles that
the proponent agrees to share; explain how the proponent will be assessed, especially the
conditions and the necessary support on the proponent’s part for Accounting education and its
connections with the market; and address basic characteristics that affect the a program’s
quality of teaching, research and other activities (AACSB, 2018). Table 43 provides the

criteria.
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Table 43. Eligibility Criteria for Accreditation in the Business Area

Pool of

Criterion Definition Measurement
values
Criterion A: The accounting academic unit must . ..
. . . Evidence of programs, policies,
Ethical Behavior encourage and support ethical S
. procedures or other activities in
behavior by students, faculty,
. . force to support the
administrators, and professional o .
organization’s ethics.
staff.
Criterion B: The accounting academic unit
Collegiate maintains a collegiate environment
Environment in which students, faculty, Evidence of collaborative
Core administrators, professional staff, activities, multi-representational
Values and and practitioners interact and decision environments, student
Guiding collaborate in support of learning, manuals, etc.
Principles scholarship, and community
engagement.
Criterion C: The accounting academic unit must
Commitment to demonstrate a commitment to Policies, activities, procedures,
Corporate Social address, engage, and respond to research that show concern
Responsibility current and emerging corporate about issues involving diversity,
social responsibility issues through sustainability, prosperity, and
its policies, procedures, curricula, globalization.
research, and/or outreach activities.
Criterion D: The institution must be part of an
Accounting accredited business school or one
Accreditation Scope which is in process to be accredited.
and AACSB The academic entity may be defined . _
; SRR . Evidence of affiliation or current
Membership as an institution authorized to award )
, : . process to become affiliated.
bachelor’s degrees or higher (in
business and accounting) or a
business academic unit within such
an institution.
Criterion E: The accounting academic unit must
Oversight, be structured to ensure proper
Sustainabili d oversight, accountability, and .
General ustaindot iy, an VEISIghL, accou Y Documents describing the
. Continuous responsibility for accounting
Criteria . . . management, budget, resources,
Improvement academic operations; it must be

Criterion F:

Policy on Continued
Adherence to
Standards and
Integrity of
Submissions to
AACSB

supported by continuing resources
and it must have policies and
processes for continuous
improvement.

All AACSB accredited programs
must follow accreditation standards
and provide ongoing accreditation
review.

and policies for continuous
improvement.

Documents proving
accreditation.

Source: AACSB, 2018.

Accounting-specific accreditation standards make

it clear that a high-quality

program is one that can prepare students to meet the needs of society through the Accounting

courses and throughout the profession; their quality indicators include: job placement and

career success of the graduates (BARILLA et al., 2008). Table 44 shows the AACSB

standards required to accredit Accounting schools.
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Table 44. Specific Standards for Accounting Certification

Level Variable Measurement
Standard Al: Accounting institution’s Foundational documents regulating the
Strategic mission, impact, and innovation undergraduate program

Standard A2: Accounting Intellectual

Management o . . Report from the last five years of scientific
contribution’s impact and alignment with L R . .
and mission publications and institution-wide project reports
Innovation Standard 3: Financial strategies and Institution’s Accounting report presenting its
allocation of resources resources and strategy to maintain them
Standard 4: Accounting curricula content, Educational project of the program (curriculum,
management and assurance of learning learning objectives)
Standard 5: Information technology Integration of the educational project with
skills, agility and knowledge for information systems, data analysis, and
School ; : 3
and its accounting graduates and faculty development of information technology.
Teaching strategies, relationship between faculty
stakeholders . .
Standard 6: Accounting Faculty members and market professionals, employment
Sufficiency, Credentials, Qualifications contract, integration between faculty members with
and Deployment different credentials, skills and academic, and

professional titles.

Source: AACSB, 2018.

According to the organization itself, the AACSB’s role is to promote and develop
higher education programs in the field of business (Administration and Accounting). Its
mission is to “foster engagement, accelerate innovation, and amplify impact in business
education” (AACSB, 2019b). To this end, AACSB is devoted to aligning organizations,
schools, faculty members and students so that business education is consistent with market
demands. The ultimate expectation is that business education contributes to global prosperity
(AACSB, 2019).

The following figures provide a glimpse of the associations’ role in the business
world: 1) 96% of CEOs on the 2016 Financial Times “From MBA to CEO” graduated from
an AACSB-accredited school, 2) 90% of the top MBA programs listed in The economist are
accredited by the institution, 3) over 3 million students worldwide are enrolled at accredited
schools (AACSB, 2019a), 4) currently 831 HEIs in 54 countries are accredited, and 187
institutions have Accounting-specific certification. In Brazil, three schools are AACSB
certified in the area of Administration: Fundacdo Gettlio Vargas Sdo Paulo, Fundacdo
Getulio Vargas do Rio de Janeiro, and Insper — Instituto de Ensino e Pesquisa (AACSB,
2019a). No Brazilian institution is certified in Accounting.

Assessment can be deemed as a measure of effectiveness of training. Schools seek
third-party certification to show their stakeholders that they are providing quality education to
their students (Barillha et al., 2008) while professionals seek certification to prove to the
market that they are able to perform their duties skillfully (Nagle et al., 2018). In addition to

its importance in Accounting training, the AACSB is directly involved in the certification of
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new business professionals in partnership with the American Institute of Certified Public
Accountants (AICPA).

Created in 1887, the AICPA is responsible for defining the rules and standards
governing the work of an accountant. The AICPA is legally responsible for the profession
before legislative bodies, public stakeholders, and other professional organizations. It is also
directly associated with the promotion of Accounting education. Its activities include:
defining standards for audits of private companies, providing informational material for
members and non-members, developing and grading the CPA Exam, and monitoring the
technical and ethical standards of the Accounting profession (AICPA, 2019). However, most
of its activities revolve around the professional accountant certification process through the
CPA Uniform exam.

The CPA Exam is applied through a contract between the National Association of
State Boards of Accountancy (NASBA), the AICPA and the test administration company
Prometric. The NASBA serves as the information center to which Accounting boards in all
states send information about eligible exam candidates and from which advisory information
and test data are reported to the boards. The AICPA defines the test content, creates questions
and determines the scoring method, in addition to conducting statistical analyses of test results
(NASBA, 2018).

The AICPA’s proposal is to ensure the quality of services provided by its
members, which is of public interest. It has developed absolute control over those who may or
may not practice within 54 U.S. Jurisdictions (the exam is not applied in the Commonwealth
of the Northern Mariana Islands only) (Bline et al., 2016b). The CPA is a certification that
enables the accountant to work in the field of auditing and taxation in the public sector; it is,
in fact, a condition for a career in this sector. While several benefits of this certification are
not clear, improved salaries and career advancement are certainly two of them (NAGLE et al,,
2018).

The CPA certification is the most valuable certification in the U.S. accountant
career (Trinkle et al., 2016). Nelson et al. (2006) carried out a study on the academic
characteristics of students from institutions accredited by the U.S. Federation of Schools of
Accountancy (FSA) from 1991 through 2006. Approximately 80% of students said they
would take the CPA Exam, while 80% said they were not interested in other certifications,
including Certificate Management Accountant (CMA), Certified Internal Auditor (CIA), and
Certified Information Systems Auditor (CISA).
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To become a certified public accountant, the applicant must bear in mind the three
certification Es: Education, Examination, and Experience. Each of the 54 U.S. Jurisdictions
defines its rules regarding citizenship, residence and social security number of the U.S.
candidates, and may or may not accept applicants from international programs. For incoming
applicants to have their certification, they must meet the requirements of one of the U.S.
Jurisdictions.

The first criterion (Education) for certification is to have a minimum of 150
hours'” in business courses: 120 hours in undergraduate courses, and 30 hours in graduate
courses (AICPA, 2017). With all the advantages of being a certified public accountant, most
students try to obtain the 150 hours within four years to devote the last year to this
certification (Nagle et al., 2018). Depending on the U.S. state, there is a minimum time
requirement for Accounting and Administration courses, and requirement for Accounting
ethics-specific courses (Shelton et al., 2012).

The second criterion (Examination) is passing the Uniform Certified Public
Accountant Examination (CPA Exam). The test consists of 4 subtests, namely: auditing and
attestation (AUD), business environment and concepts (BEC), financial accounting and
reporting (FAR), and regulation (REG). Applicants must achieve a minimum score of 75 out
of 100 in each subtest’’. The questions are multiple choice, simulation, or written
communication (AICPA, 2017). The aim is to assess the applicants’ knowledge of
Accounting principles, management, concepts, and regulatory practices (Shelton et al., 2012).
In considering the Bloom Taxonomy, all four subtests require more high-order skills (apply,
analyze, assess, and create) than low-order skills (remember and understand), because the
work of an accountant has increasingly required complex skills and thinking (Ugrin & Honn,
2018).

The last criterion (Experience) requires a minimum time of work in the
profession, which may vary from one to two years depending on the state. The requirement
may also vary for the type of work (audit or tax professional) and type of employer (state or
private company) (AICPA, 2017). The exam has been online only since 2004 and can be

taken in several parts of the world. It is called uniform because it contains the same content

The state of Florida was the first to require 150 hours of study for certification in 1983. Since then, other
states have included 30 hours of graduate studies in their requirements. As of 2019, only Virgin Island
requires 120 hours of study, but it has already established a minimum of 150 hours for applications from May
2020 onwards.

For further information about how the score is measured, please refer to “CPA exam scoring” available at
https://www.aicpa.org/becomeacpa/cpaexam/psychometricsandscoring.html

20
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regardless of where it is taken, including in Brazil. This ensures fair, consistent assessment,
with all test topics widely publicized by the AICPA (Shelton et al., 2012).

The CPA Exam is the most widely accepted exam in academia and the market,
although the demand has grown for Certified Management Accountant (CMA) by the Institute
of Certified Management Accountant (ICMA). Hargadon and Fuller (2018) argue that these
certifications are a major advantage in the labor market, where a double certified professional
tends to earn 59% more than non-certified professionals.

Recruitment of accountants is also closely related to CPA certification, and
companies offer benefits to employees that accomplish certification within a short period of
time, including bonuses and job promotion (Nagle et al., 2018). At KPMG, for example, a
newly hired professional earns a US$ 5,000 bonus or a US$ 3,000 bonus if s/he becomes CPA
within the first or the second year, respectively (Ovaska-Few, 2016).

For these reasons, several US business schools market their students’ CPA pass
rate as a way of showing off their quality to the market. However, it begs the question
whether the specific characteristics of these programs are truly related to their exam pass rates

(Bline, Perreault, & Zhen, 2016Db).

6.4 Determinants of Academic Achievement in the US

Table 45 shows the number of CPA applicants has increased over the years; for
example, by 13% from 2015 to 2016. In 2017 and 2018, this number reduced mirroring the
data number of graduates in Table 42. The CPA pass rate, approximately 60%, has motivated

research on the determinants of success on this exam.

Table 45. CPA exam pass rate in the US

Year New candidates Candidates who passed Pass rate
2006 36,078 14,101 39.08
2007 38,513 18,444 47.89
2008 40,839 23,190 56.78
2009 44,204 26,163 59.18
2010 49,597 29,539 59.55
2011 39,083 23,418 59.91
2012 42,157 26,020 61.72
2013 42,962 26,911 62.64
2014 41,266 25,558 61.93
2015 42,653 26,077 61.14
2016 48,004 27,889 58.10
2017 39,630 25,514 64.38
2018 36,827 23,941 65.00

Source: based on AICPA (2017, 2019).
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In addition, because of the close relationship of the CPA Exam with academia and
the market, studies have been developed in recent years to identify which are the predictors of
better academic achievement (Barilla et al., 2008; Bline et al., 2016a; 2016b; Boone et al.,
2006; Nagle et al., 2018; Trinkle et al., 2016; Ugrin & Honn 2018), similar to this research
analysis on what are good predictors of Enade scores in Brazil. Table 46 summarizes the
variables that explain students’ achievement on the CPA.

Based on the sociodemographic data from 2005 to 2013, Trinkle et al. (2016)
carried out a statistical analysis with time needed for passing the CPA (upon meeting the
requirements) as the response variable. The authors noted that the highest pass rates are
among the youngest men who attended an AACSB-certified school (in Accounting) in a
private university. They also observed that certified professionals (CPA) earn the best salaries

and occupy the best jobs.

Table 46. Studies on the determinants of academic achievement in the US

Level Significant Variables Studies

Sociodemographic data (gender,

ethnicity, income, marital status, All studies address at least one of these variables
Student parental education)

Previous knowledge Ugrin and Honn (2018)

Admission score Bline et al. (2016a)

Selection process Boong et al. (2006), Nagle et al. (2018), Miller and

Nouri (2015)
On-site or distant education Shelton et al. (2012)
Number of course hours Allen and Woodale (2006), Trinckle et al. (2016)
. . Nagle et al. (2018), Barilla et al. (2008), Bline et al.

Educational iﬁ;ﬁgd schools vs. non-certified (2016a), Boone et al. (2006), Mittelstaedt and Morris
Institution (2017), Miller and Nouri (2015), Trinckle et al. (2016)

Type of institution accreditation Blaine et al. (2016), Nagle et al. (2018), Miller and

(Administration or Accounting) Nouri (2015), Trinckle et al. (2016)

Public or private HEI Mittelstaedt and Morris (2017), Trinckle et al. (2016)

Faculty productivity Bline et al. (2016a), Nagle et al. (2018)

Faculty certifications Bline et al. (2016a), Nagle et al. (2018)

Source: the author.

Ugrin and Honn (2018) used a database of 1005 applicants to assess the
relationship between prior achievement and passing the CPA Exam. They found that the
applicants with achievements above the mean (who attended university-equivalent courses)
had greater success on the test than those who did not take advanced courses. Applicants with
the highest scores on the ACT/SAT?' were the best performers both in high school and on the
CPA Exam. The research is empirical evidence of recommendation # 4 in the Pathways

Commission report — adopting measures to attract high-level students to the Accounting

2l The ACT and the SAT are standardized tests used for admission to U.S. universities.



123

profession (Pathways Commission, 2012) — as identifying outstanding high school students
can be an important factor in recruiting outstanding Accounting professionals.

Similarly, other U.S. studies have related the CPA exam pass rate to the US
university admission system, which uses as a rule the scores in standardized tests such as the
SAT and the GMAT.* Bline et al. (2016b) and Grant et al. (2012) found a significant positive
relationship between student achievement on the CPA and their SAT and GMAT scores on
university admission. Boone et al. (2006), Miller and Nouri (2015) and Nagle et al. (2018)
also identified that the institutions with the most rigorous selection processes were those with
the highest CPA exam pass rates.

Recent studies have set out to identify if student achievement differs in online and
in-person tests (MILLER; NOURI, 2015; TRINKLE et al., 2016). In investigating disparities
between CPA certification requirements across the US states, Shelton et al. (2012) found a
significant difference between the achievements of students in distance learning and in-
presence learning.

Some studies have related institutional characteristics to achievement on the CPA
exam. Some of them have compared student achievement differences on the CPA exam
against the type of school accreditation (which may be in Business or Accounting) (Nagle et
al., 2018, Bline et al., 2016b; Miller & Nouri, 2015; Trinkle et al., 2016). Others have
investigated whether there is difference in the achievement of students from AACSB-certified
schools and students from non-certified schools (Nagle et al., 2018; Barilla et al., 2008;
Boone et al., 2006).

Barilla et al. (2008) analyzed data from 1985 to 2003 and noted that institutional
(Accounting-specific) certification by AACSB contributes to better CPA exam pass rates,
while overall business certification by AACSB alone is not capable of explaining the
difference in exam pass rates compared to other schools. Miller and Nouri (2015) also found
similar results.

Nagle et al. (2018), too, analyzed data at the institutional level, but only for those
who took the CPA Exam for the first time. The authors claimed that the results of first-time
test takers are important because they guide the educational policies of undergraduate schools
of Accounting in the US. They reported that having a graduate degree is directly related to
student achievement on the CPA exam. The significant institutional variables affecting the

CPA exam pass rate were: business school accreditation, Accounting school accreditation,

2 The GMAT is a standardized admission test for U.S. graduate programs in business.
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student admission process, and the percentage of CPA-certified faculty members. The non-
significant variables were the percentage of faculty members with a doctoral degree,
institution’s ranking in research publication, and type of institution (public or private).

Several of these studies take into account the quality of the Accounting program —
as measured through faculty productivity, admission process (typically based on the SAT and
ACT scores), and/or course certification (AASCB) — as control variables to compare CPA
exam pass rates. The faculty characteristics are also an integral part of the discussions about
the variables related to best student achievement.

Nagle et al. (2018) found a direct positive relationship between the percentage
CPA-certified faculty members and student achievement on the CPA Exam, while the
percentage of faculty members with a doctoral degree was non-significant for such
performance. The authors argued that while both professional and academic certifications of
faculty are important indicators of school quality, values and priorities may vary between
market-oriented and academia-oriented faculty members.

Their study showed that the faculty’s professional experience and CPA
certification can contribute positively to preparing students for the CPA. Bline et al. (2016b)
came to the same conclusion: institutions with the largest number of professionally certified

faculty members had the highest exam pass rates on the CPA Exam.

6.5 Accounting in Brazil

In Brazil, the first higher education school of Accounting and Actuarial Sciences
was created by Decree-Law No. 7988, as of 22 September 1945 (Pelias et al., 2007) within
the Faculdade de Ciéncias Econdmicas e Administrativas (currently Faculdade de Economia,
Administracdo e Contabilidade — FEA) at Universidade de Sdo Paulo (USP). Despite the
initial European influence, training in Accounting in Brazil has received strong influence
from the American school since the 1960. This influence stems from the North American
teaching model disseminated through a textbook of Introductory Accounting written by FEA-
USP faculty members and strongly based on Introductory Accounting by Finney and Miller
(Pelias et al., 2007).

The U.S. influence upon the Brazilian Accounting system started with the
modernization of the university administration in Brazil from 1966 to 1972 based on draft

agreements between the Brazilian Ministry of Education and the U.S. Agency for



125

International Development (USAID) (Couto, 1989). Such draft agreements included short-
term courses to train faculty and staff of Brazilian universities.

Outgoing USP faculty members who completed graduated studies in U.S.
universities opened graduate programs of strong American influence upon their return to
Brazil FEA-USP professors who participated in the creation of the institution has had an
international experience in the 1960s and 1970s, mainly in the US, at Columbus, Stanford,
Harvard and Illinois (Ribeiro, 2009).

Brazil currently has 351,710 accountants and 167,272 Accounting technicians
registered with the CFC (Conselho Federal Contabilidade, 2019). According to the Brazilian
Register of Employed and Unemployed (CAGED — Cadastro Geral de Empregados e
Desempregados), Accountants were one of the six most hired professionals in the country in
2018: nearly 17,000, with a monthly salary of 4,407.55 BRL on average (BRASIL, 2019).
Salary may vary depending on company size and level of experience.

The Federal Board of Accountants (CFC — Conselho Federal de Contabilidade) is
an autonomous entity incorporated under public law which was created by Decree-Law No.
9,295, as of May 1946. Article 6 in this decree (as amended by Article 76 in Act No. 12,249,
as of 2010) sets out its duties: “organize and approve the By-laws defined by the Federal
Board; address questions raised in the regional boards; decide on petitions to review penalties
applied by the regional boards; publish annual report of its activities; regulate the Accounting
principles, the Proficiency Exam, the pool of qualified accountants, and continued learning
programs; and set forth the Brazilian Accounting Standards™ (Brasil, 2010, Art. 6). In this
document, the professional board is not responsible for training Accounting professionals, but
only for their continued learning, i.e. CFC is not responsible for initial development, which is
held by undergraduate programs, but they offer ongoing professional development.

Decree-Law No. 9,295, in Article 25, defines the technical assignments of an
Accounting professional as follows:

a) organize and execute Accounting services in general;
b) keep all mandatory and necessary books and prepare the respective balance
sheets and statements;
¢) provide judicial or extrajudicial inspections, review of balance sheets and
accounts in general, checking of assets, permanent or periodical review of
books, judicial or extrajudicial regulations of gross or common malfunctions,
assistance to audit committees in corporations, and any other duties of technical
nature as established by law. (BRASIL, 1946, Art. 25).

In Brazil, professional certification is relatively recent (from 2011 onwards).

Since then, the exam is provided twice: in the first and second semesters of the year. As



126

shown in Table 47, the exam pass rate has not exceeded 45% of applicants in the last five

years (Conselho Federal de Contabilidade, 2019).

Table 47. CFC exam pass rate in Brazil

Year Exams taken Exams passed Pass rate
2011-1 13,383 4,130 30.86
2011-2 18,675 10,886 58.29
2012-1 24,474 11,705 47.25
2012-2 29,226 7,613 26.05
2013-1 33,708 12,000 35.60
2013-2 36,883 15,891 43.14
2014-1 38,116 18,824 49.39
2014-2 32,568 13,591 41.73
2015-1 38,023 20,715 54.48
2015-2 38,022 5,580 14.68
2016-1 41,987 17,576 41.86
2016-2 40,879 8,948 21.89
2017-1 46,949 11,860 25.26
2017-2 44,557 12,041 27.02
2018-1 43,864 13,231 30.16
2018-2 34,259 12,845 37.49
2019-1 36,150 12,626 34.93

Source: CFC, 2019.

Because of these low indicators, several studies have sought to understand the
determinants of Accounting students’ academic achievement based on the characteristics of
students, institutions, and faculty members as explanatory variables. While in Brazil the proxy
for academic achievement has been the score on the Enade, in the US it has been in general
the CPA exam pass rate — two exams significantly different in nature.

This difference is indicative of how much the labor market and the public and
private organizations are directly related to the HEIs in the US. The CPA certification as a
proxy of achievement reveals that training for the labor market is the most appropriate
measure of Program Quality Level in that society. In contrast, Program Quality Level in
Brazil is more related to academic issues, as measured through the National Assessment
System for Higher Education (Sinaes).

Also, a note is needed about data availability. In the US, the CPA results have
been published by institution, while in Brazil CFC data by institution have only been
published since 2017. In addition, the Enade is mandatory, and all students are required to
take it every three years. Unlike in America, Brazilian researchers can obtain detailed student-
level findings by retrieving students’ sociodemographic characteristics from the Enade
student questionnaire and combine them with data from the Sinaes reports of quality

indicators.
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Table 48 presents Brazilian studies on determinants of academic achievement that
use the Enade score as a proxy for achievement. In general, the significant variables point to
characteristics related to the students, the institution, or the faculty. At the student-level,
Brazilian studies in the field of Accounting (Ferreira, 2015; Rodrigues et al., 2016; Rodrigues
et al., 2017; Miranda et al., 2015; Miranda et al., 2014; Santos, 2012) have found a significant
relationship between demographic/socioeconomic variables and student achievement. Family
income and parental education have been the most consistent variables in the studies, while

the others have been inconclusive.

Table 48. Studies on the determinants of academic achievement in Brazil

Analysis level Significant variable Studies
Sociodemographic characteristics (gender, =~ Most research mentions at least one variable
ethnicity, marital status, income, parental
education).

Previous knowledge Fernandes and Miranda (2018)
Student . . Correa et al. (2012), Miranda et al. (2017),
Absenteeism and study habits Fernandes et al. (2018)
Motivation, personal effort, anxiety, and Cornachione Junior et al. (2010), Leal et al.
stress (2013), Rezende et al. (2017)
Types of learning Nogueira (2012)
On-site or distance learning Caetano et al. (2015), Rodrigues et al. (2016)
School Characteristics of the program coordinator ~ Rodrigues et al. (2017)
Opportunity provided for students to Ferreira (2015), Fernandes et al. (2018)
participate in academic activities
Teacher credentials (pedagogical and Lemos e Miranda (2015), Miranda (2011),
Faculty members professional) Santos (2012)

Cruz et al. (2008), Guerra and Teixeira

Faculty knowledge and teaching strategies (2016), Miranda (2011), Santos (2012),

Source: research data.

At the institutional level, studies have pointed to some manageable variables that
may influence student achievement, including program coordinator’s characteristics
(Rodrigues et al., 2017), incentives for students’ engagement in research and extension
(Ferreira, 2015), school infrastructure, and faculty characteristics and skills (Miranda, 2011).
Rodrigues (2017) identified that 9.28% of the total variability in achievement on the Enade
(2006 and 2009) was accounted for by the coordination of the undergraduate programs in
Accounting, including: coordinator’s highest title, incentives for students to attend academic
events and do junior research, employment contract, research activities as a learning strategy,
ratio of faculty members with a master’s and a doctoral degree, type of academic
organization.

Ferreira (2015) set out to identify the determinants of Accounting students’

achievement on the 2012 Enade and found that 7.11% of the achievement variation could be
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ascribed to the differences between the HEIs and faculty members. Significant variables at
this level were: administrative category, regional location, number of seniors, percentage of
faculty members with a master’s degree, pedagogical teaching structure, and infrastructure.

Finally, this dissertation found that the following variables were significant to

explain the Enade scores in 2006, 2009, 2012 and 2015:

1) student-related variables — gender, marital status, income, number of books
read in the year, number of weekly study hours, and engagement in research
and extension;

2) institution-related variables — administrative category, academic organization,

infrastructure, and pedagogical teaching structure.

6.6 Dimensions of Quality in Accounting

The accreditation system of business schools, especially for the programs in
Accounting, is well accepted by both the academia and the market as a hallmark in education.
Certified programs are deemed to have quality as also shown through significant findings in
academic research that has assessed the differences in student achievement by comparing
certified schools and uncertified schools.

It seems that the US accreditation agencies take a value-for-money approach to
quality (Harvey & Green, 1993). This runs counter to Dicker et al. (2018), according to whom
the concept of quality changes from one stakeholder to another. For employers, quality is
based on external networks with the market; for students, it is based on the engagement with
faculty members; for teachers, it is based on the learning environment (Dicker et al., 2018).
Concomitantly, quality is also seen as fit for purpose when the CPA passing score is used as a
proxy of student achievement (Harvey & Green, 1993).

In general, the AACSB eligibility criteria for accrediting Accounting programs in
the US seem to predominantly rest on the notion of quality as perfection or consistency
(Harvey & Green, 1993), as it suffices that a given HEI complies with the core values,
guiding principles and general criteria required by the Association. The conception of quality
as consistency prioritizes processes and conformity with a set of specifications (Bertolin,
2009), precisely what is observed by the AACSB to certify the HEIs. Table 49 categorizes the

quality dimensions in this model.
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Table 49. Dimension of quality in U.S. undergraduate programs in Accounting

Dimension Perspective
Object of Analysis Components (Harvey and (Ber tolI;n 2009)
Green, 1993) i
Eligibility criteria for =~ Core values and guiding principles Quality as Plurahstl.c
o . Perspective
general accreditation at Perfection or Economic
AACSB General eligibility criteria Consistency .
perspective
Standard 1: HEI Mission, Impact and Pluralistic
Innovation Quality as Perspective
Standard 2: Intellectual contribution to, Perfection or .
. . . . Pluralistic
impact on and alignment with the Consistency .
R Perspective
stitution's mission
Standard 3: Funding and resource Quality as a Value-  Economic
Specific standards for allocation strategies . . for—Money perspective
o Standard 4: Accounting curriculum Quality as .
accreditation in . . Economic
. content, and learning assurance Perfection or .
Accounting . perspective
management Consistency
Standard 5: Students’ and faculty .
. . Pluralistic
members’ skills in information Perspective
technology, agility, and knowledge Quality as Value- P
Standard 6: Proficiency, Credentials, for-Money .
. . Pluralistic
Qualifications, and Faculty .
Perspective

Development

Source: research data.

Eligibility criteria A and B (see Table 43) for accrediting Accounting schools
make it clear that all stakeholders (faculty, students, staff, and organization leaders) are
responsible for a collaborative environment, which emphasizes the idea of quality as
perfection (Harvey & Green, 1993), with all stakeholders responsible for it. However, quality
as value-for-money (Havey & Green, 1993) also stands out when Accounting-specific
accrediting standards are aligned with the needs of the society and the market met by the
courses and the Accounting profession, as measured through the quality indicators
professional placement and career success of graduates (Barilla et al., 2008).

AACSB is devoted to aligning organizations, higher education institutions, faculty
members and students so that business education is consistent with market demands and
eventually contributes to global prosperity (AACSB, 2019). The AACSB role is to promote
and develop higher education programs in the field of business (Administration and
Accounting), and its mission is to promote commitment, accelerate innovation and broaden
impact on education (AACSB, 2019). When the AACSB assigns itself a global commitment,
one which is focused on marketing dimensions, it also sees quality in education as value-for-
money (Harvey & Green, 1993).

In Brazil, the criterion for assessing the quality of undergraduate programs is

defined by the National Assessment System for Higher Education, which is disseminated
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through its quality indicators — in the present case, the CPC (Preliminary Program Quality

Level). Table 50 categorizes the quality dimensions in the Brazilian model.

Table 50. Dimensions of quality observed in indicator Preliminary Program Quality Level (CPC)

Object of Components Dimension Perspective
Analysis P (Harvey and Green, 1993) (Bertolin, 2009)

Value added by the training process
provided by the undergraduate program

Student achievement Quah ty as Value- for—Money Economic

Quality as Transformation

Preliminary Characteristics of faculty perspective
Program Quality  Student perception of infrastructure
Level Student perception of the pedagogical
teaching structure Quality as Fit for Purpose
Student perception of opportunity for Pluralistic
further training/learning Perspective

Source: research data.

Quality as fit for purpose holds sway when the customer defines the purpose and
quality is expected to meet the requirements for customer satisfaction (Harvey & Green,
1993). One of the assessment criteria of undergraduate programs in Accounting in Brazil is
the student’s perception of the program’s infrastructure, pedagogical teaching structure, and
opportunity for further training/learning. Students answer a questionnaire addressing these
three variables based on a Likert scale ranging from totally agree to totally disagree. The
students’ rates for a given program are averaged, and the program is assigned a rate from 1 to
5 points (Brasil, 2018b). This is a functional use of quality (Bertolin, 2009), as quality is
awarded to those programs rated 3 or higher in these requirements.

Similarly, the assessment of student achievement through the Enade measures
students’ achievement against the syllabus, skills and competences expected to be provided
by the program. In this case, the students do not determine what is the quality of their
achievement, but they themselves have this quality measured through a standardized test. The
assessment of the faculty member’s employment contract and ratio of those with a master’s
and doctoral degrees in a program follows the same logic. According to Sinaes, a program
with a CPC of 3 or above has quality in this requirement (Brasil, 2018b).

From the point of view of professional certification, both countries seem to have a
view of quality as fit for purpose, because the “product” (the training provided) will be
useless if it does not meet the need for which it was created (i.e., to exercise the Accounting
profession) (Bertolin, 2009). For both the AICPA and the CFC, applicants must achieve a

minimum score to prove quality in the proficiency exam.
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Harvey and William (2010) analyzed 15 publications on quality in higher
education and concluded that quality is a multifaceted notion with serious political tendencies
and should, therefore, be interpreted based on its purpose and its context. The notion of
quality is often the result of tensions between a focus on processes and a focus on outcomes,
between internal and external stakeholders, between quantitative and qualitative measures,
between proposals for diversity or uniformity in the institutions.

In Brazil, where the higher education system is organized, controlled, and
regulated by the federal government, it is not surprising that quality as fit for purpose is the
dominating notion in the system. In the US, where education is deregulated, organizations are
autonomous, and a competitive market is always looking for novelties, the idea of quality as
perfection seems to be more suitable. This state of affairs is also reflected in the different
views (Bertolin, 2009) about quality in higher education.

In both Brazil and the US, the purpose of training in Accounting is strongly based
on potential aspects of economic growth and employability, which Bertolin (2009) called the
economic perspective. In particular in the US, professional boards have sought to provide the
market with high performance professionals that contribute to growth in both public and
private sectors. For this reason, they have developed quality criteria for the higher education
programs and a rigorous certification system for new professionals.

Similarly, the certification process of professionals in both countries (i.e.,
accreditation of schools in the US, and ranking of programs in Brazil) shows how
differentiation and relevance are context specific. This is when the education sector is
concerned not only with the market, but also with providing a structure that meets local
specificities and sociocultural aspects. Bertolin (2009) describes this as the pluralistic view of
quality in higher education.

Finally, there is an important mismatch between the notion of quality at the
institution’s global level and at the departmental level (Krause, 2012). Findings about quality
at the organizational level show that quality is related to the dimensions proposed by Harvey
and Green (1993); however, findings about quality at the microlevel of the HEIs show that the
stakeholders are more concerned with the underlying purpose of ensuring quality than making
sure that the system works (Krause, 2012). In other words, several stakeholders are worried
about their jobs and not worried about student achievement ultimately. This may be the
reason why the dimension of quality as transformative is incipient in this research.

In none of the contexts, the system is concerned with the social inequalities

produced by the economic system. There are no eligibility criteria (US), certification criteria
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(Brazil and US) or Program Quality Level criteria (Brazil) that attend to aspects of social

cohesion.
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7 FINAL REMARKS

Brazil has recorded increasing numbers in higher education, including number of
enrollments, number of institutions, and public investment in several undergraduate programs
(Inep, 2016). Debates have mostly revolved around not only the increased access to this level
of education, but also the quality of education and the impact of such investment on economic
growth (Bruns & Luque, 2015).

The notion that good undergraduate studies enables young people to meet the
challenges of the globalized world and that the quality of higher education in a given country
contributes to its international competitiveness has led several countries to prioritize
educational investments in higher education (Liu, 2011a). Given the increased public
investments, a myriad of measures has been developed building on theoretical models to
assess the training process and provide transparency and justification to the expenses.

In Brazil, Act No. 10,861, as of 14 April 2004, established the National
Assessment System for Higher Education (Sinaes) to assess all higher education institutions
(HEIs), all undergraduate programs and the academic achievement of all students in the
country. The ultimate purpose is to improve the quality of higher education in Brazil.

The National Institute for Educational Studies and Research Anisio Teixeira
(Inep), responsible for implementing the Sinaes, has published quality indicators of HEIs,
programs and students. One of such indicators, the Indicator of Difference between Observed
and Expected Achievements (IDD), was chosen as the object of interest in this dissertation.
As mentioned in chapters 1 and 2, it is “a quality indicator that measures the value that an
undergraduate program adds to the development of its seniors by probing their achievement
on the Enade as compared to their developmental characteristics at the beginning of their
study track” (Inep, 2017b, p. 1).

The Sinaes has applied four different IDD estimation methodologies since 2004 to
obtain the value added of the undergraduate programs. This dissertation set out to investigate
the impacts of changing the methodology for estimating the IDD for undergraduate programs
in Accounting. This study was carried out in Brazil, one of the few countries to employ an
assessment system of student achievement at the end of high school (Enem) and at the end of
undergraduate studies (Enade), allowing for probing into how much an undergraduate
program contributes to its students’ academic achievement through a value-added measure.

The present study used longitudinal data of 30,668 students from 911

undergraduate programs in Accounting who both took the Enade in 2015 and scored above
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zero on the Enem in previous years. Accounting is the fourth largest field of graduate studies
in the country, with the enrollment of 359,840 students in 1,489 higher education institutions
(INEP, 2019a).

When students perform as expected, not only do individuals benefit from
investment in education, but society is rewarded through higher tax revenues and social
contributions, including reduced public spending on social assistance programs (OECD,
2016). However, several Accounting students have had poor results.

In the 2019/2 CFC Proficiency Exam, only 30% of applicants passed; in the 2018
Enade, 398 (36%) of the 1,101 undergraduate programs in Accounting scored below 3, ie.,
they did not reach a satisfactory quality level according to Inep criteria. These results show
the need to improve student achievement in Accounting in higher education in Brazil. Policy
changes should address this problem aiming at benefits for the entire population.

The crux of this dissertation lied in three primary questions: (1) What is
educational quality, specially as it pertains to higher education institutions?; (2) How do we
measure quality?; and (3) How can policymakers promote high quality among educational
institutions? These are questions that have dominated much discussion among economists in
education. This work is grounded in a human capital perspective (rather than the signalist)
where the role of educational institutions go beyond sorting individuals.

To that end, the first objective of the dissertation was to analyze the differences
between the estimation methodologies for the value-added indicator IDD. The key to
understanding the notion of value added is as follows: predicting a senior student’s
achievement score is assumed to be possible by using data about this student’s characteristics
before admission to the undergraduate studies, including his/her prior achievement scores and
sociodemographic characteristics. Three outcomes are possible through this method: 1) the
student may perform as expected (in this case, the result is zero); 2) the student may perform
better than expected (a positive result); or 3) the student may perform poorer than expected (a
negative result). Within a given institution, all student results are summed, and the final sum
is what is called value added, i.e., how much a given program contributed to student
achievement.

The Sinaes has used four different methodologies for IDD estimation over the
years since its launch in 2004. All of them were based on the analysis of regression (Kim &
Lalancette, 2013). The first three models used simple regression statistics, estimated by the

ordinary least squares method. The current model is a more complex equation based on a
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maximum likelihood-adjusted, linear mixed effects model. It was not only the statistical
analysis that was different but also some of the underlying assumptions and modeling.

Statistically, Models 1-3 do not present significant differences for estimating the
programs’ value added, as their methodologies are only slightly different from one another. In
the first model, used from 2006 to 2010, value added was estimated by the residual of a
regression equation that had the seniors’ Enade scores in a given program as the response
variable for the following explanatory variables: freshmen’s Enade scores in that year,
percentage of parents with higher education, ratio of freshmen and seniors, percentage of
faculty members with a master’s, percentage of faculty members with a doctoral degree, and
employment contract, in addition to program-related variables infrastructure and pedagogical
teaching structure. In Model 2, in force in 2011 and 2012, the freshmen’s Enade scores were
replaced by the students Enem scores. In Model 3, in place in 2013, the program-related
variables were changed to include pedagogical teaching structure, infrastructure, and
opportunity for further training/learning.

The first limitation of this research follows from this: as the Enade is no longer
taken by the freshmen, Model 1 cannot be reproduced exactly as defined in Inep Technical
Bulletin (Inep, 2009; 2009a). The freshmen’s scores were replaced with those of the seniors
who had an available Enem score. Similarly, not all students’ Enem scores could be used to
adjust Models 2 and 3, because Inep microdata do not link students and the respective
program in which they were enrolled. As such, also in Models 2-3, the Enem scores used
were those of the students with Enade scores available. Therefore, the first limitation of this
research refers to the adjustment performed in the data to reproduce the respective Inep
Technical Bulletins.

In Models 1-2, the explanatory variables were significant for academic
achievement, but in Model 3, with the restructuring of the measures of the conditions of
training and learning, the following variables resulted non-significant: percentages of parents
with higher education, percentage of faculty with a master’s or a doctoral degree, pedagogical
teaching structure, and opportunity for further training/learning. Pearson correlation
coefficient between the IDDs of Models 1-3 was very close to 1 (0.98), showing almost
perfect fit.

It is also important to note that models 1, 2 and 3 were not really representative of
value added modeling as it is contemporarily understood because the controls for previus
achievement were really about the academic competitiveness of the incoming Freshman class.

That is, models do not really reflect a VAM design if the scores are not from panel data where
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the students are the same. A better description is that the model controlled for “quality of the
program” as measured by the achievement scores of the incoming Freshman class.

Model 4 presented a very distinct structure and produced statistically different
results, as it is a hierarchical model, with data analyzed at two levels: students within
programs and students across programs. It also excluded explanatory variables at the
institution- and student-levels, so that academic achievement (Enade) was a function of prior
knowledge (Enem). Pearson correlation coefficient between Model 4 and 3 was 0.78.

With a view to understanding the outcome for Program Quality Level ranking
using different methodologies for IDD estimation, a model-by-model comparative analysis
was performed to determine if the programs would experience changes in their CPC Levels.
As expected, few programs had their CPC Levels changed across Model 1-3, but more
significant changes occurred with the new methodology (Model 4).

Model 4, where the IDD is estimated from the analysis of residuals based on
hierarchical linear models, presents more reliable and consistent results about school effect
when compared to Model 3, where the value added is estimated by the OLS difference of
residuals. This is because the model assumes that there is a difference not only between
students but also between programs. In Model 4, there was a reduction in the central quality
measures of the programs’ categorical CPC (Level 3) and an increase in the extreme CPC
Levels of higher quality (Levels 4 and 5) and lower quality (Levels 1 and 2). In other words,
Model 4 has greater discrimination power.

Discussing of how each method has an impact on how policymakers characterize
the effectiveness of programs is an important contribution this dissertation provides.
Variations in ranking and measures of effectiveness have fiscal implications for the programs
themselves as well as the national government since funding is tied to assessment. It was
interesting to note that the worst and the best programs (Table 23, page 77) are consistent
across the models. It is also impressive that Model 4 results in more institutions considered to
have achieved acceptable standards. For future research, investigating implications for the
budget on these different rankings is suggested. On the one hand, by increasing the number
of programs considered to be performing effectively, this should increase budgetary costs.
However, if increasing the number of effective programs resulted in decreased auditing and
inspection costs, this may have a downward pressure on costs.

An important operational concern in value-added models is identifying what
quality differences among students to consider in order not to underestimate or overestimate

the value added. Shavelson et al. (2016) argue that students from better socioeconomic
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backgrounds can travel, speak other languages, and more easily find internship opportunities
due to their parents’ networking. Ignoring such characteristics could disadvantage institutions
that admit students from low socioeconomic backgrounds when compared to those who admit
more privileged students.

Therefore, one of the specific objectives of this research was to assess which are
the determinants of academic achievement among Accounting students to identify which
variables should be considered to estimate a program’s value added. Drawing on an analysis
of data from years 2006, 2009, 2012 and 2015, some variables were found significant for
achievement on the Enade every year: six variables related to student’s personal
characteristics (gender, marital status, income, number of books read in a year, weekly study
hours, and engagement in research activity, extension and teacher assistance); and five
variables related to institution’s characteristics (administrative category, academic
organization, regional location, infrastructure and pedagogical teaching structure).

In ignoring the significant characteristics of the determinant of achievement, the
current Inep model assumes that students are equals and that there is no competition for
admission to different programs. In other words, considering that student achievement will be
the same across the schools means that any student could be admitted in any school. But this
does not hold true in practice. Therefore, this dissertation proposes a new model for
estimating value added for undergraduate programs in Account Science in Brazil: Model
IDD-VDCEF.

It admits that there are differences at the moment of admission, but also in the
conditions of training and learning; therefore, it is necessary to level the students based on
their personal characteristics in order to isolate this effect from the school contribution.
Although Model IDD-VDCEF is statistically close to the current Inep model, it seeks to reduce
discrepancies between programs by controlling for sociodemographic and institutional
variables. The IDD-VDCEF distinguishes itself for its lack of significant associations with any
of the individual characteristics in contrast to the current and previous IDD measures. The
residual related to each program, which allows for ranking the institutions, may carry the
weight of unobservable variables, but admittedly capable of influencing academic
achievement, such as student-teacher relationship, dedication of program coordinator,
learning environment, use of different methodologies in the classroom. These variables are
partially captured by the variables measured in the Sinaes: infrastructure, pedagogical

teaching structure, and opportunity for further training/learning. Sinaes
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Defining the quality of undergraduate programs is not a simple topic that has been
explored to exhaustion in Brazil. Due to limited data, this dissertation did oversee some other
important variables, which could be the object of further research. One is school dropout.
Data from the 2018 Statistical Synopsis of Higher Education show that 10.72% of all students
suspended registration, 18.17% had their registration cancelled, and 1% was transferred to
another program (INEP, 2019c). Most of these numbers are concentrated in private
institutions: 85.68% for suspended registration, 85.17% for cancelled registration, and
76.50% for transferences.

Prestes and Fialho (2018) estimated the cost of dropout at Universidade Federal
da Paraiba from 2007 to 2012. They reached an estimated value of BRL 415 million, related
only to the institution’s financial losses, i.e., neglecting the losses for both families and
society. Extrapolating these data to all higher education institutions in Brazil, both private and
public, certainly hits an exorbitant value. Thus, discussing quality of undergraduate programs
requires data about dropouts, which are harmful to the entire society.

In addition, this research did not collect employability information about the
graduates from Accounting programs. Measuring their employability is crucial for assessing
the quality of programs. In theory, the more a worker contributes to adding value to a product,
the higher his/her salary tends to be. In other words, higher salaries signal higher productivity,
which in turn is increased through knowledge and skills that can be acquired in undergraduate
studies (Cunha & Miller, 2014).

Besides, it is important to collect data about what graduates do: where they work,
their positions, their careers; whether in social organizations, private companies, or public
institutions; on what specifically they are working; what is the impact of their work to the
community/society. These are aspects that need to be discussed when addressing quality in
higher education. Brazil already has a large data system, but in fact a small part of it has been
used to improve the education system.The CPC was a quality indicator created by the Sinaes
to solve a practical problem in assessing undergraduate programs in Brazil. Act No. 10.861,
as of 2004, which regulates the Sinaes, required that all programs should be assessed by a
panel of experts at each assessment cycle. However, it is impractical and unfeasible for all
programs in Brazil to be visited on site every three years. This would require approximately
100 weekly visits by MEC raters (Verhine, 2015). Therefore, the CPC was created to limit the
mandatory on-site visits to those programs showing unsatisfactory quality, that is, those with
a CPC lower than 3. Even though the CPC tries to summarize complex information about the

quality of programs, it has gained relevance because it is easy for the general public to
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understand (Verhine, 2015) and it has even been used for resource allocation in the national
system.

In other words, this indicator has taken on greater importance than it should in its
original conception and design. The CPC is a measure of complex understanding because it
unites three dimensions of Program Quality Level: 1) those related to academic achievement
(Enade and IDD rate), 2) those related to faculty characteristics (doctoral degree, master’s
degree, and employment contract), and 3) those related to the conditions of training and
learning (infrastructure, pedagogical teaching structure, and opportunity for further
training/learning). The weights of these components for estimating the CPC were defined in
Technical Bulletin No. 029, as of 15 October 2012, which also cites Fernandes et al. (2009).
In personal communication with one of the authors, she said they are restructuring their model
and several changes have been made since its publication.

MEC Administrative Rule No. 840/2019 defines Inep’s competences for assessing
higher education institutions in Brazil; its Art. 61 says that it is responsible for defining,
estimating and disseminating higher education quality indicators that provide supporting
evidence for public policies. The CPC Level and the Enade score are two of the major quality
indicators that have gained the spotlight through social media and publicity by higher
education institutions. In October 2019, Inep released the data for 2018, which reverberated in
the Brazilian media, especially because of the poor results. News reports provided
comparisons between rates, between learning modalities, between administrative categories
and between regional locations to show what are the “quality” programs in the country and
where they are located.

However, little is known about the IDD, which has been barely used by
organization leaders and passed unnoticed to the general public. This is precisely the indicator
that measures how many the institutions actually contributed to their students’ academic
achievement. The IDD is only one element of the CPC but contributes 35% of the final score
of'a program. Based on the findings of this research, it is still underestimated what the goal is
to compare institutions.

It is also underestimated as an indicator of what institutional and academic
variables should obtain more investment if the students are to perform better at the end of
their graduate studies. The research shows that despite the IDD estimation methodology, the
programs’ value added has been significantly related to the characteristics of their faculty
(percentages of those with a master’s degree and a doctoral degree, and employment

contract), as well as their conditions of training and learning (infrastructure, pedagogical
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teaching structure, and opportunity for further training/learning). If an academic unit
providing undergraduate program in Accounting aims to add value to its students’ academic
achievement, it should observe these characteristics, which can be improved through internal
policies.

Studies on educational output and determinants of academic achievement are
relevant because they show how difficult it is to apply some economic models empirically,
and their results reveal a range of problems that is much wider than simply understanding the
institution management. The results of these studies go beyond school issues, including, for
example, wage, status, school funding, impacts of educational quality (Hanushek, 1979).

Governments worldwide, and especially countries with low educational quality,
have looked for studies that compare educational opportunities and educational outcomes to
develop policies that improve the economic and social perspectives of their population, i.e., to
allocate resources productively in such a way that meet society's demands (OECD, 2016).

Despite the importance of standardized achievement tests, such as the Enem and
the Enade, important differences that exist throughout Brazil should be reckoned to avoid
unreasonable arguments. For instance, one cannot compare on the same basis institutions
located in the countryside of Northern Brazil with institutions in large urban centers in the
Southeast.

Value added is an important measure because it considers the student’s conditions
of admission to a given program before estimating what is expected of this student at the end
of the studies. In the last year of undergraduate studies, another test measures if a given
institution added more or less value to its student’s achievement, as expected. As Model IDD-
VDCEF controls for student-specific and institution-specific variables, it allows for comparing
institutions to each other and for their leaders to follow up how much they are actually
contributing to academic achievement over time.

In addition, such study also reveals what factors have contributed for some
institutions to have more value added than others. After all, what is the purpose of a quality
assessment system that does not help improve teaching? A quality assessment system should
lend itself to improving what is being assessed.

Nevertheless, the Enem is a test in which the student’s greatest motivation lies in
earning a place in a university. S/he knows that the higher his/her Enem score is, the greater
the chance of being admitted and, better yet, of choosing the HEI. In contrast, the Enade is a
mandatory test, but there is no (positive) motivation for the student to take it with the desire to

obtain the best score. Scoring 0 or 100 does not affect his/her career. This seems to be one of
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the greatest limitations of value-added research in Brazil. The Enade score could at least be on
the students’ transcript of records if the government wants an adequate measure of their final
achievement.

In practice, this dissertation advances in the discussion about the quality indicators
released by the Brazilian government. Model IDD-VDCF, as proposed here, allows for
comparing programs to each other more fairly than the other models, as it starts from the
assumption that students and institutions are different from one another, and this difference
can interfere with students’ academic achievement regardless of the program management
model and the institution’s educational policies. In considering these differences for
estimating a program’s value added, Model IDD-VDCF makes indicator IDD a more accurate
measure of the program’s contribution to student achievement.

The very nature of competitive admissions among students and the ranking of
programs underlie the fact that there is sorting. The role of policymakers in that context, then,
is to ensure that they develop policies that allow that sorting to be equitable, where
individuals and programs are not merely rewarded for having characteristics privileged by
society. Therefore, the major contribution of this dissertation is the development of a measure
that disentangles more fully what the contribution of programs are to student learning, and
what merely is a reflection of the capacity that a student brought to the program.

This dissertation also contributes to educational leaders of undergraduate
programs in Accounting as it provides the variables that are significantly related to a
program’s value added. The programs that added the most value were those whose students
had better reading and study habits, those whose faculty members had better academic
qualifications, and those which provided better infrastructure, pedagogical teaching structure,
and opportunities for research, teaching, and extension.

Human Capital Theorists not only argue normatively that the purpose of schooling
is to enhance the skills of students who attend these organizations, but they also believe that
schools actually do enhance student capacity. One role of scholars, then, is to discover the
right measure of the knowledge added by educational institutions and the role of
policymakers is to make proper use of that data in their policy. This study has shown that
investment in faculty should be prioritized in terms of its implications for student
achievement.

The CPC, as the main indicator of Sinaes, cannot demonstrate the quality of the
programs to the public. In Levels from 1 to 5, this indicator agglutinates valuable information

that should be clearly informed to the stakeholders involved in higher education. The IDD
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aligned with the Enade score is undoubtedly the main and most suitable mechanisms for the
purpose of promoting quality across the undergraduate programs in Brazil. The scores for
infrastructure, pedagogical teaching structure and opportunity for further training/learning
should not be disclosed as quality indicators, but as indicators of the condition of training and
learning. After all, as this research shows, the program’s contribution (IDD) is directly related
to these variables.

This research, nonetheless, addressed specifically the undergraduate programs in
Accounting. It is also necessary to question the assessment system in Brazil, where
standardized knowledge tests are the basis of everything. In the Brazilian law, the role of
higher education is not only to provide content that are necessary for a given profession or
career, but most importantly to educate citizens capable of contributing to the cultural,
political, social and economic development of the country. In the US, the quality of
Accounting programs is also linked to an economic view. Eligibility criteria for business
school accreditation require sustainability and commitment to the community, but above all,
professional placement and career success for their graduates. Credentials, qualifications,
efficient resource allocation strategies, and innovation are some of the most used words by the
AACSB. Perhaps this characteristic is typical of the Accounting profession. The complex
global business environment requires professionals with high critical and analytical skills,
which justifies the efforts of the Accounting community to provide the market with the best

professionals (Ugrin & Honn, 2018).
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APPENDIX
Level of . Type of .. .
Analysis Name of Variable (Code) Variable Description of Variable
Resppnse Overall Enade score (c) Numerical 0to 100
Variable
Mean Enem score (Enem) Numerical 0 to 1000
Score in Epem s?c‘uon Natural Numerical 0 to 1000
. Sciences’ (CN)
% % Score in Enem section
= Q9 .
s k= “Humanities’ (CH) Numerical 0 to 1000
a\. =
8 & . .
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S o
% g “Mathematics’ (MT) Numerical 0 to 1000
L;j N
Score in Enem section .
‘Languages’ (LT) Numerical 0 to 1000
Ratio of parents .
with high education (w) Numerical Otol
Standardized score for program’s
faculty members with a doctoral Numerical 1to5
degree (Doc)
Standardized score for program’s
faculty members with a master’s Numerical 1to5
g degree (Me)
=l Standardized score for faculty
s = members’ employment contract in Numerical lto5
> g the program (RT)
3
s g Standardized score for pro
S ah program :
=2 infrastructure (IFF) Numerical lto3
&8
- Standardized score for program’s
pedagogical teaching structure Numerical 1to5
(ODP)
Standardized score for program’s
opportunity for further Numerical 1to5

training/learning (OAF)




