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Abstract

The use of data and evidence for decision-making seems an obvious choice. We do not expect decision-making to be
based on personal opinions or “hunches”. When dealing with problems that we do not know or have no opinion
about, we are more open to using data and evidence to support our decisions. However, if we have an opinion on
the subject studied, our decision is contaminated, and we tend not to consider data and evidence. School dropout is
one of these throbbing subjects, which arouses a lot of interest from researchers, but where we often use data and
evidence only to corroborate preconceived opinions. The subject has been approached by several areas of knowledge
to understand the factors that involve the possible causes that lead to abandonment. Despite the various
explanations and causes for school dropout, everyone seems to agree that this is a relevant and urgent problem.
These factors are analyzed in the literature in an independent manner and often present an additional problem:
because these are factors that cannot or a difficult to be changed (such as race, ethnicity or gender) and requires a
long-term for being changed (such as inequality, poverty and racism), improving the situation of the students who
are currently at school is difficult if not impossible.

Keywords: School dropout. Education. Data Science. Evidence-based decision. Complexity.

! Coordenador do CRIE/UFRJ e professor da UFRJ. E-mail: marcos@crie.ufrj.br

Revista Inteligéncia Empresarial - ISSN: 1517-3860 - V. 45 ANO 2022
DOI: 10.36559/v4512022



1. INTRODUCAO

School dropout is usually defined as “leaving education without obtaining a minimal
credential, most often a higher secondary education diploma" (De Witte et al 2013, p.14).

Given the relevance of the theme, several government programs have been developed
to reduce school dropout. The United States created in 2001 the program "No Child Left Behind2"
(2001), while the European Community created the programs "' Lisbon 20003 ", and more recently
the program " Europe 20204 ". Despite increasing attention from policy makers, none of these
programs has managed to significantly reduce school dropout rates. In addition, with the
pandemic, the problem of school dropout brought new challenges in the construction of
educational policies worldwide. One of the reasons for this has to do with a common view shared
by these programs and studies on this topic of seeking one single cause for abandonment or, at
best, a limited set of reasons for it. Few articles and programs have applied a systemic and
complex approach to understand and describe the phenomena, seeking to identify the
connections between the various factors and their dependence on the different contexts where
abandonment occurs.

The use of data and evidence for decision-making seems an obvious choice. We do not
expect decision-making to be based on personal opinions or “hunches”. When dealing with
problems that we do not know or have no opinion about, we are more open to using data and
evidence to support our decisions. However, if we have an opinion on the subject studied, our
decision is contaminated, and we tend not to consider data and evidence. Perhaps unconsciously,
we tend to privilege our opinions and seek only data that prove our beliefs, even if the evidence
points out to the opposite direction (KVERNBEKK, 2017).

School dropout is one of these throbbing subjects, which arouses a lot of interest from

researchers, but where we often use data and evidence only to corroborate preconceived

2 https://www?2.ed.gov/nclb/landing.jhtml
3 https://www.europarl.europa.eu/summits/lis1 en.htm

4 https://www.education.gouv.fr/media/72354 /download
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opinions. The subject has been approached by several areas of knowledge to understand the
factors that involve the possible causes that lead to abandonment.

To analyze how academic research has investigated this problem, we explored a
bibliographic survey in the open access databases. With this survey, we identify the causes
pointed out in the literature for school dropout using a search tool for academic articles and books
using generically the keyword "school dropout".

In the Google Scholar database, in the period from 2010 to 2020 (09/07/2020), there
were approximately 1,430 articles with the keyword in the article title and 24,000 articles that
used it anywhere in the article. In order to improve the research, the combination “School
dropout” and “high school” was used to focus on school dropouts, which is the focus of our
research, and thus we found 478 articles with these words in the title of the article. Finally, the
keyword “evidence” was added. Incorporating this keyword to our search was crucial, as our
study is synthetized as follows: making decisions about school dropout based on data and
evidence. The search resulted in 16 articles.

The same searching approach was replicated in the Scopus Elsevier database,
considering the same period from 2010 to 2020 (09/07/2020). It found 9 articles, 4 of which also

happen to be in the Google Scholar search.

Table 1 - Base Scopus Results

Authors Title Year Cited

by
Butterworth P., Early Onset of Distress Disorders and High- | 2018 6
Leach L.S. School Dropout: Prospective Evidence

from a National Cohort of Australian
Adolescents

Migali G., Zucchelli | Personality traits, forgone health care and | 2017 4
E. high school dropout: Evidence from US

adolescents
Cabus S.J., De Why Do Students Leave Education Early? 2016 11
Witte K. Theory and Evidence on High School

Dropout Rates
Barth J.R., Cebula Is the high school dropout rate an 2016
R.J., Shen |.-L. increasing function of the proportion of
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the population in the US cities that is
Hispanic? Exploratory evidence
Mo D., Zhang L., Yi | School Dropouts and Conditional Cash 2013 30
H., Luo R., Rozelle | Transfers: Evidence from a Randomized
S., Brinton C. Controlled Trial in Rural China's Junior
High Schools
Crofton S.O., Do higher real minimum wages lead to 2009 6
Anderson W.L,, more high school dropouts? Evidence
Rawe E.C. from Maryland across races, 1993-2004
Temple J.A,, Can early intervention prevent high school | 2000 49
Reynolds A.J., dropout? Evidence from the Chicago child-
Miedel W.T. parent centers
Rees D.l., Mocan Labor market conditions and the high 1997 30
H.N. school dropout rate: Evidence from New
York State
Rumberger R.W. High School Dropouts: A Review of Issues | 1987 474
and Evidence

So, it was decided to analyze the articles presented on Google Scholar and Scopus as a
starting point for the exploratory research. An analysis of these articles revealed several reasons

why young people drop out of school. These reasons can be grouped into two main categories:

A) Factors related to the student and the family: such as adolescent pregnancy, family income,
gender, parental educational level, parental employment, race / ethnicity - blacks and Latinos
are more likely to dropping out of school5, social class or socioeconomic status, student
academic performance. (Ekstrom, 1986; Rumberger, 1987; Temple et al., 2000; Entwisle et al.
2004; Allensworth, 2004, 2005; Duchesne et al, 2005; Ishitani, Snider, 2006; Koball, 2007;
Dustmann, van Soest, 2008; Crofton et al. 2009; Dalton et al. 2009; Barth et al. 2016; Migali,
Zucchelli, 2017; Butterworth, Leach, 2018)

B) Factors related to the school and the community (context): class size, absence of playgrounds
and green areas, neighborhood characteristics (geographic location of families' residence,
possible housing problems, poverty, school resources, teacher-student ratio, type of school

(public, private, more or less selective), unemployment rates, and violence. (Rumberger,
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1983, 2004a ; Ekstrom, 1986; Pitman, 1993; Rees, Mocan, 1997; Kaufman et al. 2004; Balfanz,
Legters, 2004; Blue, Cook, 2004; Dustmann, van Soest, 2008; Crofton et al., 2009; Mo Di et al,
2013; Cabus, De White, 2016).

In sum, according to a forecited literature, the reasons for school dropout have focused
on factors that are difficult to sort out in a short and medium term.

Despite the various explanations and causes for school dropout, everyone seems to
agree that this is a relevant and urgent problem.

According to a study "The consequences of dropping out of high school" (Sum et al,
2009), the average student who drops out of school can expect to earn an annual income of
US$20,241, according to the US Census Bureau. That is $ 10,386 less than a typical high school
graduate earns and $36,424 less than someone with a college degree under the same period. And
the number of people who drop out of school, although it has fallen in recent years, is still high in
the USA. There were 2.1 million status dropouts between the ages of 16 and 24 in 2018, and the
overall status dropout rate was 5.3 percent. In 2014, the rate was 6.5% of a school population of
50,468,456 students.

According to Sum et al (2009), half of Americans who need public assistance are
dropouts. This study found that each dropout from high school costs American taxpayers
$292,000, or just over 957 billion per year, 4.65% of the USA GDP (Gross Domestic Product) of
20,540 trillion dollars.

A similar study produced by the Fernandes,R (2018) supported by Unibanco Institute
and applied to Brazil, showed that 575,000 young people did not complete elementary school in
2018. According to the study, each dropout before completing high school costs $67,636 (sixty-
seven thousand dollars) per young person, or $38 billion per year, one loss equivalent to 3% of
Brazilian annual GDP, of $ 1.1 trillion in 2018.

In addition to enormous personal costs (such as low self-esteem, greater difficulties in
finding well-paid work, greater tendency to get involved with crime and violence and die earlier),
school dropout means a significant economic loss for a country. Addressing this problem
therefore means not only an individual gain for those involved, but a real and concrete benefit

for the whole of society.
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A critical approach: it is not complicated, it is complex...
"For every complex problem, there is a clear, simple and wrong answer." H.L.Mencken

As noted, the school dropout literature indicates that the reasons for dropping out of school are
often associated with socioeconomic aspects such as long-term unemployment (from parents),
poverty, race / ethnicity, sustained dependence on public assistance, single parenthood (in
women), political and social apathy and crime. (Christenson et al., 2001; Rumberger, Land, 2003;
Kaufman et al. 2004; Vitzcain, 2005).

Most of the articles we reviewed attempt to identify the predictive variables, those
factors that determine abandonment, and the government programs sought to take actions to
deal with these various variables and factors. But changing socio-economic conditions (poverty,
inequality, long-term unemployment) requires a long period of time and does not affect students
who are already in school. Likewise, pointing out reasons of ethnicity / race / gender does not
help to find concrete solutions for students who are already in school. After all, you cannot change
a society's structural racism in the short-term change neither students’ skin color or ethnic origin.

In fact, in line with a decision-making paradigm based on data and evidence, | defend
the idea that we need to change our mindset and adopt a complex approach to assess the
problem. In My point of view, the issue of clarity and education is not a complicated problem. It
is complex.

Glouberman and Zimmerman (2002) provide an excellent illustration of the differences
between simple, complicated, and complex problems. In a simple system, like using a recipe to
make an apple pie, even inexperienced people can follow the recipe and make the pie, obtaining
satisfactory results. In addition, we managed to produce approximately the same results in
different situations, with different people.

In complicated problems, like sending a rocket into space, we need several high-level
specialists in various fields of knowledge to generate a successful result. However, once that

result is achieved it is, in most cases, replicable.
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According to Glouberman and Zimmerman (2002), in simple contexts we can easily
correlate cause and effects. This is the realm of the known. Situations can be clearly defined, and
appropriate responses identified. The policy maker's role is to delegate, use best practices and
communicate standard operating procedures to be followed clearly and directly. Complicated
contexts are the realm of experience and data analysis. We know what we do not know. Cause
and effect are not evident, but they can be discovered through analysis. The role of the policy
maker here is to bring together the necessary minds and skills and to encourage differing
opinions, to seek answers to what we do not know. We usually think of educational problems this
way...

Over time, potential predictors of non-graduation have generally been sought: first,
among students and their families, later in schools, teachers and colleagues, and only at a later
stage in the broader context or environment (Rumberger, 2004a). In addition, attention is often
placed on immutable factors (socioeconomic factors and other intractable risk factors, such as
gender, race and ethnicity, parenting or mother tongue), creating the impression that early school
leaving is partly a natural process, which depends fundamentally on these factors.

The ‘““‘abandonment discourse’” has thus associated early school leaving with
unemployment, urban poverty, and juvenile delinquency (often serving as a substitute for race
and class) (Dorn, 1996). The stereotype, par excellence, of the adolescent man “devoid of
culture”, unintelligent, unqualified, not adjusted, not white, who ends up unemployed and
delinquent, has been increasingly used by literature. Some studies, however, have shown the
weakness of the arguments of those who naturalized school dropout. Herbert and Reis (1999),
showed that most young people who present the factors considered determinants to explain
dropout (poverty, unemployment, ethnicity / race, income, etc.) do not drop out of school.
Moreover, some of them performed very well.

Dropout should not be a direct consequence of the environment, inequality or the
person's ethnicity / race. While recognizing that this is a multi-dimensional problem, the way the
articles address the problem is based on a complicated problem approach: a straightforward, not

complex, cause-solution approach. The causes are almost all related to this socioeconomic origin,
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to these immutable factors. And, they make a strong correlation between evasion and defaults
and unemployment.

If we follow these analyzes, there is not much to be done, as the skin color cannot be
changed, structural racism will take time to end and inequality will last for a few years before
being reduced.

The issue of school dropout and education must be approached with a complex view.
The complex is the realm of unknown unknowns. We do not know what we do not know. It is a
space of constant change and unpredictability. There are no right answers, only emergent
behaviors, a concept discussed later in this article. The role of the policy maker in these situations
is to create spaces for interaction and experimentation for the emergence of patterns, which is
best done by increasing the levels of interaction and communication within the system.
Experience is useful, but not enough to solve complex problems. We need to test and experiment,
certainly, but we need to have patience and a watchful eye for new patterns of behavior.

The complex nature of educational governance, involving countless layers and actors,
can be an overwhelming problem, without a clear input for policymakers. Traditional approaches,
which generally focus on proposals for solving complicated problems, have proved ineffective.
For all we know about complex problems, programs and standard initiatives, which must be
replicated in all places and situations, they are excellent for sending a rocket into space, but they
do not serve to deal effectively with rapidly evolving and expanding ecosystems that are modern
education systems.

Educational initiatives usually work in the realm of the complicated when they are
operating in the realm of the complex (Duit et al., 2010). Iterative feedback is often limited in this
approach, and flexibility is not always a high priority in the design of the initiative. They forget
that complex problems cannot be adequately captured using such linear approaches (Morrison,
2010; Duit et al. 2010).

The premise of such linear models is that inputs to the system will result in predictable
results. Although appropriately predictive of some static and closed systems, these models fail to
adequately predict behavior or capture the essence and emerging properties of complex systems

involving three or more components of interaction (Johnson, 2008).
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What works for one child, teacher, district, or system is not guaranteed to work for
another. This makes the problem of educational governance more complex than complicated, as
the solutions are not necessarily replicable and transferable.

The bibliographic review carried out in this article shows that the main causes pointed
out in the literature can be grouped into two major groups: Factors related to the student and
the family (family income, gender, parental educational level, race and ethnicity, social class or
socioeconomic status) and Factors related to the school and the community — context (class size,
neighborhood characteristics, resources invested in schools, teacher-student ratio, type of
school, unemployment rates and violence).

These factors are analyzed in the literature in an independent manner and often present
an additional problem: because these are factors that cannot or a difficult to be changed (such as
race, ethnicity or gender) and requires a long-term for being changed (such as inequality, poverty
and racism), improving the situation of the students who are currently at school is difficult if not
impossible.

The "discourse of abandonment' has thus associated early school leaving with
unemployment, urban poverty and juvenile delinquency, generating a stereotype, par excellence,
of adolescents as a being "devoid of culture", unintelligent, unqualified , not adjusted, not white,
who ends up unemployed and delinquent. Some studies (Herbert and Reis, 1999) have already
shown, however, that most young people who have these factors do not drop out of school. Some
of them performed very well actually.

Some studies show that school delay / lag is, in fact, one of the factors that contribute
to dropoutb6. Our study shows that the problem has its origin in a deficient literacy process. Poor
literacy will prevent this student from being able to continue with peers of the same age and

suggests that the effort to reduce the dropout rate should focus on literacy.

6 See A critical review of the literature on school dropout (2013) Kristof De Witte a, c, l, Sofie Cabus a, Geert
Thyssen a, b, Wim Groot a, d, Henriétte Maassen van den Brink a, d)
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In this article, | show that the school dropout problem is not a complicated one. From
my point of view, education is a complex problem, and we should make decisions based not on

what we “think”, but on data and evidence.
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