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ABSTRACT
Reducing desertion and increasing
graduation in Higher Education has

become an imperative for governments,
in order to improve equity and address
social and economic exclusion of the
most vulnerable sectors. In this context,
it is intended to measure the efficiency of
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the 16 Chilean state universities, using a
non-parametric model of Enveloping
Data Analysis (DEA) with data from the
Ministry of Education during the period
2015-2016. The results indicate that the
average country efficiency is 81.71% in
retention and graduation, where
universities in the north are the most
efficient, followed by those in the
south. Meanwhile, those in the center
presented greater variability and
inefficiency with respect to the national
average. However, it must be considered
that universities are multiproduct and
must combine their resources for a
variety of functions.

Keywords: Higher Education;
desertion; graduation; efficiency; public
sector.

RESUMEN

Disminuir la desercion y aumentar la
graduacién en Educacién Superior se ha
convertido en un imperativo para los
gobiernos, con el fin de mejorar la
equidad y enfrentar la exclusion social y
econdmica de los sectores mas
vulnerables. En este contexto, se
pretende medir la eficiencia de las 16
universidades estatales chilenas,
utilizando un modelo no paramétrico de
Andlisis Envolvente de Datos con los
datos del Ministerio de Educacion
durante el periodo 2015-2016. Los
resultados indican que la eficiencia
promedio pais es de un 81,71 % en
retencion y graduacién, donde las
universidades del norte son las mas
eficientes, seguida por las del sur. En
tanto, las del centro presentaron mayor
variabilidad e ineficiencia respecto al
promedio nacional. Sin embargo, hay
que considerar que las universidades son
multiproducto y deben combinar sus
recursos para una variedad de funciones.

Palabras clave: Educacion Superior;
desercion; graduacién; eficiencia; sector
publico.
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RESUMO

Diminuir a desercdo e acrescentar a
graduacao na Educagao Superior, ter se
convertido num imperativo para os
governos, com o fim de melhorar a
equidade e enfrentar a exclusdo social e
economica dos setores mais vulneraveis.
Neste contexto pretende se medir a
eficiéncia das 16 universidades estaduais
chilenas, empregando um modelo nao
paramétrico de Analise Envolvente de
Dados (DEA) com os dados do Ministério
da Educacdo durante o periodo 2015-
2016. Os resultados indicam que a
eficiéncia para o médio pais € de um
81,71% em retencao e graduacao, onde
as universidades do Norte sdao as mais
eficientes, seguida pelas do Sul. Entanto,
as do Centro presentaram maior
variabilidade e ineficiéncia com relacdo
para o médio nacional. Embora disso, ha
que considerar que as universidades sao
multiproduto e devem combinar os seus
recursos para uma variedade de fungoes.

Palavras chave: Educacdo Superior;
desercao, graduacdo, eficiéncia, setor
publico.

INTRODUCTION

Several studies on college desertion have
focused on the side of the student rather
than the side of
the own universities. However, to the
institutional conditions of universities are
attributed a strategic role to lower the

desertion- in students and, thus
impacting their curricular progress and
achieve optimal graduation
rates. Although the desertion

is a phenomenon whose direct effect the
student and its family, there is a
consensus that the consequences go
beyond the individual level, existing
financial effects and organizational
institutions of education and less explicit
level of society as a whole, such as the
lower aggregate educational level and,
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the
and

therefore, its impacts on
productivity, well-being
development of the countries.

For this reason, desertion is a public
policy in many countries, especially
in Latin American universities, even more
with the increase in its coverage, and
Chile is not an exception (Ramirez &
Granddén, 2018, Vargas & Heringer,
2017). Desertion is a complex process
due to multiple causes, which leads
to students who start studies do
not the complete them and it produces a
difference between the number of
students entering and the
percentage that graduate
called the Higher Education. In turn,
the responsibility of universities,
especially the institutions financed by the
State which are instrument and concern
public policy (Ferrao & Almeida, 2018),
which should not only guarantee the
right to access to the Higher
Education to its students, but also
to propitiate the conditions for obtaining
the title corresponding to the
studies completed (Garcia de Fanelli,
2015).

To describe the university desertion from
the perspective of a student it has been
used concepts such as desertion,
starting, retirement, academic
failure, lack of continuity and lack of
completion. In contrast, from a positive
perspective we talk
about persistence, retention, continuatio
n, completion, among others (Kim & Kim,
2018).

It is known that this phenomenon can be
analyzed in different
dimensions (Munizaga, Cifuentes &
Beltran, 2018). In general terms, five
explanatory factors of desertion are
referred to: individual, academic,
economic, institutional and cultural
(Tapasco-Alzate et al., 2019); being one

of the external
factors relevant institutional policies
that help retention, such as the

regulation of the curriculum, quality of

http://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/1770
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teaching and counseling, factors that
would tend to reduce the college
desertion. In the latter factor that can
affect students, there are aspects such
as: degree of academic policy, kind of
of financing, support resources, nearness
and interaction with faculty, interaction
with  other students, institutional
commitment grade to students, quality of
the program, type of institution,
inefficient institutional management,
change of methodologies from school,

among others (Munizaga et to
the., 2018).
In turn, Gitto, Minervini &

Monaco (2016) demonstrate that some
factors related to supply, such as the
structure of university courses, the
characteristics of the institution and the
reorganization have an impact on the
probability of desertion. At the same
time, having resources allows
generating broad conditions that would
improve the quality of life of the
students; the physical conditions of a
university, such as the age and size of
the facilities and the quality of the
classrooms influence desertion (Kim &
Kim, 2018).

However, Gitto et al. (2016) show, from
previous studies, that the type of
institution (private versus public),
location (rural versus urban) and size
(number of enrollments) of a university

do not influence the persistence of
students. Furthermore, they point
out that desertion rates in public

universities seem higher than private
ones. It is the attractiveness of
institutions focus only on the state level,
where one of the main functions inherent
in its nature, in its role of serving the
public good (Salinas & Tamayo,
2018). What for a private institution is an
option, for a state university is part of its
mission.

Meanwhile, it has been established that
university graduation can be analyzed
from global indicators, referring to the
stocks of graduates in a given year, or
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according to the data on flows of
graduates in each of the
universities (Garcia de Fanelli, 2015). A
drop in the graduation rate is explained
by the levels of demand of the programs,
the conditions of educability and the
scarce flexibility of the curricular meshes,
which affect the academic trajectories of
the student, which reduces the so-called
"educational efficiency of the training
process" that is generated by the
progressive delay and slowing down of
the pace of studies (Rodriguez & Castillo,
2015). On the other hand, those
universities that are concerned with the
institutional conditions that make it
possible, through an adequate academic
and pedagogical organization,
to accompany the students' training
paths will allow better graduation rates
(Garcia de Fanelli, 2015).

In this context and by virtue
of stated problems, the objective of this
work is to measure the institutional
efficiency, through the desertion and
graduation results, of the Chilean state
universities as an indicator  of
their management (Rodriguez-
Goémez, et al., 2016). For this, the Data
Envelopment Analysis (DEA)
methodology was used, which
allows comparing which units are the
most efficient based on their resources
and inputs, adjusted for their size
differences (Puertas & Marti, 2019). The

latter is relevant, since
the performance reports on
universities in Chile, as in other

realities, provide rankings of results that
do not take into account their productive
factors, therefore they change reality as
it is obvious who can do more with
less and taking into account
the effective contribution of government
resources (Fandel, 2007).

http://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/1770



ISSN. 1815-7696 RNPS 2057 --

MENDIVE Vol. 18 No. 2 (April-june)

King-Dominguez, A., Backhouse Erazo, P., Améstica-Rivas, L. “"Desertion and 2020
graduation. Measuring the efficiency of state universities in Chile” p. 326-335

Available from: http://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/1770
MATERIALS AND METHODS A )

The study has a quantitative
approach. Data used for the year 2015-
2016 of the sixteen universities in
the state of Chile, reported
by the Ministry of Education of
Chile (MINEDUC, 2018). The data range
is available with a Ilag of two
years. With the objective of measuring

the level of efficiency, the Non-
parametric Data Envelopment Analysis
(DEA)

model was used (Puertas & Marti, 2019),
which allows to correct the differences in
size between universities.

DEA methodology for comparing a
relationship between input (inputs) and
output (outputs) of one or more
productive or company units (DMU, for
its acronym in English Decision Making
Unit). By using this model you can get
in formation of the different
DMU evaluated and to check whether
they are not efficient. With the results it
is possible to build an efficient frontier,
where the productive units or DMU that
reach the maximum level of outputs with
the inputs used are on the frontier,
so that it is possible to determine which
DMUs are inefficient by observing the
distance that they are from the border.

The  model is based on two
approaches: inputs and outputs. The tw
o most widely used versions are the DEA-
CCR model, which uses constant returns
to scale and the DEA-BCC model, which
uses variable returns to scale.

The DEA model in its CCR variant is
expressed as follows:

E;:: Ur ¥ro

max hg =
I w2
' (1)

()

Subject to the following restrictions:

e 1 Ur Mro

s =l j=len ”
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Model BCC, named for its authors, also
known as VRS (Variable Returns to
Scale), evaluates the efficiency
considering variable returns of scale, and
indicates the value of the Pure Technical
Efficiency (ETP). The BCC
model incorporates the concepts of
economy of scale into the CCR model,
and also proposes comparing DMUs that
operate on a similar scale. Thus, the
efficiency of a DMU is obtained by
dividing its productivity by the highest
productivity among DMUs with
comparable size.

Mathematically, to analyze the efficiency
using the BCC oriented model, either to
the inputs or the outputs, the following
restriction must be added to the formula
of the CCR model:

k=1L j=1... n
o (4)
After
obtaining, both Global Technical Efficie
ncy (ETG) as Pure Technical

Efficiency (ETP), it can be determined
the Scale Efficiency (EE), through the
following formula:

_ETG

T ETP

(5)

Given this, it is considered that the pure
technical inefficiency  arises from the
excessive use of resources to produce a
given level of outputs;, on the other
hand, the Scale Inefficiency arises
when the Global Technical Efficiency is
lower than the Pure  Technical
Efficiency. For the resolution of the DEA
model, the R software (version 3.5.1)
was used, using
the "Productivity" package.

Variables

http://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/1770
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The variables of the production
function were obtained from the
databases of the MINEDUC, using the
various reports available from the
Information System of Higher Education
(SIES). To control the size of
the institutions, per capita indicators
were used with estimates of
the total population.

In connection with the variables
associated with the production function it
was based on efficiency
indicators teaching for the university
level and taking into account previous
studies for DEA (Alcaraz-Ochoa & Bernal-
Dominguez, 2017; Sagarra, Mar-
Molinero & Agasisti, 2017; Tavares &
Angulo,

2017), including four variables input (X)
and two variables output (Y) as detailed
below:

X 1: Non-academic staff for

hire of academic full - time
grade and whose value
was divided by the number
of undergraduates.

X 4: Infrastructure by Mt 2/
undergraduate

student (Infrastructure), a
quantitative variable that
corresponds to the total
sum of square
meters available for
each undergraduate stude
nt.

X 5: Accredited
undergraduate courses
(Carrer_Acred), a
quantitative variable that
corresponds to
the percentage of quality-
certified courses.

variables

2020

is

every 100
students (Pers_No Aca), a
quantitative variable that
corresponds to the sum of
the total number
of administrative support
officers. For size
adjustment purposes the
value was divided by the
number of undergraduate
students.

X 2. Tax financing per
capita 2015 M $
(End_student), quantitativ
e variable that
corresponds to the
resources from the State
as of December 31 of the
year to each university,
obtaining an amount per
student.

X 3: Academic JCE grade
for every 100
students (Acad_JCE), qua
ntitative variable
corresponding to the total
sum of official plants and

Translated from the original in Spanish
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The choice of output
based on the study of Breu and Raab
(1994), who analyzed 25 universities and
25 schools of art in the United States,
using variables: graduates and no
desertion rate.

Y 1: Second year retention

rate (Retention), a
quantitative variable that
corresponds to

the retention percentage
of undergraduate students
in the second year.

Y 2:
graduation
rate (Graduation), a quan
titative variable that
measures the percentage
of the total number
of students graduating fro
m the total number of
students enrolled in their
corresponding cohort

Undergraduate

The five first variables (X) seek
to represent the resources available to
each university for management and last
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two (Y) seek to represent variables
efficiency in teaching. In table 1 a
descriptive summary of the variables

shown input- output used in the DEA
model.

Table 1 - DEA model variables descriptive statistics

Variable Kind Maximum | Minimum Half Dev. Its
T.
Pers_No Aca Input 29,430 3,034 8,038 5,856
End_ student Input 4,087,000 913,000 2,571,188 | 831,869
Here d _JCE Input 5,099 1,505 3,170 0.908
Infrastructure Input 20,321 4,343 9,829 4,038
Carrer_Acred Input 0.833 0.060 0.333 0.223
Retention Output 0.791 0.563 0.696 0.063
Graduates Output 0.223 0.078 0.135 0.035
Source: own elaboration
From the proposed DEA model, the Regarding Pure Technical Efficiency
Global  Technical Efficiency, Pure which is obtained when applying the DEA

Technical Efficiency and Scale Efficiency
are determined. The models will have an
orientation to the outputs (outputs) since
the resources of state universities are
determined by a higher level of
management; therefore, managers are
supposed to direct their efforts toward
better results.

RESULTS

A first measurement approach is
the Global Technical Efficiency -that
obtained by applying the DEA model
under the assumption
of constant returns to scale-
(CRS- Constant Returns to
Scale). In Table 2 it is observed that and
five universities (31.25 %) reach

maximum efficiency score (100 %), two
institutions with an average level above
average (77.84 %). On the contrary, it
can be inferred that there are nine
(56.25 %) inefficient universities
regarding retention and graduation
measures.

Translated from the original in Spanish

model under the assumption of variable
returns to scale (VRS - Variable Return
Scale) -, it is found that eight institutions
are above average (94.95 %), being six
those that obtained 100 %; therefore,
they form the frontier of efficient
production. The remaining eight
institutions, 50 % of the total, are below
average.

On the other hand, the average of scale
efficiency (EE), which is obtained by the
ratio between the Global technical
Efficiency obtained from the CRS model
and the Pure Technical
Efficiency obtained from RSV model,
evidence that, of the sixteen State
Universities, five reach
a 100 % efficiency. Meanwhile, seven ei
ght universities are above the system
average

(81.71 %). Although some variables
used are different, the results are slightly
lower is the results of | study in Mexico
of Alcaraz-Ochoa & Bernal-
Dominguez (2017), where public
universities reached an average technical
efficiency of 86.04 %.

http://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/1770
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Table 2- Efficiency of state universities in Chile

Variable CRS VRS CRS / VRS
Uil 100.0 % 100.0 % 100.0 %
u?2 100.0 % 100.0 % 100.0 %
U3 100.0 % 100.0 % 100.0 %
U4 36.94 % 99.55 % 37.10 %
Uus 65.10 % 95.87 % 67.90 %
Ueé 67.35 % 91.37 % 73.71 %
U7z 100.0 % 100.0 % 100.0 %
us 73.30 % 92.89 % 78.92 %
Uuo 76.71 % 90.02 % 85.21 %
U 10 74.71 % 91.98 % 81.23 %
Uil 100.0 % 100.0 % 100.0 %
Uiz 77.41 % 98.88 % 78.28 %
U1i3 58.28 % 88.34 % 65.97 %
Ui4 90.72 % 100.0 % 90.72 %
U 15 46.51 % 88.11 % 52.79 %
U116 78.49 % 82.19 % 95.49 %

Average 77.84 % 94.95 % 81.71 %

Dev. Its T. 19.30 % 5.60 % 18.20 %
Source: own elaboration
A second level of analysis was higher average efficiency. In a second
segmenting the sixteen institutions place, the regional universities of the

according to their location in the Chilean
territory, distinguishing the institutions
of the central area located s in the
Metropolitan Region Valparaiso (6) and
regional in the northern area (5) and
South of the country (5),
respectively. According to the results
(table 3) in the three DEA
models, northern zone universities have

southern zone presented greater
efficiency in the three models above the
national average. Meanwhile, the central
institutions of the country are the most
inefficient in the results of retention and
graduation, being lower for the national
average and presenting greater
variability among institutions analyzed.

Table 3- Efficiency of state universities by geographic area

Variable National North Center South
CRS 77.84 % 88,95 % 61.94 % 85.82 %
VRS 94.95 % 98.05 % 90.03 % 97.75 %
CRS / 81.71 % 90,40 % 69.63 % 87.51 %
VRS

Maximum | 100,00 % 100, 00 % 95.49 % 100.0 %

Minimum 37.10 % 73.74 % 37.1 0 % 67.90 %

Dev. Its 18.20 % 11.85% 2 0.0 % 1 2.50 %
T.

Translated from the original in Spanish
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DISCUSSION

Whatever the definition, it becomes
clear that desertion becomes a
problem of state, of social
equity, which perpetuates situations of
social and economic exclusion. This is
central, considering that students from
more vulnerable families are more
likely to drop out of school and less
likely to complete courses or graduate
within the expected time. Failure
to finish university studies is a sign of
inefficiency that increases the private
and public costs of education, from
families, society and what it means for
the student himself when trying to
enter the Ilabor market under
disadvantageous conditions. Thus,
carrying out an intervention in the
institution that promotes retention
shows a concern for equity.

In turn, when analyzing the
universities in the territorial area, the
asymmetries in access to resources and
the diversity of
realities are evident; existing a perma
nent space for defining guidelines and
monitoring retention goals. The
improvement of education experiences
is in a long term; therefore, they
transcend a specific government. To
see it in a short term perspective
creates an unfortunate vicious circle of
social and economic losses for any
country. There are spaces for a greater
and better role for the State, especially
through its own universities, which are
supposed to be instruments of public
policy by mandate.

The results of the DEA model applied to
state universities of Chile for the year
201 5-2016 shows that the national
average is 81.71 %, with half of them
and presents a greater sufficiency to
the average of the system based on the
products desertion and graduation. The
Institutions of the northern country
presented a greater  efficiency,
followed by institutions of the south. M
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eanwhile, the universities of the
center show greater variability and
lower average efficiency average, below
the national average. Given that the
focus of this research is desertion and
graduation, it can be inferred that
regional universities make a greater
effort towards undergraduate
teaching training, being efficient from
the inputs they have.

It is important to emphasize the
limitations of the study. Although the
analysis is focused on two indicators of
high importance, such as desertion and
graduation (Breu & Raab, 1994), do not
forget that universities
are considered organizations " multipro
duct " or called complex (Mihajevic,
2013) that is, they invest their
resources in a wide variety
of inputs and where with the same
combination of them they can obtain

different outputs (teaching,
research, postgraduate, extension,
technical assistance, among

others). Therefore, any evaluation of
efficiency for universities is always
complex, because it is based on
the decision
of the selected inputs and outputs.

In Chile it becomes mostly difficult,
given the historical asymmetries in the
university system. But the previous
one is not an excuse to evaluate
each institution from the perspective of
its cost of production and efficiency in
results.

This study opens the possibility of new
investigations, expanding the scope to
private universities or other countries,
allowing a
comparison between institutions or a
causality analysis that can explain the
performance of the universities from
their institutional aspects.

http://mendive.upr.edu.cu/index.php/MendiveUPR/article/view/1770
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