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Abstract

For the standardized Test of Higher Education Quality (ECAES) taken in 2007 by
undergraduate economics students in Colombia, we apply the DiNardo, Fortin, and
Lemieux (1996) decomposition technique to estimate what would be the distribution of
scores for student in non-accredited programs if they had had the characteristics of
students in accredited programs. In particular, we evaluate in which part of the
distribution individual, family, program, and institutional characteristics, respectively,
have their greatest impact. The score distributions indicate better performance by
accredited economics programs compared to non-accredited programs. Results
suggest that individual characteristics explain the larger part of the gap, while family
features contribute least. The program and institutional characteristics have opposing
impacts, mainly around the mean of the score distribution. There are unexplained
differences in the production process that appear more efficient in the accredited
programs.
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Introduction

Traditionally, research regarding the quality otieation has focused on primary and secondary
education, levels for which international companises facilitated by the existence of
standardized tests such as PISA. An extensivewesfethis recent literature by Hanushek and
Woessmann (2011) highlights the importance of mby smdividual and family characteristics in
the explanation of differences in educational asdneent at pre-university level, but also of
school characteristics and of institutional diffeces between countries. Specifically for
developing countries, Glewwe and Kremer (2006)aevihe role of programs and systems in
the quantity and quality of education obtainedpaldth a focus on primary and secondary
education. For higher education, research on therm&ants educational achievement and
quality is much more limited. International comgan of educational programs is hindered by
the absence of internationally standardized testthay exist for the pre-university levels,
although recently the OECD has started initiatif@san assessment of the outcomes of higher
education (OECD, 2013). In practice, even reseavihin one country is often similarly
hampered by the lack of (nationwide) standardiestst by implication, research into the quality
of university programs is often restricted to studan one university or by comparisons based
upon non-standardized measures such as the GPAceHatthough many studies in the
international literature have found a significaimkklbetween educational quality and students’
individual and socio-demographic characteristicavali as with the program and institutional
characteristics, the evidence is scarce both vegiand to institutions that offer higher education

as well as to developing countries.

In this paper we make use of a unique featurearhtgher education system in Colombia
that requires students in the last semester of thelergraduate programs to sit a standardized
end-of-degree test. It provides a unique opponutdtinvestigate the factors that can explain

differences in educational achievement for undehgaée students in a developing country.

Increased coverage and improvement of the qualitynigher education are often
considered a priority for the formation of humarpital in a society (Bloom and Rosovsky,
2007), and analysis using aggregate data suggekisarelation between education and growth
(Krueger and Lindahl, 2001; Cohen and Soto, 200fg study of the determinants of quality
differences in the education of economists in dgvely countries like Colombia is particularly

relevant because it reflects the barriers for humegpital acquisition at the time when young



adults are close to permanent entry to the labarefdHistorically, governments have focused
their efforts on expanding educational coverageceR#y, quality has gained importance in
education policies and motivations of people toad®oan institution of higher education in
Colombia (Gamboa et al., 2003; Viloria De la Hop0@), supported by the argument that
cognitive skills are a more important contributfaetor for economic growth than the quantity
of education per se (Hanushek and Woessmann, 28883. result, the programs at the most
prestigious institutions attract both faculty anddents of high-quality. Nevertheless, relatively
little is known about the factors that define acassful undergraduate program, knowledge that

is even scarcer in developing countries such asrGlul.

In this paper we focus on undergraduate econonmar@ams in Colombia. Our research
guestion is whether all students of undergradued@@mics programs in Colombia had the same
opportunities to achieve a satisfactory academifopeance. The paper is motivated by the idea
that the “added value” of higher education to thiedents’ development varies between
programs, and our main contribution is to disaggteghe gap along the distribution of the
students’ outcomes and investigate the roles oflifierent groups of characteristics considered
relevant in economic literature. In particular, wél distinguish between accredited and non-
accredited programs, and analyze which factors egplain the difference between their
undergraduate students’ scores in the Test of Hidkducation Quality (ECAES, for its
abbreviation in Spanish), a standardized natiomalmethat the students present in the last
semesters of their undergraduate program. We hatgeftbm 2,219 undergraduate economics
students that presented the 2007 ECAES, compradmgst 100% of the population.

To respond our research question, we use the dextiom technique developed by
DiNardo et al. (1996) and in particular the ste@niecomposition strategy proposed and used
by Altonji et al. (2012). This procedure permitstosanalyze the effects of individual, family,
program and institutional characteristics on therttiution of students’ test scores. In contrast
with the more traditional Oaxaca-Blinder decompositthat focuses on the mean of the
distribution, the method of DiNardo et al. consgléhe whole test score distribution. The
technique, based upon kernel density estimatiortbeo{reweighted) test score distributions, is
used to construct counterfactual distributions tinaimic the scores that students with
characteristics found in the accredited programaldvbave obtained if they had studied in the

environment of the non-accredited programs. Thrabhghcomparison of counterfactuals created



with different sets of characteristics, we obtaiformation about the relevance of each group of
characteristics on the difference between theidigtons of the ECAES scores for accredited
and non-accredited programs.

The distribution of the scores obtained in the 2BQ7AES by students from accredited
programs lies to the right of the scores in norredtited program, indicating better performance
by accredited economics programs. Our results stigigat the individual characteristics, largely
determined before entry to an undergraduate ecarsopriogram, are the prime explanatory
factor for the differences between accredited aod-accredited programs. Socio-economic
differences captured by parental education andpatean, and the household’s socio-economic
status do not have additional explanatory powee pitogram features increase the mean score
of the distribution; when the characteristics obedrin accredited programs had applied, the
students in non-accredited programs would have erdrated more around the mean. The
institutional characteristics had influence in tpposite direction. Results suggest that there are
different forms of production function of educatimneconomics programs; economics programs

with accreditation were more efficient in transfamgthe available inputs.

The following section reviews the literature abthe& education quality of economists at
the undergraduate level for various countries,tantiinates with a focus on the literature for the
Colombian case. Section 3 presents the empiricategty and gives a brief outline of the
methodology proposed by DiNardo et al. (1996) artbri et al. (2012), while Section 4
introduces the data that we use. Section 5 presiemtsstimation results and robustness checks,

and Section 6 discusses the implications and dsawee conclusions.

1. Literaturereview

We give a brief overview of the relevant findingsthe international literature regarding the
determinants of the education quality (section.2@iyen that our data for Colombia do not
provide information regarding the labor market oates of the surveyed students, we focus on
the school outcomes, while being aware that thenate goal of the education is the access to
and insertion in the labor market. In section 2@ meview the few studies available on the

quality of higher education in Colombia.



1.1 International literature on the quality of education in economics

Education is the key component of individuals’ depenent and the mechanism used to achieve
their main objectives and future (Becker, 1993)ctEnew step in a student’s educational career
and their academic achievement are determinarftguwre economic accomplishments and other
aspects such as the access to graduate programhe @ocial status they can achieve. The
literature has given a prominent attention to thmlity rather than equity (Becker, 2000).
However, a lively discussion both regarding the sneament of the quality as well as its
determinants has evolved, particularly when comsidehigher education.

1.1.1 Measurement of education quality

The debate about education quality is broad. Sipalif, assessing the quality of economics
programs is difficult because programs have maogtfa One of the most valuable sources of
information about a program is the students’ penfmmce in the program. Thus, a key measure
in determining program quality is the quality otbidénts (Perry, 1995). Standardized tests are
frequently used in literature as quantifiable measuabout quality of students; however,
relatively few studies have been dedicated to tuafh higher education, partly because
standardized tests are less common. Indeed, in B®8ECD has launched the AHELO
Feasibility Study to analyze the performance ohbigeducation students with respect to generic
and discipline-specific skills, doing a pilot test 2012 with students of economics and
engineering (OECD, 2013).

In the analysis of quality in higher education,strelevant to consider the student's
evaluation system that provides information onreay and levels of knowledge acquisition.
Measures of students’ quality such as the Gradet Paierage (GPA) have been considered in
the literature. For instance, Spenner et al. (2@®3&d the GPA as an academic performance
measure of students at end of the first semesténein first college year for the classes who
graduated in 2005 and 2006 from Duke UniversityilevBetts and Darlene (1999) analyzed the
college performance by GPA of students at the Usityeof California. Simonite (2003) studied
the quality of education as the GPA reached inethyears for students who entered in the
modular degree program at Oxford Brookes Universitseptember 1994 and graduated with

honors in July 1997.



The literature has also examined the academic aaimient by looking at the grades in
some particular courses. For instance, Krohn ar@b@or (2005) measured the performance of
students in the agricultural economics programhat Bucknell University by the grades of
students in three intermediate macroeconomics esui&egert (2000) analyzed the grades in
courses of microeconomics principles and the sceaghed on the Test of Understanding of
College Economics (TUCE) at the end and the beggqof semester for a sample of students in
Miami University.

An alternative measure of academic performancdiesnumber of approved courses.
Porto and Di Gresia (2004) and Porto et al. (2088Basured academic performance with the
number of approved courses from economics stua@grtsee Universidad Nacional de la Plata in

Argentina.

Furthermore, some studies have used placementeinoth market as an alternative
measure in assessing the educational quality ofréicplar program (Perry, 1995). Bright
students will be attractive in the job market. N#lveless, even departments that have
deteriorated their training or that are not atirartright students may still be able to rely on
their past reputation to help place their studefitsnsequently, placement quality may not

entirely reflect education quality.

Other studies used more than one measure of ednahtjuality. Mattson (2007) studied
the college impact on student’s learning in thetfyrear from University of Southern California
with three different measures: college GPA; GREe&s@n verbal, quantitative and composite;

students’ report of growth in verbal and quant&itourses.

Most studies consider particular cases; studies #malyze the education quality
comparing the outcomes in more than one university rather scarce. This is because of
absence of comparable data for different univesitiAmong the few studies of education
quality that make a comparison between universitves encountered the analysis of Perry
(1995), who measured the quality of graduate prograf 18 top institutions in United States by
means of the Graduate Records Exam (GRE) and thdeG@Point Average (GPA) from PhD
students who were in their second or third yeanveéicer, it should be noted that GPA is not
necessarily comparable between universities, gpaantial differences both in the contents of
the courses and the marking of the exams; the dam& may be the result of different

underlying capacities, given that the exams argnara (or even professor) specific.



1.1.2 Determinants of education quality

Numerous empirical studies have delved into thdyaisaof the factors that determine the
guality and the outcome of the students’ educatt@ators that affected the quality of education
can be grouped in four sets of characteristics &geand Petrow, 2008; World Bank, 2008): (i)
what does the student bring to the economics pnogtiaat is, the individual characteristics; (ii)
social and family conditions of students; (iii) mlents of the program or the campus such as the
effectiveness of teachers and infrastructure clewatics; and (iv) institutional issues of the

higher education system.

First, we review the findings in the literature aeding the individual undergraduate
students’ characteristics on the performance. Ajueatly analyzed factor is the gender
difference in educational attainment of economitsdents. Some studies have found that
women had better academic performance (Betts amiriza 1999; Simonite, 2003; Porto and
Di Gresia, 2004; Mattson, 2007), while others h&émend that men did better (Anaya, 1999;
Spenner et al., 2004; Krohn and O’Connor, 2005).

On the other hand, differences in performance atuthiversity may reflect, at least in
part, the knowledge acquired in high school. Ang@99), Ziegert (2000), Krohn and O’Connor
(2005) and Mattson (2007) included prior acaderslievement measured as high school GPA
or SAT Verbal and Math scores.

In addition, another characteristic consideredterdture has been age. In some studies
younger students had better performance (Porto[ar@resia, 2004), while in others older
students scored better (Simonite, 2003). Also stisdhnat came from public secondary schools
(Betts and Darlene, 1999; Porto and Di Gresia, 2@®4hose who had a break in enrollment
(Porto and Di Gresia, 2004) had a lower performanagniversity. Moreover, lower academic
achievements were recorded for African-Americadeiis (Ziegert, 2000; Spenner et al., 2004).

The characteristics mentioned up to now are inltetenthe individual, or at least
predetermined, that is, set before entry in unitaer©ther characteristics are, at least partly,
governed by decisions while in university. For epéan with regard to marital status, single
students did better than married students (Ana989;1Porto et al., 2005). For those who took
fewer economics courses (Krohn and O’Connor, 2@0) for those who worked, even more
when they worked more hours (Porto et al., 200%), gerformance was lower. Anaya (1999)



and Krohn and O’Connor (2005) examined the relatigm between student efforts (measured
by hours spent on various course activities) andlestt performance. The literature also
considers other variables as financial goals (An&989) and aspirations (Anaya, 1999).

The second set of determinants in the analysisi@fguality of education is formed by
the socio-demographic status and family backgroohdstudents. Also those are largely
predetermined, and tell something about the pakmtiellectual and financial contributions in
current and earlier stages in life. Variables ideld are the place of birth (Porto et al., 2005),
place of residence (Porto et al., 2005), whethadesits live with their parents (Porto and
Di Gresia, 2004), if they had parental participatio homework (Spenner et al., 2004), and more
in general the level of education obtained by theepts (Anaya, 1999; Porto and Di Gresia,
2004; Simonite, 2003; Porto et al., 2005) and satsess (Bratti, 2002; Simonite, 2003).

As a third group, the characteristics of progrand amstitution are relevant for the
differentiation of the student performance in umnéies. For individual students those
characteristics are a given fact once enrolledognam, but before that they may be decisive for
selecting a specific program. The first stage ie #®tudent-university relationship is the
mechanism of entry or admission. Admission can oatuwo ways, based on students’ prior
academic achievement or through conducting unityesgiecific admission tests. In the case of
Universidad Nacional de la Plata in Argentina thi¢éidl assessments did not reflect the future

academic performance of students (Porto et al5200

Another important factor is the quality of the aeatc program. Research output is often
used as a measure of departmental quality. PeB§5)1lmentioned two indicators of research
output, publications and citation counts. Publmasi are useful in assessing the professional

activity and competence. Citation counts help seasing the long-term impact.

Also the perception of the students about the tyuafi education they have received is
relevant to determine the quality of the program.rBeans of a student survey, Perry (1995)
ranked the programs considering: quality of classronstruction; rigor of classroom material;
relationship with faculty; research opportunitieamaraderie among students; physical facilities;
financial support; opportunities to participateseminars and conferences; opportunities to write
for journals; program administration; preliminaryaens; breadth and depth of material covered
in fields; and coursework availability. Other intigations incorporate more objective indicators

of academic environment and nonacademic activiBpgcifically, Anaya (1999) considered the



following activities: choice of electives, numbdryears lived on campus, participation in clubs
and sports, hours per week for socializing witlerids and for speaking with faculty outside of
class.

Finally, with a broader spectrum, the organizatigtaucture, the evaluation systems and
salary schemes for professors in the countriesiénfie the quality of education (Albéan, 2005).
Furthermore, Greene (1998) mentioned that regidifldrences in the education system were

important for academic achievement.

1.2 Quality of higher education in Colombia

Post-secondary education in Colombia is offeredalheterogeneous set of institutions, highly
differentiated by type, size, vocation and resosir@gcosta, 2004). The numbers of programs
and universities have grown considerably in reastades, but coverage continues limited
compared with international standards (Orozco, 200®spite of the increasing number of
students enrolled in Colombia, coverage of higlaercation eligible population remained around
20% in 2002, compared with the Latin American ageraf 25% and the OECD country average
of 54% (Orozco, 2005). Participation of women imged significantly, in 2006 women
represented a little more than 50% of total endo#itidents. There is an increasing dominance of
the private sector regarding the number of studamid institutions. The concentration of
institutions and students in the nation’s capita&a is noticeable; despite regional expansion,
institutions of higher education are concentrated few centers of development. Also, the level
of education achieved by faculty remains low anel development of research and graduate
programs has been limited, even in the most t@adti institutions (Consejo Nacional de
Acreditacion, 2006).

Given the wide variety of institutions offering higr education programs, in Colombia,
as in other countries, there has been a trend tsangreater market orientation on the part of
universities, highlighting the preferences of custos or direct users (students) and indirect
stakeholders (employees), and the system has gavitstitutions incentives to improve the

quality, innovation, academic productivity and seeg to society (Capelleras, 2001).

In response to the need to strengthen the qudlitygber education, in 1982 the National

Accreditation System was established (Consejo Matide Acreditacion, 2013). Accreditation



is mainly concerned with how an institution andgtegrams must be geared towards an ideal of
excellence and high quality, which can be displag@dugh specific outcomes, social impact
and recognition (Consejo Nacional de Acreditaci®®l3). Consejo Nacional de Acreditacion
(2013) presents the factors that are taken intosideration for the accreditation. In the
accreditation process 1657 undergraduate prograens imvolved until 2012. Of those, 1439
programs, corresponding to 109 higher educatiotitimisns, had obtained accreditation; 218
programs had received confidential recommendationm®prove its quality.

Despite the implementation of new policies aimedhatimprovement of the quality of
higher education programs, few studies have beentee to assessing how these efforts of
programs and institutions have been reflected enl¢larning and quality of education received
by students. The study of Celis et al. (2012) is ohthe few that attempts to compare separately
the characteristics of students in high school amduniversity according to academic
performance on standardized tests. Celis et ammet the results of standardized tests that
were performed at the end of high school for theopde2000-2004 and at the end of university
programs for the period 2008-2009, applying muigle hierarchical models to contrast
individual, family and campus features in assooratvith the scores obtained by the students.
The results indicate that socioeconomic conditiansl family background had the greatest
explanatory power on the achievement obtained & gstudents in secondary education.
However, in higher education the effect of the caswas more relevant (up to 50% of the total
academic achievement). Unlike the secondary lendijgher education there are no significant
differences in academic performance between stadeon public and private universities. In
addition, the differences in higher education wenainly by campus features because
socioeconomic conditions of students who endedcyywe of higher education were rather

homogeneous.

For measuring differences in academic performapeeifically for economics students,
Valens (2007) and Ortiz (2005) analyzed the ECARE®donomics for 2004; that was the first
standardized test performed at the end of the uadergrad year to economics students in
Colombia. Using multilevel analysis Valens (20030ifid that there were significant differences
between the mean scores of universities and antoiigres. These differences were explained
by personal characteristics of students and theactexistics of the institution at which they

studied. Ortiz (2005) conducted a descriptive asialpf the ECAES in economics for 2004,



showing that most economics programs were charaeteby low quality levels, being private

universities the ones with the lower levels. SimylaOrtiz found that the academic tradition was
important because the traditional universities stabWwetter performance in ECAES. Work and
study at the same time presented a negative intédanthe quality of education; students in

(full-time) day programs had better scores thadestis of the (part-time) evening programs.

Sarmiento and Sandoval (2008) examined the reshttsned by students in the ECAES
of economics 2004-2006. Through an analysis of tanee (ANCOVA) they found that the
best scores were for day students and for those &ocredited institutions. In addition, they
highlight the limitations of this standardized tést the intertemporal analysis; the test does not
allow the comparison of different time periods hesmathe scores are normalized each period.
Nevertheless, Gomez (2013) studied, by using pmipenscore matching but without
mentioning how the problem of temporality was addesl, the scores in the ECAES test
presented by economics students during the pefildd-2008 and the scores reached by students
at the end of secondary education in 2000-2010. fdseilts suggested that students of
economics from Javeriana University must have hbadteer performance in ECAES than other

students of economics with similar observable ottarsstics.

As is evident from the literature review, there desv studies that focus on the
assessment of the quality of higher education, amd did not find any study on the
characteristics of the distribution of quality adugation among economics students and their

programs.

2. Empirical strategy

Our aim is to analyze which factors can explain differences in the standardized national
economics exam results between last year undergt@dkiudents from accredited and non-
accredited economics programs. We propose to wsdabomposition technique developed by
DiNardo et al. (1996, hereafter DFL) and Altonjiat (2012), a technique that analyzes the
distribution of exam results and is not focusedhat mean, as is the case for the traditional

Oaxaca-Blinder decomposition (Oaxaca, 1973; Blindier 3).

The technique is based upon kernel estimates afrigaal densities of the exam results

in non-accredited and accredited undergraduateoetios programs, and compares these with

10



counterfactual distributions that mimic how studewith characteristics that are found in the
accredited programs would have fared in the enumamt of the non-accredited programs.
Through successive expansion of the set of chaistots that enter the construction of the
counterfactuals, we can see which characteristesnore relevant in explaining the differences
between the distributions of the exam results i@ tlvo program types. This methodology

permits that characteristics have different eff@ciifferent parts of the distribution.

2.1 Kernd estimation

The starting point for the DFL decomposition is Kegnel density estimation of the distribution
of the observed individual exam ress ..., X, for then students who participated in the exam

in 2007, with respective sample weights ..., 6,.> The estimationfh(x) of the densityf(x) is

given by:

=30k @

whereK(.) is the kernel function anld is the bandwidth that is used for the estimati©Onr
choice for the bandwidth is based upon the optiyatiterion defined by Silverman (1998: 45-

48), and estimates the optimal bandwidth fas 0.9AN™®, with A=min(standard deviation,

interquartile  range/1.34). We use the often-applied Epanechnikov  function,
K (2) :2(1— 22)x1(| 2<1), as our baseline. Both the choice of the kernettion as well as the

bandwidth may have implications for the results #@ obtained; in a robustness analysis we

will use other bandwidths and kernel functions.

2.2 Counterfactuals

The (observed) distribution of exam resuftsn programs of typa, f(x*a), can be written as the

integral over all characteristiagsof the multiplication of a ‘school production furan’ m that

! Details about the data are provided in Sectiowd.observe almost all the exam participants ancefoee we
do not construct sample weights; however, given thea method to construct counterfactuals is bagesh
reweighting the distributions, we maintain the weggin the equation.

2 This choice is not necessarily optimal in spedftaations, but generally works well.

11



describes how the characteristicin program typea are transformed into exam resutfs with

the densityh of characteristics in program type

focla)=mX|za4 ag (2)

for all{ accr (accredited programs)pnaccr(non-accredited programs)}.

For both program types we observe the distributtbrexam results, but in order to
explain the differences between the two distrimgjove have to construct counterfactuals that
mimic what the distribution would have looked likea program type would have been
populated by students who in reality study at thpasite type. We construct counterfactuals that
answer the question “what would the distributioresbm results of students in non-accredited
programs have looked like if they would have hagl¢haracteristics that are found at accredited
programs while being subjected to the productiarcfion of non-accredited programsif we
replace the distribution of all characteristicsstfidents in non-accredited programs with the
characteristics of those in accredita(gzjaccr), while maintaining the production structure of th
non-accredited programsyx|z,nonacc), we obtain the counterfactual distributif§x'"*“Jaccr)
of the exam results that would have prevailed & students from accredited programs would

have been at non-accredited programs:

f(Xnonaccrl accr) :j IT( ){mnaccrl Z nonaCC) ('I IZ ac¢r I (3)

This counterfactual distributiof(x"*"*““laccr) is not observable, because students attend only
one program type and are not observed in the otterever, it is possible to write the density

in equation (3) as a weighted form of the obseaensityf(x"°"**“lnonacc:

f(xnonaccrlaccr)zj TT( XnonaCCfl Z nonaC@f (‘I IZ nonaC)SIF'( )Z (4)

h(z| accn

with WY(2z) = :
(2 h(z| nonacc)

which, by application of Bayes’ rule, can be tent in terms of

h(z| accr) _1- R(nonacct ¥ P nonackr
h(z| nonaccy R nonacdr )z 1- @ nonac

observable probabilities¥(z) = . An estimate

of ¥(2) is easily obtained, because the probabMtyonacc) can be estimated directly from the

% As with the Oaxaca-Blinder decomposition, also Oféles not account for general equilibrium effeices, we
ignore that with another selection of students khewledge acquiring process in the programs migiweh
been different too.

12



data by the share of students attending non-at¢ecedichools, while estimations of the
probabilities conditional upon characteristc§propensity scores’) can be obtained through a
logit or probit model explaining program type byetket of characteristics and calculate the
predicted probability of attending a non-accredipeoigram for each individual student given his
or her characteristics. Next, the estimat&®'(f) can be used as a reweighting factor in the kernel

density estimation for the counterfactual distrnibog

£ nonaccr el 0 Xnonaccr _ XI
f.(x | accr) = ZMSHF *(3) K(Tj X

The difference between the distributidfe*"**“Jaccr) andf(x"°"**“lnonacc) arises from
differences in the characteristics between the gvagram types. While the former is estimated
by equation (5), an estimation for the latter dignsan be obtained by applying equation (1) to
the sample of students in non-accredited schools.

2.3 Decomposition

A decomposition of the changes in the distributainexam results between the (observed)
results of students in non-accredited programs ted counterfactual distribution of how
students with characteristics found in accrediteyrams would have done if they had attended
a non-accredited program is obtained if we do rm@nge all the characteristics at once, but
successively construct counterfactuals througlepwase inclusion of changed characteristics, as
outlined by Altonji et al. (2012).

What we intend to decompose is the difference betwihe observed distributions
f(x""*“Inonacc) andf(x**“laccr). First, using the counterfactual based upon ladlracteristics
that we constructed before in equation {&,°"**“laccr), we can split the differenct between

the true distributions into an explained and unaixgd part:

A= f (X" | nonacch— f( X*| acch

:{ f(xnonaccrl nonacc')_ f( ){wnaccrl aCCD} +{ .I'( )eonaccrl aCC)._ ( )80CI’| acé, (6)

where the first term captures the contribution ha# tlifferences in characteristics between the
students in non-accredited and accredited programshe explanation of the observed

differences between the two program types, while #fecond part captures the residual
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difference that cannot be assigned to changesimiiserved characteristics but instead reflects
differences in the production functions.

A sequential decomposition of the differerficean be created by successively expanding
the set of characteristics of students in accrddi®grams constructing partial counterfactuals
pretending that they attend non-accredited progré&8upposing a partitiom=(z;, z), we can
write A as (cf. DFL:1020):

A :{ f(xnonaccrl nonaCCI)_ f( XwnaCCfl ;: accr 222 nonac§r+
+{ f (x| z = accr, 2= nonacor-  R™| ac0}+

+{ f (Xnonaccrl accr)_ f(XaCCrl aCCO} '

where the first term captures the effect of théed#hces of; (“what if non-accredited programs
would have students with the characteristicas found in accredited programs”), the second
term captures the effect of differencezimafterz; has been taken into account already, while the

final term captures the residual difference.

In terms of the density functions, by successiveliegtion of Bayes’ rule, we can write
this as (cf. Altonji et al. 2012:79%):

A:J‘m(%°“a°°r| 2, z, nonacof 0,z ,4 nonader (hlz,,z nonacgr,h z Jeer ¢
+jm(X‘°”aC°’| 2,3, nonaco| b4 ,z nonacer(h|z ager (hz|z decr dz (7)
+jm(X‘°”aC°’| Z, z, nonaco Q.7 ,4 acyr dzjl (M| ,,z,zcAN(z, z| acc) d.

Similar to the construction in equation (4), aghynvirtue of Bayes’ rule, the counterfactual

based upon the characteristisfrom accredited program that enters the first tategrals is

equal to

f(x""" z = accr, 2 = nonac@r:j ih "X | ,z,z nonagcr h|z,, z nongcgr,h z Accr dz
:J'm( X" 'z, z, nonaccy b,Z ,z nonaccr(h|z nonaler ;) z

h(z | acc) _ 1- A nonaccf ;2 P(nonacc)

with %(z) = h(z|nonacc) R nonacdr,¥ 1- @ nonack

* Altonji et al. (2012) do not observe the true wisttion in their final year, of(>x**“Jaccr) in our terminology.

As DFL, we observe the true distribution underdbanterfactual situation. We follow the notationim®FL,
it is not a conditional distribution, it is the &wlistribution under the counterfactual situation.
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The second term in the second integral and thetére in the last integral of equation (7) is the
counterfactual defined in equation (4), that i® tounterfactual constructed with the full set of
characteristicg=(z, ), hence, with¥(2=¥(z, z).

The same strategy can be used for decompositian anly partition of the set of
characteristics into subsets;(z, 2, ...) without additional complications, creatingexqsential
decomposition of the total difference between cedattual and true distribution into the
contributions of each (set of) characteristic(sptd\l however, that the order in which the
characteristics are analyzed affects the outcorfiles.decomposition in equation (7) remains

equally valid if we write h(z| z, nonaccy [ z| acg, that is, if we first change the

characteristics i, to their counterfactual values while maintainihg true values af;, giving
rise to a reweighting facto¥(z) instead of¥(z). Although equally valid, it is not unlikely that
the contribution of a set of characteristics dsfedepending on the order in which the
characteristics are entered. Some authors contidez's a natural order of variables (Altonji
et al., 2012). The validity of the results can leFified by performing the same analysis but
entering the factors in reverse order; we will battas a robustness analysis.

3. Data

3.1 Data set

The academic performance measure of Colombian grathrate economics students comes
from the standardized, national, Test of Higher dation Quality (ECAES, since 2009 known as
SABER PRO), which aims to evaluate some basic ctenpes of final-year undergraduate
students. Until the first half of 2011, four specific compemts were evaluated in the case of
economics students: macroeconomics, microeconomnstaistics and econometrics, and
economic history and thoughtn this paper we use data on undergraduate ecescshidents
who presented the 2007 ECAES. The main sourcedaimation of these students are the exam

registers and a survey applied by theiversidad Militar Nueva Granadé& higher education

® From 2004 until the first half of 2011, the evakd competences in Economics ECAES were intergretiv
argumentative and purposeful. Since the secondh@®11, the generic competences that have bedoated
were critical thinking, problem solving, interpensd understanding, and writing.

® Since the second half of 2011, related undergtadpograms are grouped. The program of each ttistit
decides which specific competence modules theitestis present.
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institutions that offered an undergraduate econsmimgram and their students coursing last

semesters in 2007.

The 2007 ECAES was presented by 2,219 undergraégeateomics students, of which
only one was not captured by the surVélhe survey contains information about secondary
education, career development, academic resultplogment status while studying, and
motivational and other aspects. The survey colledtsmation of 60 institutions that had an
active undergraduate economics program at the biegjrof 2007; 32 institutions provided the
information directly, while the information of themaining institutions was obtained from
secondary sources. There is data such as theutitstis location, public/private operation,
accreditation status of program and institutionsAl there is program information about

curriculum.

3.2 Variables

We analyze the role of accreditation of educatiogaklity in Colombia on academic

achievement. The latter is measured by the scaehesl in the standardized national exam
(ECAES) that undergraduate economics students mtreséhe last semesters of their undergrad
courses. The accreditation status of the economiogram, representing the governmental
recognition of the quality of education, is the iahle that defines the groups that we will
compare. In section 4.2.1 we discuss these two waiables, while in section 4.2.2 we discuss
the other variables, grouped by individual, fampypgram and institutional characteristics, that
enter the analysis in order to explain the diffeeerbetween test scores obtained in non-

accredited and accredited economics programs.

3.2.1 Quality indicator, quality difference

Table 1 summarizes the distribution of ECAES exanres of the 2,211 students that compose
the samplé.In the bottom line of Table 1 we read that only4®8 of the economics students in
2007 attended a program that counted with accremhtalhe distribution is shown for the full

sample (col. 1) and separately for non-accreditedl ) and accredited programs (col. 3). We

" Presenting ECAES is mandatory for all studenthénfinal year of undergraduate academic programs.

8 We exclude 8 students who attended two programsviere discontinued shortly after 2007 and that ha
already halted the acceptance of new students. riiéan and variance were normalized at 100 before
eliminating these 8 observations.
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see that the median student has a score just lbBkwean. The first quartile is further below
the mean (92.8) than the third quartile is abowerttean (105.37), but the opposite applies for
their distance from the median student. In gendha, lower half of the distribution is more
compressed than the upper half. The other two cadushow that the average score in accredited
programs is higher than in the non-accredited @nogt but that also the variance is higher.
Especially in the non-accredited programs the lowalf of the distribution appears more
compressed than the upper half, while in accredgitegrams there are longer and fatter high-

score tails.

Table 1. Descriptive statistics of ECAES 2007 sesires

(1) @ ©)

Statistics Full sample Non-accredited progams Adited programs
Mean 100.034 97.530 104.796
Variance 100.125 70.134 122.676
Skewness 0.907 0.956 0.546
Kurtosis 3.876 4,597 2.932
Percentiles
5% 87.04 86.37 89.02
10% 89.02 88.37 91.56
25% 92.80 91.56 96.37
50% (median) 98.11 96.37 103.17
75% 105.37 102.05 111.98
90% 113.65 108.66 120.54
95% 119.95 113.08 124.83
No. of observations 2,211 1,449 762
% of observations 100 65.54 34.46

The kernel density estimates of the distributiores @lotted in Figure 1 (Pana). The
estimates confirm that the density function of rmaeredited programs is to the left of the
density function of the accredited programs. Péanef Figure 1 shows the difference between
the two estimated kernel density functions, whidghlghts the disparity related to the
accreditation in the density of exam scores. A®vglent, differences exist throughout the
ECAES exam score distributions, so it is importantletermine the factors affecting the quality
of education in different parts of the distributimmction of the ECAES test scores.
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Figure 1. Kernel density estimates of ECAES 2087 ¢eores
a. Kernel density estimates by accreditation status
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b. Difference between the accredited and non-accrdditmsity functions
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3.2.2 Other explanatory variables

Following the literature, and taking into accountaiéability, we construct four sets of
characteristics. In the group of individual chagaistics are sex, age, age squared, marital status,
semester at survey, and their score at the enécohslary education in the standardized national
exam (SABER-11). In the group of family or househoharacteristics we include the level of
education and the occupation of both parents, badhouseholds’ socio-economic status. In the
group of program characteristics are the numbersahdatory courses in microeconomics,
macroeconomics, statistics and econometrics, aadogaic history and thought as well as the
total number of courses to be taken. Furthermbeeaverage tuition fee (linear and squared) for
the program and the number of economics studelatsvieeto the total number of students at the

institute are included as program characteristidse group of institutional characteristics
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contains indicators regarding if it was a public mivate institution, if the institution was
accredited or not, in which part of Colombia it wasated, and the total number of students
enrolled in the university.

Table 2 presents the descriptive statistics forséhe&ariables. There is a larger
participation of women in the 2007 ECAES test (3@)5being slightly higher in non-accredited
programs. The average test taker is 24.1 yearsndide the average age is 24.5 years among
those in the non-accredited programs and only @3tlBe accredited programs. Furthermore, the
higher average age among test takers in non-atededrograms is accompanied by a higher
standard deviation. Hence, non-accredited progigwpgar more attractive among more mature
students. Evaluated students are generally sirifle’%), although 10.2% students in non-
accredited programs live together with a partnéghée married or unmarried) versus 4.7% in
accredited programs. The average score at the SABE$secondary education test is somewhat
higher for students in accredited programs (56i4tppcompared with those in non-accredited
programs (50.8), but in both groups the variandeigh. For about 3.9% of students we do not
know their SABER 11 score, a condition that is mmenmon among students in non-accredited
programs.

Parental education of test takers is concentratedraduate studies (45.9% for fathers,
39.9% for mothers, considering specialization/m&gteh.D.,bachelor’s and higher vocational),
secondary education (31% for fathers, 40.3% for hexs, considering also secondary
vocational), while a relatively small group (in cpamison with the population in general) has
parents that took only primary school (19.3% fothéas, 18% for mothers) or no formal
schooling at all (3.8% for fathers, 1.9% for mo#)erWhen the sample is divided by
accreditation status, parental education conceastratincipally in graduate studies (59.6% for
fathers, 55% for mothers) for accredited prograarg] on secondary education (34.3% for
fathers, 44.1% for mothers) for non-accredited pots. The test takers in accredited programs
are strongly concentrated in the higher socio-egvastrata while in non-accredited programs
the lower socio-economic strata are more commdahoagh on the whole the higher strata are

solidly overrepresented in comparison with the gaineopulatior’

® Colombia has an official socio-economic stratifica system that is used e.g. for targeting subsidind
contributions in the utilities sector. In 2005, 2% of the population was classified in stratum 1,246 in
stratum 2, 27.1% in stratum 3, 6.4% in stratum.8%dlin stratum 5, 1.2% in stratum 6 (CONPES Documen
3386).
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Taken together, the descriptive statistics of théividual and family characteristics
suggest that students in non-accredited program® roften come from a less advantaged
situation and may take the education to advanddeinTherefore it is of ultimate importance
that they receive high-quality education that allothem to bridge the gap that might be
inherited from the background of their family omgeated by early-life decisions.

The structure of the mandatory part of the curtioulof the undergraduate economics
programs is relatively similar between accredited anon-accredited programs. There is a
stronger emphasis on macroeconomic courses (appatedy 10.5 for accredited and 11.8 for
non-accredited), in contrast with approximatelyethto four courses for each of the other areas
distinguished in the analysis. The total numbercadrses in the curriculum is much higher,
about 53, but also very similar in accredited amh-accredited programs. Apart from the
mandatory courses in the mentioned areas, the maiber of courses includes room for
optional courses and for mandatory courses in axtgwy administration, languages, etc. On
average, tuition is more expensive in accreditedntin non-accredited programs (COP
3,352,826 versus COP 1,528,899)n general, the economics undergraduate programms f
only a small part in the institutions that organirem; the average student is in a program that
enrolls 4.5% of the institute’s total student p@igin. For students in accredited programs the
share of economics students is a little higherr{entcs students represent 5.7% of all students
of the institution from accredited programs ver318% from non-accredited programs).

Students in accredited programs are more concedtiat private institutions (87.8%)
than students in programs without accreditationg@2private). Overall, more than 71% of the
students who presented the ECAES 2007 were in tprivestitutions. Not all the accredited
economics programs are in an accredited univetsityever it is more common to see that both
are accredited than to find a non-accredited pragraan accredited university (38.6% versus
13.2%). Overall, only 21.9% of the test takers diml at a university with accreditation.
Accredited programs are concentrated in Bogota ¢dptal of Colombia; 72.8%) while non-
accredited programs are more frequently found detshe major departments (Bogota,
Antioquia, and Valle; 44.6%). The total number tfdents at the institutions (in economics and

other programs) is higher in accredited programs.

19 One thousand Colombian pesos (COP 1,000) wasaguivto about USD 0.50 in 2007.
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Table 2. Descriptive statistics of the backgrouhdracteristics

1) (2) 3)
Variables Full sample Non-accredited  Accredited
progams programs
Individual characteristics
Age 24.114 24.529 23.325
(3.705) (4.002) (2.906)
Sex
Female 0.575 0.588 0.551
Male 0.425 0.412 0.449
Marital status
Single 0.917 0.898 0.953
Couple 0.083 0.102 0.047
Semester
6 0.035 0.030 0.046
7 0.030 0.032 0.026
8 0.112 0.083 0.168
9 0.436 0.418 0.471
10 0.350 0.395 0.264
> 10 0.036 0.042 0.025
SABER 11 score (secondary education national exam) 52.740 50.828 56.376
(12.817) (12.784) (12.079)
Family characteristics
Father's education level
Primary 0.193 0.230 0.123
Secondary 0.267 0.297 0.210
Secondary vocational 0.043 0.046 0.035
Higher vocational 0.115 0.114 0.117
Bachelor’s 0.229 0.197 0.290
Specialization/Master’s/Ph.D. 0.115 0.077 0.189
No formal schooling/Pre-primary/NA 0.038 0.040 .0%b
Mother's education level
Primary 0.180 0.219 0.105
Secondary 0.338 0.378 0.261
Secondary vocational 0.065 0.063 0.068
Higher vocational 0.129 0.110 0.165
Bachelor’s 0.173 0.138 0.239
Specialization/Master’s/Ph.D. 0.097 0.072 0.146
No formal schooling/Pre-primary/NA 0.019 0.020 .016
Father's occupation
Entrepreneur 0.072 0.050 0.114
Administrator/Manager 0.052 0.040 0.075
Professional self-employed 0.090 0.074 0.119
Professional employee 0.105 0.092 0.130
Self-employed 0.288 0.310 0.245
Employee 0.104 0.114 0.085
Rentier/Retired 0.149 0.157 0.133
Homemaker/Laborer 0.046 0.059 0.021
Student/Do not earn income/NA 0.095 0.104 0.077
Mother's occupation
Entrepreneur 0.035 0.026 0.054
Administrator/Manager 0.032 0.020 0.054
Professional self-employed 0.047 0.034 0.071
Professional employee 0.118 0.099 0.155
Self-employed 0.147 0.155 0.131
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(1) ) ®)

Variables Full sample Non-accredited  Accredited
progams programs
Employee 0.104 0.108 0.097
Rentier/Retired 0.096 0.093 0.102
Homemaker/Laborer 0.368 0.405 0.298
Student/Do not earn income/NA 0.053 0.061 0.038
Household's stratum
1 (poorest) 0.038 0.048 0.020
2 0.163 0.196 0.100
3 0.412 0.451 0.340
4 0.212 0.190 0.252
5 0.100 0.071 0.155
6 (richest) 0.075 0.043 0.134
Program characteristics
Tuition fee (thousand COP) 2,157.498 1,528.899 [FH
(1,950.014) (1,096.036) (2,563.994)
No. of core courses in microeconomics 3.284 3.064 703
(0.951) (0.924) (0.857)
No. of core courses in macroeconomics 11.361 11.820 10.490
(4.710) (3.989) (5.743)
No. of core courses in statistics and econometrics 3.897 3.963 3.773
(0.699) (0.705) (0.670)
No. of core courses in economic history and thought 2.932 2.749 3.278
(1.559) (1.491) (1.626)
Total no. of core courses 52.716 52.173 53.748
(11.076) (9.903) (12.963)
Share of economics students in the institute’d tuda 0.045 0.038 0.057
of students (0.040) (0.027) (0.056)

Institutional characteristics
Public/Private institution

Public 0.288 0.375 0.122

Private 0.712 0.625 0.878
Accreditation status of the institution

Non-accredited 0.781 0.868 0.614

Accredited 0.219 0.132 0.386
Department where the university is located

Bogota 0.461 0.320 0.728

Antioquia 0.099 0.117 0.064

Valle 0.119 0.117 0.125

Other departments 0.321 0.446 0.083
Total no. of students 10,232.264 9,103.280 12,379.110

(6,809.090) (6,633.548) (6,623.648)

No. of observations 2,211 1,449 762

Standard deviations in parentheses

4. Reaults

As explained in Section 3, we implemented a safesteps to estimate the counterfactuals used
to explain whether all students of economics depamts in Colombia had the same

opportunities to achieve satisfactory academicgoerédnce. For each counterfactual, in the first
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stage we estimated a probit model to calculateptbbability that a student belonged to a non-
accredited economics program given the charadteyighat enter the construction of the
counterfactual at hand, a successive expansioheoeét of controls with individual, family,
program and institutional characteristics (the firaodel estimates are included in Appendix
1). The next step of the DFL methodology is togssi weight?([) to each student, based on the
estimated probability of belonging to a programheiit accreditation given their observable
characteristics. Then, we use the kernel estim@igr (5)) for the sample of students in non-
accredited programs with the previously calculatethts.

The solid line in the upper-left panel of Figuras2the kernel density function of the
scores of students in non-accredited programs,ewthié dotted line illustrates the estimated
counterfactual density function of the scores im-acocredited programs if the individual
characteristics z{) were from the students of programs with accrédia (that is, with a
reweighting function based upon the probit modehmfirst column of

TableA1). The counterfactual density function lies to tlght of the density function of
the scores of programs without accreditation. Tduggests that students in non-accredited
programs increase their performance if they had ittievidual characteristics of students
programs with accreditation. The less favorable woation of individual characteristics as
addressed in Section 4.2.2 has a clear contributiothe explanation of the lower scores
observed in the nonaccredited programs in compassth the accredited programs. The upper-
left panel of Figure 3 shows the difference betwbeth density funtions, which reflects the
contribution of the students’ individual characsééids on the score distribution. It clearly shows
that the higher range of scores gain weight in fadfothe lower end of the distribution when
students in non-accredited programs would havethadcharacteristics of those who study in

accredited programs.
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Figure 2. Estimated density for non-accredited o and different counterfactuals
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To analyze the additional effect of family variaflave compare the counterfactual
density function of the scores obtained by studentson-accredited programs based upon the
individual characteristicsz{) of accredited programs’ students, representethéysolid line in
the upper-central panel of Figure 2, with the cetfactual based upon both individual and
family characteristicsz(, z) of accredited programs’ students, representethéyotted line in
the same panel. The two estimated counterfactuasityefunctions are very similar, which
suggests that students from non-accredited progweonl have similar performance if they had
the family characteristics of students from progsamith accreditation, and that family
characteristics has no additional effect on thé&ridigtion of scores once we have controlled for

differences in the individual characteristics (ats the upper-central panel of Figure 3).
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Figure 3. Contributions of the different groupsegplanatory variables
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The upper-right panel of Figure 2 deals with thfeafof characteristics of the economics
program, comparing the counterfactual density fioncbf the scores obtained by students in
non-accredited programs considering individual aadhily characteristics z{, z) from
accredited students, represented by the solid with,the counterfactual based upon individual,
family and program characteristics,(z, z3), which is represented with the dotted line. The
estimated counterfactual density functions areedsffit mainly around the mean, reducing the
number of students with higher scores and justvibdlte mean while showing a tendency
towards concentration at the mean, which is everemsoident from the upper-right panel of
Figure 3. This suggests that students from nonedded programs who scored below-average
would have had better performance if they had stlidih programs with the characteristics of
accredited programs (after the differences in imidial and family characteristics are taken into
account). However students from non-accredited narag above the average reduced their
scores when accredited programs characteristicdsng@sed. The program characteristics do not
make a difference for those who scored very goadgédneral, the characteristics from the
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accredited programs seems to be favorable for #enmscores. Hence, the effect of the program
characteristics suggests that the accredited progheave features that help the less-advantaged
students more than the students above the average.

To indicate the effect of the institutional chaeaigtics, we compare the density function
of the scores obtained by students in non-accrgitegrams taking into account individual,
family and program characteristicg,(z, z3), represented by the solid line in the bottom-left
panel of Figure 2, with the counterfactual thatoasds for all characterics, that is, for individual
family, program and institutional characteristiesg &, z3, z), based upon the probit model in the
final column of

TableA1l and represented by the dotted line in the samelpAs illustrated also by the
bottom-left panel of Figure 3, the estimated codfattual density functions are different mainly
for students from non-accredited programs with dopmance close to the mean. Imposing the
characteristics of accredited institutions leadsdézreased density of the middle scores, an
increase the dispersion around the mean. Thisteffigpears to go against the effect of the
program characteristics. The institutional chanasties from accredited programs do not seem
more beneficial than the institutional charactesstrom non-accredited programs; there is some
increase in the density of above-average scoréshbulensity below the mean increases more.

Finally, we compare the counterfactual based upenfull set of controlsz, z, z;, z)
represented by the solid line, with the true dgnisitaccredited universities represented by the
dotted line in the bottom-central panel of Figurelt2shows that the estimated counterfactual
density function that describes how students in-axredited programs would have fared if
they had all the observable (individual, family,ogram, and university) characteristics of
students from accredited programs, is quite diffefeom the density function of the scores of
accredited programs. The difference in the bottemir@l panel of Figure 3 is the residual effect
that is not explained by the observed charactesisfifter the middle part of the distribution the
estimated counterfactual density function lies tveloe kernel density function of the true scores
of accredited programs. The (rather large) diffeeebetween the two densities suggests that
there are other factors that differ between acteddand non-accredited program, for example
their production functions, and/or their studentsttexplain the difference in scores. The

residual part not explained by the observed factargures a shift from the lower part of the
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distribution toward the higher scores, suggestivag there are other (unexplained) differences in
the production process that are more efficienhendccredited programs.

In short, the gap between the performance of stadesm accredited and non-accredited
programs was not only present at the mean (thes@éOf&), the gap was present along the entire
distribution. Interesting to consider is that thdividual characteristics explained the gap along
almost the entire distribution of academic perfanoeg as is shown in Figure 4. The left panel
shows the true densities and the counterfactualgusnly individual characteristics, while the
right-hand panel even more clearly shows that #sédual after accounting for the individual
characteristics is rather small and closes a lgpge of the gap between the densities in
accredited and non-accredited programs. The fai@diures were the least likely explanation for
the differences. In general, the relevance of theggam features — after accounting for
individual and family characteristics — is to impecthe middle scores. Program and institutional
characteristics have partly opposite effects. Thmge groups of features appear to have a
somewhat erratic behavior that is not easy to jm&rand moreover reinforces larger gaps
between the distributions, gaps that had almostptetely disappeared by controlling for

individual (and family) characteristics.

Figure 4. True distributions vs. counterfactualdshgpon individual characteristics

1 1
--- CF: indiv. char. — contrib.: individual char|
— With accreditation 8 --- residual after indiv. chafr.
08— | — Without accreditation ?
[0) .05
ke)
c
2 g
Yot "I
: B o - TS
8 ; Y4
o
5
= -.05
a
-1+
| | | | | | | | | | | | | | | |
80 90100110120130140150 80 90100110120130140150

ECAES exam score ECAES exam score

27



4.1 Robustness checks
We performed several analyses to confirm the rolmsst of the conclusions for alternative

choices regarding the specification of the modelsédction 5.1.1. we address the issue of path
dependence inherent to the methodology by entetirggroups of variables in the opposite

order. Section 5.1.2 considers alternative chdigethe kernel function, while section 5.1.3 uses
the students in accredited programs as the basahdeanalyzes what would be the score

distribution if they had had the characteristicmof-accredited program students.

4.1.1 Opposite order

In Figure 5 we show the same analysis as in Figuret entering the groups of characteristics in
the opposite order, starting with institutional &eristics (upper-left), followed by program
(upper-central), family (upper-right) and individuaharacteristics (bottom-left), while the

residual in the bottom-central panel remains ungbdrafter controlling for all characteristics.

Figure 5. Estimated counterfactuals when charastiesiare entered in the opposite order
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It is clear that the order does not seem to matterrole of each group of characteristics
is the same as in Figure 2. The conclusion remanchanged: it is mainly the individual
characteristics that drives the lower performantestaodents at non-accredited economics
programs in the ECAES 2007, in comparison with eiisl taking an accredited program.
Organizational features of the programs and irtgtits are hardly able to compensate the
disadvantages that the students bring with thetineastart of their undergraduate program.

4.1.2 Alternative kernd functions

Figure 6 shows the counterfactuals when a Gaugsiarel function,K (z) :%exp(——; zzj,
I

is used instead of the Epanechnikov kernel as fp@édn Section 3.1. Note that DFL used a
Gaussian kernel. Each panel of Figure 6 looks genylar to the respective panels of Figure 2,

suggesting that the results are not very senssitivthe choice of the kernel function.

Figure 6. Estimated counterfactuals using a Gand&enel density function
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Figure 7. Estimated counterfactuals using bandwédfiial to 75% of the optimal bandwidth
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Another choice that must be made is the bandwiditlitfe kernel density estimator. As
said in Section 3.1 we use an optimal choice ferttindwidth based upon Silverman (1998) that
generally works well. It is based upon the assuomptf an underlying Gaussian distribution,
and it has been shown that in case of skewed laigions it is too wide. Therefore we run the
analysis also with a smaller bandwidth, in parculFigure 7 shows the counterfactuals
estimated using bandwidth equal to 75% of the cgitinandwidth that has been used for Figure
2. Figure 7 is highly similar to Figure 2, althoughghtly more peaked especially for the

program and institutional characteristics.

the main driving forces for our results.
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4.1.3 Accredited programs as the baseline group

We could have used the students at accreditedgregas our baseline group, and see how they
would have fared had they had characteristicswioald be more similar to characteristics found
with the students in the non-accredited programghat case, we would expect a picture that
more-or-less mirrors what we have seen until nosweler, a purely symmetric effect is not
necessary, and not even likely. The (first stembprmodels will give exactly the same only
with opposite signs, but in the subsequent stepsptbbpensity scores based upon the probit
models are used to calculate the reweighting faiciothe other part of the sample. Instead of
reweighting the non-accredited students, we willmeweight the accredited students (a smaller
sample) in order to mimic non-accredited charasties.

Figure 8 and 9 show the results. With regard toinldevzidual and family characteristics,
we —indeed- find a mirror picture. For program eleggristics this is not the case, especially the
pronounced peak around the 100 score disappeatise idistribution three peaks appear at the
below-around-above mean scores, suggesting tHarage of accredited program characteristics
toward those of the non-accredited ones leads termatic behavior of the density function of
scores. Adding the institutional characteristicsnoih-accredited institutions pronounces the
erratic peaks in the distribution of scores of stutd from accredited institutions.

The outcomes suggest, consistent with the mainltseghat primarily the individual
characteristics help to explain the higher scofetuaents at accredited programs in the ECAES
exam, while the family background does not add muah the other hand, the program and

institutional characteristics present an erratizavéor*

™ Probably because in the small sample of studerdasdredited programs we get, in the reweightirgedure,
that P[accr |z0 and henc&(z)—«, with obvious consequences for the density fumctio
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Figure 8. Estimated counterfactuals using non-alit@ programs as the baseline group
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Figure 9. Differences using non-accredited programthe baseline group
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5. Conclusions

The aim of this paper was to study the quality @dication in the undergraduate programs at
economics faculties in Colombia. Specifically, wealyzed which factors can explain the
difference between students from accredited andacoredited universities in the standardized
national exam (ECAES) that students presentedsinskemesters of their undergraduate courses
during 2007. Using the DiNardo, Fortin, and Lemigd®96) methodology we estimated the
distribution of scores that would have been obthihg students in non-accredited economics
programs if they would have had the observable attaristics of students from accredited
programs. The density functions allowed us to stoitier points in the distribution besides the
mean, what turned out to be important because wableshed that the gap between the
performace of students from accredited and nonedded programs was not only present at the
mean but along the entire distribution. Hence,adretter understanding of the opportunities to

achieve a satisfactory academic performance fatesiis of undergraduate economics programs
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in Colombia, it is relevant to determine the fasttivat could affect the quality of education for
students at different points of the distributiondtion.

We found that the importance of each group of festu distinguishing between
individual, family, program and institutional chateristics, in the explanation the differences
between test scores in accredited and non-accdegitegrams varies over the distribution.
Analyzing how students in non-accredited programsilds have fared when the characteristics
from accredited programs had applied, we foundtti@aindividual characteristics contributed to
the explanation of the gap along almost the emlis&ibution of academic performance, while
family features contributed least. The programuesd lead to a concentration at the mean score
of the distribution attracting both students whof@ened below and above the mean, while the
institutional characteristics had influence in thygposite way to the program features, pushing
students away from the mean both towards highetamer scores.

The finding that differences in individual charatdgcs of students explain an important
part of the educational gap in the distributionsobres between accredited and non-accredited
programs in economics, strongly suggests thattsfilrould be made to focus public policies at
improving the previous education, which is now eeted by a lower performance in the
standarized tests at the end of secondary educé®ABER 11). Better secondary education
provides more favorable conditions for the studenmis policy makers have faced difficulties for
the design and implementation of quality policiessecondary education in the short or medium
term.

For low-performing students the features of thegpns become important in order to
increase their scores. It would be appropriate dous on improving the quality of the
educational programs for students with poor acad@®aiformance by improving the intensity in
the core courses of the education of economistshé&umore, for the academic performance of
those around the mean it is necessary to dimihisldisparity between regions, tuition costs and
between public and private institutions.

Finally, despite our contribution to the undersiagdof the disparities in academic
performance between accredited and non-accredrtagtgms, our results suggest that different
forms of output generation in the undergraduateneesucs programs remain. In this sense, the

programs with accreditation were more efficientransforming the available inputs.
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Although it is difficult to generalize the resuttsother developing countries, and perhaps
even to other fields than economics faculties, results are consistent with the literature that
highlights the importance of parental circumstanaed early-childhood characteristics in the
outcomes later in life (Currie, 2009). Where qualitontrol by program accreditation
frameworks is definitely important, we cannot igmdhat many decisions regarding access to
and selection of programs are already made ormeated by decisions or situation early in the
life. Our results show that even in the select grofi university students, where the highest
social strata are strongly overrepresented — ealpecin the accredited programs -,
characteristics determined early in life are imaottfactors for later success. Beneficial
interventions in early stages may have long-lasaffgcts not only for those who end up in
university but also for others who may not haveitttellectual capacities to reach the top, but
can benefit from good education at lower levelsisitof ultimate importance that public

programs permit everyone to develop up to the mamirof their capacities.

References

Acosta, Z. (2004). Proceso de Internacionalizaciérios servicios de ensefianza en Colombia.
Archivos de Economia 266. Bogota: Departamentodteatide Planeacion.

Alban, C. (2005). Estructuras organizacionales,uestws salariales y calidad educativa en
América Latina: Un estudio comparativo de los cato€hile, México, Peru y Uruguay.
Borradores de Investigacion 64. Bogota: UniversidieldRosario.

Altonji, J. G., P. Bharadwaj, and F. Lange (2012hanges in the Characteristics of American
Youth: Implications for Adult Outcomegournal of Labor Economic30(4), 783—-828.

Anaya, G. (1999). College impact on student legn@omparing the use of self-reported gains,
standardized test scores, and college gr&iesearch in Higher Educatict, 499-526.

Becker, G. (1993)Human capital: A theoretical and empirical analysigh special reference to
education Chicago, IL: University of Chicago Press.

Becker, W.E. (2000). Teaching economics in thet 2dsntury. Journal of Economic
Perspectived4(1), 109-1109.

Betts, J., and M. Darlene (1999). The determinahisndergraduate Grade Point Average: The
relative importance of family background, high schesources, and peer group effect.
Journal of Human Resourcéd, 2.

Blinder, A. S. (1973). Wage Discrimination: Redudeatm and Structural Estimatekurnal of
Human Resource$ 436-455.

Bloom, D. E., and H. Rosovsky (2007). Higher Edigratn Developing Countries. In: Forest, J.
J.F., Ph.G. Altbach (edslnternational Handbook of Higher Education, Volud® pp
443-459. Dordrecht: Springer.

35



Bratti, M. (2002). Does the choice of universityttae? A study of the differences across UK
universites in life sciences students’ degree perémce. Economics of Education
Review2l, 431-443.

Capelleras, J. (2001ractores condicionantes de la calidad de la ense@damiversitaria: Un
analisis empiricoPh.D. thesis, Universidad Autbnoma de Barcelona.

Celis, M., O. Jiménez, and J. Jaramillo (2012). 8 @&s la brecha de la calidad educativa en
Colombia en la educacion media y superior?Estudios sobre calidad de la educacién
en ColombiaBogotéa: ICFES, pp. 67-98.

Cohen, D., and M. Soto (2007). Growth and humarntalagood data, good resultdournal of
Economic Growth 1@), 51-76.

Consejo Nacional de Acreditacién (200&)neamientos para la acreditacion de programas
Bogota: Consejo Nacional de Acreditacion.

Consejo Nacional de Acreditacion (201Beamientos para la acreditacion de programas de
pregrada Bogota: Consejo Nacional de Acreditacion.

Currie, J. (2009). Healthy, Wealthy, and Wise: $economic Status, Poor Health in Childhood,
and Human Capital Developmedaurnal of Economic Literature 4¥): 87-122.

DiNardo, J., N. M. Fortin, and T.Lemieux (1996)aldor Market Institutions and the
Distribution of Wages, 1973-1992: A Semiparametkgproach. Econometrica64(5),
1001-1044.

Gamboa, L.F., A. Casas, and L.J. Pifieros (2003).teoria del valor agregado: Una
aproximacion a la calidad de la educacion en ColamRevista de Economia del
Rosario6(2), 95-116.

Glewwe, P., and M. Kremer (2006). Schools, Teaglard Education Outcomes in Developing
Countries Review Article. In: E.A. Hanushek, F. \Fel(eds.),Handbook of the
Economics of Education, VolumeAnsterdam etc.: North-Holland, pp. 945-1017

Gbomez, S. (2013). Comparing Means can be Mean: @yiag the Performance of Students at
Standardized Exit Exam€uadernos de Administraci@6(46), 201-239.

Greene, W. H. (1998). Gender economics coursebenral arts colleges: Further resulisurnal
of Economic Educatiog9(4), 291-300.

Hanushek, E.A., and L. Woessmann (2008). The RdleCagnitive Skills in Economic
DevelopmentJournal of Economic Literature 48), 607-668.

Hanushek, E.A., and L. Woessmann (2011). The Ecawwf International Differences in
Educational Achievement. In: E.A. Hanushek, S. Mach.. Woessmann (eds.),
Handbook of the Economics of Education, VolumérBsterdam etc.: North-Holland,
pp. 89—200.

Krohn, G. A., and C. O’Connor (2005). Student dffand performance over the semester.
Journal of Economic Educatid3t(1), 3—28.

Krueger, A.B., and M. Lindahl (2001). Education ferowth: Why and for Whom3ournal of
Economic Literature 3@), 1101-1136.

Mattson, C. E. (2007). Beyond admission: Understangre-college variables and the success
of at-risk studentslournal of College Admissiatp6, 8-13.

Oaxaca, R. L. (1973). Male-Female Wage Differestial Urban Labor Marketgnternational
Economic ReviewW4, 693—-709.

OECD (2013).Assessment of higher education learning outcomeasibility Study Report
Volume 2 — Data Analysis and National Experiené&ais: Organisation for Economic
Co-operation and Development (OECD).

36



Orozco, M. (2005). Colombia’s higher education gyalontrol system and potential for further
development. Archivos de Economia 290. Bogota: Depeento Nacional de
Planeacion.

Ortiz, C. H. (2005). Sobre los ECAES de Economi&@d@4.Revista Sociedad y Econon@ia
197-205.

Perry, G. M. (1995). Objective Measures of Ph.magPam Quality in Agricultural Economics.
Review of Agricultural Economids/(3), 395-408.

Porto, A., and L.DiGresia (2004). Rendimiento @studiantes universitarios y sus
determinantesRevista de Economia y Estadist#t2{1), 93—-113.

Porto, A., L. Di Gresia, and M. Lépez A (2005). Adidn a la universidad y rendimiento de los
estudiantes. Trabajos especiales, determinantes ratelimiento en la educacién
universitaria. La Plata, Buenos Aires: Universidkational de La Plata.

Sarmiento, J., and L. Sandoval (2008). Analisidpsvo de los resultados de los ECAES en
economia en Colombi&evista Facultad de Ciencias EconOmicas, Universibiitar
Nueva Granadd 6(2), 79-104.

Silverman, B. W. (1998 Density Estimation for Statistics and Data Analykisndon: Chapman
& Hall/CRC.

Simonite, V. (2003). A longitudinal study of acheawent in a modular first degree course.
Studies in Higher Educatia28, 293-302.

Spenner, K., C. Buchmann, and L. Landerman (20D4¢. black-white achievement gap in the
first college year: Evidence from a new longitudicase studyResearch in Social
Stratification and Mobility22, 187 — 216.

Valens, M. P. (2007). Calidad de la educacién sapen Colombia: Un analisis multinivel con
base en el ECAES de economia 2(Rdvista Sociedad y Econoniig 132-154.

Vegas, E., and J. Petrow (200Raising student learning in Latin America: The dbage for
the 21st centuryWashington D.C.: World Bank.

Viloria De la Hoz, J. (2006). Educacion superioretraribe colombiano: Andlisis de cobertura
y calidad. Documentos de trabajo sobre EconomidoRalg69. Bogota: Banco de la
Republica,.

World Bank (2008). Colombia - The Quality of Eduoatin Colombia: An Analysis and
Options for a Policy Agenda. Report 43906. Waslingd.C.: World Bank,

Ziegert, A. L. (2000). The role of personality teenpment and student learning in principles of
economics: Further evidenckurnal of Economic Educatidil(4), 307-322.

37



Appendix 1. Probit regressionsfor the propensity scores

Table Al. Probit models based on different setshafacteristics

(1) 2 (3) 4)
Only Plus Family Plus Plus
Individual Char. Program Institutional
Char. Char. Char.
Age 0.059 0.025 -0.020 0.166
(0.071) (0.072) (0.102) (0.130)
Age squared -0.000 -0.000 0.000 -0.003
(0.001) (0.001) (0.002) (0.002)
Sex (ref. cat.: Female)
Male -0.062 -0.018 -0.091 -0.146
(0.060) (0.062) (0.085) (0.110)
Marital status (ref. cat.: Single)
Couple 0.182 0.168 0.267 * 0.250
(0.121) (0.123) (0.161) (0.203)
Semester (ref. cat.: 6)
7 0.547 ** 0.639 *** 0.164 0.359
(0.221) (0.228) (0.315) (0.383)
8 -0.029 0.097 -0.003 -0.175
(0.170) (0.176) (0.244) (0.318)
9 0.284 * 0.324 ** 0.168 0.443
(0.154) (0.158) (0.212) (0.286)
10 0.462 *** 0.466 *** 0.314 0.516 *
(0.156) (0.160) (0.214) (0.293)
> 10 0.465 ** 0.463 ** 0.832 *** 1.503 #***
(0.220) (0.226) (0.307) (0.393)
SABER 11 score (secondary education national exam) -0.053  *** -0.046  *** -0.043  *** -0.034 ***
(0.004) (0.004) (0.007) (0.009)
SABER 11 score unknown -2.764 -2.369  *x* -2.575  ** -2.033  **
(0.286) (0.298) (0.421) (0.547)
Father's education level (ref. cat.: Primary)
Secondary 0.020 0.156 0.186
(0.103) (0.137) (0.186)
Secondary vocational 0.191 -0.000 -0.121
(0.177) (0.243) (0.324)
Higher vocational -0.004 0.053 -0.026
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(1) @) ®3) (4)

Only Plus Family Plus Plus
Individual Char. Program Institutional
Char. Char. Char.
(0.125) (0.167) (0.226)
Bachelor’s -0.124 0.043 -0.104
(0.125) (0.167) (0.220)
Specialization/Master’s/Ph.D. -0.240 0.012 0.058
(0.152) (0.215) (0.280)
No formal schooling/Preschool/NA -0.202 0.001 -0.183
(0.184) (0.245) (0.355)
Mother's education level (ref. cat.: Primary)
Secondary -0.057 0.039 0.111
(0.104) (0.138) (0.191)
Secondary vocational -0.265 * -0.158 -0.002
(0.153) (0.215) (0.288)
Higher vocational -0.295 ** -0.220 -0.243
(0.130) (0.172) (0.231)
Bachelor’s -0.167 0.162 0.461
(0.137) (0.186) (0.248)
Specialization/Master’s/Ph.D. -0.179 0.323 0.502
(0.160) (0.231) (0.305)
No formal schooling/Preschool/NA -0.252 -0.301 -0.707
(0.249) (0.319) (0.456)
Father's occupation (ref. cat.: Entrepreneur)
Administrator/Manager 0.144 0.227 0.064
(0.172) (0.265) (0.331)
Professional self-employed 0.205 0.230 -0.036
(0.154) (0.235) (0.303)
Professional employee 0.251 * 0.024 -0.091
(0.152) (0.231) (0.291)
Self-employed 0.083 -0.253 -0.235
(0.138) (0.216) (0.272)
Employee 0.064 -0.267 -0.163
(0.157) (0.238) (0.301)
Rentier/Retired 0.292 ** 0.113 0.060
(0.145) (0.224) (0.279)
Homemaker/Laborer 0.454 ** 0.152 -0.212
(0.207) (0.294) (0.419)

Student/Do not earn income/NA 0.207 -0.180 -0.099
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(1) (2) (3) (4)
Only Plus Family Plus Plus
Individual Char. Program Institutional
Char. Char. Char.
(0.162) (0.242) (0.305)
Mother's occupation (ref. cat.: Entrepreneur)
Administrator/Manager -0.004 -0.100 0.069
(0.227) (0.335) (0.427)
Professional self-employed 0.118 0.153 0.413
(0.211) (0.314) (0.376)
Professional employee 0.179 0.087 0.362
(0.186) (0.277) (0.340)
Self-employed 0.251 0.432 0.544 *
(0.186) (0.269) (0.322)
Employee 0.200 0.234 0.505
(0.190) (0.271) (0.328)
Rentier/Retired 0.141 0.077 0.556 *
(0.191) (0.278) (0.332)
Homemaker/Laborer 0.276 0.375 0.759 **
(0.173) (0.256) (0.309)
Student/Do not earn income/NA 0.392 * 0.794 ** 1.193 ***
(0.216) (0.312) (0.393)
Household's stratum (ref. cat.: 1 (poorest))
2 0.089 -0.073 0.683 *
(0.187) (0.237) (0.381)
3 -0.082 -0.405 * 0.522
(0.180) (0.237) (0.369)
4 -0.172 -0.238 0.463
(0.189) (0.254) (0.387)
5 -0.400 ** 0.039 0.365
(0.202) (0.277) (0.405)
6 (richest) -0.452 ** 0.361 0.423
(0.214) (0.300) (0.430)
Tuition fee (thousand COP) 0.002 *** -0.001 **
(0.000) (0.000)
Tuition fee squared -0.000 *** -0.000 **
(0.000) (0.000)
No. of core courses in microeconomics -0.598 ¥+ -0.278  ***
(0.056) (0.089)
No. of core courses in macroeconomics 0.077 *** -0.061 **
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(1) @) ®3) (4)

Only Plus Family Plus Plus
Individual Char. Program Institutional
Char. Char. Char.
(0.014) (0.026)
No. of core courses in statistics and econometrics 1.864 ** 3.155
(0.115) (0.203)
No. of core courses in economic history and thought -0.268  *** -0.739
(0.038) (0.072)
Total no. of core courses -0.159 *** -0.129 ***
(0.008) (0.013)
Share of economics students in the institute’d taiaof students -8.687 ¥+ -9.741
(1.285) (1.734)
Public/Private institution (ref. cat.: Public)
Private -2.137  w*
(0.458)
Accreditation status of the institution (ref. c&on-accredited)
Accredited 0.979 ***
(0.301)
Department where the university is located (ref.: &ogotd)
Antioquia 1.593 ***
(0.313)
Valle 0.835 ***
(0.185)
Other departments 0.812 ***
(0.222)
Total no. of students -0.000 ***
(0.000)
Constant 1.842 * 1.942 * 5,031 4769 **
(1.002) (1.051) (1.490) (1.985)
No. of observations 2,211 2,211 2,211 2,211
Pseudo R-sq 0.100 0.137 0.550 0.729
Log likelihood -1,281.766 -1,228.268 -641.399 -386.114
LR chi-sq 284.525 391.521 1,565.261 2,075.829

Standard errors in parentheses. * p<0.10, ** p<0*@5p<0.01
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