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ABSTRACT

This dissertation examines the question of how to improve the access to higher education for students
from disadvantaged socioeconomic backgrounds, in order to promote equality of opportunity. In order

to do so, experimental evaluation methodology is used to address relevant research questions and
draw actionable policy lessons in the context of the Chilean higher education system.

The first chapter of this dissertation studies the impact of college peers on academic performance with
the help of a natural experiment in Chile, which allows for exogenous classroom composition. In
particular, first year students at the Pontificia Universidad Cat6lica de Chile, one of the leading Chilean
universities, are randomly assigned to their first semester college class groups. I take advantage of
this feature in order to robustly estimate the impact of peer characteristics on undergraduate
academic performance. The research hypothesis is that being assigned as a freshman to a group with
more or less students from a same school, or from a given socioeconomic background, may result in
very different patterns of adaptation, potentially impacting academic performance. Significant
evidence is found that suggests that, contrary to the results found in most of the existing literature,
the average college admission score of first semester classmates not only has no positive impact on
the academic performance of undergraduate students, but may actually be negatively affecting their
grades. Also, although there are some differences across degrees and secondary school types, in
general undergraduate students are more likely to be dismissed, and have lower grades, when they
share their first semester college class with a secondary schoolmate. Moreover, students assigned to
first semester college classrooms with a higher concentration of classmates who attended the same
secondary school(s) generally have significantly lower grades, and are less likely to graduate. Finally,
students sharing their first semester college classroom with students from public or subsidized
secondary schools are more likely to be dismissed due to poor academic performance. The fact that
these peer effects are persistent In time points to the existence of a path dependence pattern,
suggesting that this initial period in college is key for student adaptation. These findings have
important implications for the design of policies intended to improve the adaptation of freshman
college students and the access to higher education, suggesting that students would benefit from
targeted first semester college class group assignment policies, as well as from additional transitional
aid tailored to their profiles.

The second chapter addresses the question of how to distinguish "knowledge" from "ability", in the
context of improving the access to higher education. In particular, according to the existing evidence
some higher education admission tests may be screening out students who, despite a relative lack of

specific knowledge, possess as much intellectual ability as their peers. If this is the case, students
from disadvantaged socioeconomic backgrounds are likely to be disproportionately affected, since they
generally receive a primary and secondary education of worse quality than their better-off peers, often



resulting in significant knowledge gaps. Also, although in some cases these formative shortcomings
might be too large to be feasibly addressed at the time of enrollment in higher education, it is
plausible to think that in some cases they may perhaps be relatively easy to remedy. In view of all
this, in this chapter I present a diagnostics experiment, aimed at helping to better understand this
issue. In particular, I custom-designed a multiple-choice test, intended to measure an individual's
mathematical ability, while minimizing the reliance on previously acquired knowledge. Also, I put
together a two page "cheat sheet", which outlined all the necessary concepts to successfully complete
the exam, without providing any explicit answers. This test was subsequently used to evaluate the
candidates applying for admission into a special access program at one of the leading Chilean
universities. A staged randomized control trial was used to measure the difference in academic
performance (i.e. number of correctly answered questions) across the three parts of the exam
between students who received a "cheat sheet" after the first or second parts of the test, respectively.
As expected, "cheat sheets" improved the average performance of candidates on the exam, but their
impact varied considerably across individuals. Most importantly, "cheat sheets" proved significantly
more beneficial (in terms of improved test performance) to those students who were more likely to
have had a secondary education of lower quality. This result has important implications for educational
policies in Chile and elsewhere, suggesting that a transition to ability-focused admission tests would
facilitate the access to higher education for talented students from disadvantaged backgrounds.

The third and final chapter of this dissertation presents a higher education special access program for
students from disadvantaged socioeconomic backgrounds, custom-designed by the author for one of
the leading Chilean universities, and implemented as a pilot during the 2013 and 2014 admission
periods. A non-experimental comparison of the academic performance of special and ordinary
admission students after enrollment finds evidence that, consistent with Arcidiacono et al (2011),
although on average special admission students have comparable final grades than their ordinary
admission peers, they tend to perform comparatively worse in "hard" subjects (i.e. those with a strong
mathematical component). However, although special admission students seem more likely to decide
to withdraw earlier, no significant differences in voluntary withdrawal or dismissal rates are observed
between the latter and their ordinary admission peers. Moreover, an initial gap in GPA between special
and ordinary admission students is closed by the end of the third semester of enrollment. All this
suggests that, with some nuances, students from disadvantaged socioeconomic backgrounds can
successfully catch up with their peers when provided with adequate support, and that special
admission programs can therefore be an effective tool to improve the access to higher education.
Nonetheless, the fact that the program was undersubscribed suggests that, apart from potential
information diffusion problems, the minimum requirements set forth for special admission may have
been too stringent, and/or that the demand for special admission among the targeted student
population may not be as large as predicted.
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BIOGRAPHICAL NOTE

"Who am I? If this once I were to rely on a proverb, then perhaps everything would amount to
knowing whom I 'haunt'. I must admit that this last word is misleading, tending to establish between
certain beings and myself relations that are stranger, more inescapable, more disturbing than I
intended. Such a word means much more than it says, makes me, still alive, play a ghostly part,
evidently referring to what I must have ceased to be in order to be who I am. Hardly distorted in this
sense, the word suggests that what I regard as the objective, more or less deliberate manifestations
of my existence are merely the premises, within the limits of this existence, of an activity whose true
extent is quite unknown to me. My image of the 'ghost', including everything conventional about its
appearance as well as its blind submission to certain contingencies of time and place, is particularly
significant for me as the finite representation of a torment that may be eternal. Perhaps my life is
nothing but an image of this kind; perhaps I am doomed to retrace my steps under the illusion that I
am exploring, doomed to try and learn what I should simply recognize, learning a mere fraction of
what I have forgotten."

A. Breton

"I am come of a race noted for vigor of fancy and ardor of passion. Men have called me mad; but the
question is not yet settled, whether madness is or is not the loftiest intelligence, whether much that is
glorious, whether all that is profound does not spring from disease of thought, from moods of mind
exalted at the expense of the general intellect. They who dream by day are cognizant of many things
which escape those who dream only by night. In their gray visions they obtain glimpses of eternity,
and thrill, in awakening, to find that they have been upon the verge of a great secret. In snatches,
they learn something of the wisdom of which is of good, and more of the mere knowledge which is of
evil. They penetrate, however, rudderless or compassless into the vast ocean of the "light ineffable,"
and again, like the adventures of the Nubian geographer, "agressi sunt mare tenebrarum, quid in eo
esset exploraturi."

We will say, then, that I am mad."

E. A. Poe

"I am a poet. That is why I am interesting. That is what I write about."

V. Mayakovsky





"There is no such thing as a moral or an immoral book.

Books are well written, or badly written.

That is all."

0. Wilde

JEL Classification Codes: 12, J15, 015

The views expressed in this dissertation are solely those of its author, and do not necessarily represent

the views of, and should not be attributed to, any other individual or institution.
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"In my younger and more vulnerable years my father gave me some advice that I've been turning

over in my mind ever since. 'Whenever you feel like criticising anyone', he told me, 'just remember

that all the people in this world haven't had the advantages that you've had.' "

F. S. Fitzgerald





CHAPTER 1

The Impact of College Peers on Academic

Performance: Evidence from a Natural

Experiment in Chile

1.1. Introduction

The interaction among peers is a very difficult subject to study, given its complexity and the fact that

peer group formation is usually endogenous (e.g. individuals self-select into peer groups, or are assigned to

them according to observable characteristics). Therefore, natural experiments in which students have been

randomly assigned to their peer groups provide a unique opportunity to exploit exogenous group formation,

allowing to robustly estimate peer effects'. For example, in his seminal paper Sacerdote (2001) uses random

assignment of college roommates to evaluate the impact of room sharing on grades and socialization patterns.

This has spurred a series of related papers which also take advantage of natural experiments 2 , but these

generally focus on non-academic dimensions and non-classroom interactions, so that there is ample scope to

improve our understanding of the impact of college peers on undergraduate academic performance.

Chile, albeit a middle-income country and an OECD member, faces substantial gaps in the provision of

higher education. For example, while the OECD average net coverage of higher education (i.e. the ratio of

students 18-24 years old enrolled in higher education) is 59 %, the net coverage of higher education in Chile is

36.3%, and the net coverage for the poorest decile of the population is 16.4% (OECD, 2011). Moreover, poor

'For alternative methodologies see for example: Manresa (2013), who discusses in depth the estimation of social interactions

using panel data; De Giorgi et al (2010) who discuss the identification of social interactions through partially overlapping peer

groups; Bramoule et al (2009) or Boucher et al (2014), who estimate a linear-in-mean model of secondary school students in

the context of recreational services consumption and student achievement, respectively; or Calvo-Armengol et al (2009) and

Patacchini et al (2011), who develop and estimate models to study the impact of adolescent friendship networks on school

performance and educational attainment, respectively.
2 See for example: Boisjoly et al (2006), who study the impact of random first year roommate assignment on attitudes towards

other ethnic groups; Burns et al (2013), who take advantage of random assignment of peers at one of the leading South African

universities to also study racial relations; or Kremer and Levy (2008), who use the same strategy of random assignment of

roommates to study the impact of peers on alcohol use among college students.
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students usually attend public or subsidized secondary schools, while rich students usually attend private

schools of higher quality. Only 10 % of public school graduates attend elite universities, versus 31 % for

private schools, resulting in a clear majority of private school students in those institutions. Then, it is not

surprising that the access to higher education is currently one of the most important issues for Chilean society

(see for example Loofbourow, 2013), and the main reason behind the notorious student protests which have

taken place there during the last years. Therefore, there is an ongoing debate both at the government and

university levels regarding which is the best way to increase the access to higher education, and to ensure

equality of opportunity for all.

In view of all of the above, this chapter takes advantage of a natural experiment in Chile in order to estimate

the impact of college peers on academic performance. In particular, it exploits the random assignment of

first year students to their first semester college class groups at the Pontificia Universidad Cat6lica de

Chile, one of the leading Chilean universities. It relies on anonymous administrative data, collected by the

university on a regular basis for academic and administrative purposes. The analysis includes all students

who entered the Engineering and Commercial Engineering 3 degrees via ordinary admission between 2000

and 2006. These students are randomly assigned to first semester groups of 40-60 students, with whom they

share the classroom when taking "core" non-elective courses (which make up the majority of the first semester

curriculum). The research hypothesis is that, ceteris paribus, being assigned as a freshman to a class group

with more or less students from the same school(s) or from a given socioeconomic background may result in

very different patterns of adaptation (e.g. determining how the student evolves in the new environment, or

the size and characteristics of the network of college contacts acquired). This idea is similar to Shue (2013),

who taking advantage of the random assignment of students to MBA sections at Harvard Business School,

estimates how executive peer networks can affect managerial decision-making and firm policies. However,

by focusing on undergraduate degrees instead than on a MBA program, this chapter tries to improve our

understanding of college student adaptation in general, and of peer effects on academic performance in

particular. This includes exploring whether causal adaptation mechanisms may rely on different socialization

patterns triggered by the heterogeneous composition of first semester class groups, in terms of (i) admission

score, (ii) number of students from the same secondary school, (iii) concentration of students from the same

secondary school type', and (iv) secondary school type. All these dimensions have clear implications for

the design of policies intended to improve the academic performance and adaptation of college students in

general, and of those from disadvantaged socioeconomic backgrounds in particular.
3Note that the Commercial Engineering undergraduate degree offered by Chilean universities usually encompasses the Eco-

nomics and Business undergraduate majors offered by universities in the United States.
'It is an stylized fact of Chilean education that there is a very high correlation between secondary school type and socioeco-

nomic status, as well as between tuition rates and the quality of secondary education. The vast majority of students from the

top quintile of the income distribution attend private secondary schools, while students from the lowest quintiles usually attend

subsidized secondary schools (or if their parents cannot even afford the subsidized tuition, public ones).
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It is not trivial to anticipate, a priori, what should be the impact on undergraduate academic performance of

sharing the classroom with peers who obtained a better admission score. On the one hand, students may be

able to benefit from potential positive learning externalities, but on the other hand it is also conceivable to

think that peers with a better admission score may be more likely to procrastinate (e.g. if they feel that they

can still achieve good grades with reduced effort). However, this chapter not only rules out a positive impact

of average college admission score of first semester classmates, but finds evidence of a negative impact on

undergraduate grades (both short, medium and long term). This differs from previous findings in most of the

literature, suggesting that the above mentioned negative "drag' effect outweighs potential positive learning

externalities.

Similarly, it is not trivial to anticipate, a priori, what should be the impact on undergraduate academic

performance of sharing the same first semester college classroom with secondary schoolmates. On the one

hand, being in a classroom with familiar faces may ease the transition from secondary school to college, but

on the other hand it is also conceivable to imagine that the presence of secondary schoolmates may increase

the temptation to procrastinate, at the expense of academics. This chapter finds that secondary schoolmate

presence in the first semester college classroom has a significant negative impact on undergraduate academic

performance, both in terms of lower medium and long term grades, and of an increased likelihood of being

dismissed due to poor academic performance. This suggests that the negative effect of a familiar face in the

classroom outweigh its potentially positive ones.

Also, it is not trivial to anticipate what should be, a priori, the impact on academic performance of being

assigned to a first semester college classroom with a higher concentration of students from the same secondary

school(s). On the one hand, if a large proportion of students already know each other from secondary school,

others may be shut off the main social group(s). But on the other hand, new students may find it easier

to assimilate into an already structured social group. Moreover, it is not trivial to anticipate how being

left out or assimilated should affect academic performance. Similarly to the case of secondary schoolmate

presence, already discussed above, on the one hand students may benefit from more academic and social

interaction with their college classmates. However, on the other hand this may also increase the opportunities

for procrastination and the time devoted to non-academic activities, at the expense of academic performance.

This chapter finds a persistent and significant negative impact of secondary school concentration in the first

semester college classroom on both short and long term undergraduate grades, as well as on the likelihood

of dismissal due to poor academic performance. This suggests that having a large proportion of classmates

who attended the same few secondary schools is detrimental to academic performance.

Furthermore, it is again not trivial to anticipate what should be, a priori, the impact on academic performance

of being randomly assigned to a first semester college classroom in which there is a larger presence of public

or subsidized secondary school students. On the one hand, as already mentioned above these students, and
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particularly the former, usually have had a secondary education of lower quality. They therefore may have

significant formative gaps, which may potentially be the cause of negative learning externalities. However,

on the other hand these students have obtained admission to very competitive degrees, despite the fact that

they often faced considerably more difficulties than their peers. They therefore may have a comparable,

or even greater, innate ability than their private school counterparts, and/or be more motivated 5. This

chapter finds evidence that students assigned to a first semester college classroom with a higher percentage

of public or subsidized secondary school students are more likely to be dismissed. However, while there is

some evidence that an increased presence of public school students may, ceteris paribus, result in slightly

lower undergraduate grades for their peers, this chapter finds that an increased presence of subsidized school

students may have the opposite effect. This suggests that although positive learning externalities may in

some cases be overshadowed by other factors, they still matter.

Finally, when looking separately at students admitted to each of the two degrees included in the analysis

(Engineering and Commercial Engineering), or when allowing for the coefficients of interest to vary by the

type of secondary school of origin, the results are generally consistent with the main findings discussed above.

However, although there is evidence of some differences across students from the two degrees, and across

students from different secondary school types, the results are noisier and no robust pattern is observed.

These results are therefore no presented on this chapter.8

It is worth noting that the above presented results are generally time-persistent, pointing to the existence of a

path dependence pattern, and suggesting that this initial period in college is key for the student adaptation.

These findings have important implications for the design of policies intended to improve the adaptation

of freshman college students, and the access to higher education. In particular, they suggest that students

would benefit from targeted first semester college class group assignment policies, as well as from additional

transitional aid tailored to their profile.
5 Since students from private secondary schools usually come from the top quintile of the income distribution their outside

option may be much higher than that of public or subsidized school students from lower quintiles, potentially reducing motivation

and effort.
6 When making cross-degree comparisons it is worth noting that the assignment to each degree is not random, allowing for

self-selection and potentially resulting in very different student profiles in Engineering and Commercial Engineering. Also, note

that population size problems may be aggravated when looking at each degree separately. This may be the reason why some

significant effects are only found on the Engineering subpopulation, since it is much larger than the Commercial Engineering

one. Therefore, this type of differential impacts across degrees should not be viewed as exceedingly robust. Finally, note also

that the limited number of students from subsidized and public schools results in limited power to detect differential impacts

by school type, and may potentially be causing near-complete determination problems, as well as increased sensibility of point

estimates to alternative specifications and estimation methods. However, this is only a concern when looking at the differential

impact by school type, and in principle should not affect the general results presented in this chapter, which are applicable to

all school types.
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The rest of this chapter is organized as follows: Section 1.2 presents the motivation and background for the

chapter; Section 1.3 provides a description of the data used in the analysis; Section 1.4 provides a detailed

description of the research methodology; Section 1.5 outlines the main findings; Section 1.6 discusses the

robustness of the analysis; Section 1.7 concludes.

1.2. Motivation

Chile, albeit a middle-income country and a member of the OECD, faces substantial gaps in the provision

of higher education. For example, while the OECD average net coverage of higher education (i.e. the ratio

of students 18-24 years old enrolled in higher education) is 59%, the net coverage of higher education in

Chile is 36.3%, while the net coverage for the poorest decile of the population is 16.4%. Also, students from

low income families usually attend public or subsidized public schools, while students from the top of the

income distribution usually attend private schools featuring higher quality. It is then not surprising that only

10% of public school graduates attend elite universities, versus 31 % for private schools, resulting in a clear

majority of private school students in high quality undergraduate institutions. Moreover, lengthy degrees

(lasting 13.6 semesters on average) make education comparatively costly, and there is great variance (3:1

to 5:1) in income among graduates with the same degree (for more details about these stylized facts see

Comision de Financiamiento Estudiantil para la Educaci6n Superior, 2012).

The university in which this study was carried out, one of the top in the country, is a good example of the

above: 71.7% of students are from households in the upper quintile of the income distribution, versus 3.4%

from its lower quintile. The pattern is even more pronounced in the most prestigious degrees: for example,

ordinary admission into its Commercial Engineering degree usually requires a score of at least 730 points in

the "Prueba de Selecci6n Universitaria" (PSU), the standardized admission test administered at the national

level. This score corresponds to the 98% percentile of the distribution, so that the overwhelming majority

of the 250 new students admitted each year attended private secondary schools, and belong to households in

the two upper quintiles of the income distribution (see DEMRE, 2011, and Direcci6n de Servicios Financieros

Estudiantiles, 2011).

Then, it is not surprising that the access to higher education is currently one of the most pressing issues for

Chilean society, and the main reason behind the notorious student protests which have taken place there

during the last years (see for example Loofbourow, 2013). Therefore, there is an ongoing debate at both the

government and university levels regarding which is the best way to increase the access to higher education,

and to ensure equality of opportunity. At its forefront is the role of the PSU, the standardized admissions test,

which some argue that may be discriminating against talented students from poor backgrounds. This is both
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because due to its alleged focus on knowledge instead of ability (talented but poor students who attended

public or subsidized secondary schools may have very significant knowledge gaps compared to their private

secondary school peers), and to the prevalence of test preparation courses, or "preuniversitarios". The latter

are attended by most private school students, but are generally not affordable for poorer students from public

and subsidized secondary schools (for a related study on the subject in Chile see Banerjee et al (2012), who

provide test preparation courses to students from disadvantaged backgrounds, and experimentally evaluate

their impact). Another factor which is generally perceived as an important barrier to access higher education

is its cost, which makes it prohibitive for many households. The Chilean government has been expanding

public funding, but many times this doesn't cover the full tuition fees, and stipends to cover living expenses

are very rare. Moreover, in order to address potential incentive problems, this funding often takes the

shape of loans. However, this may have information and risk aversion implications which are not trivial,

particularly in a middle- or low- income development country setting, with high uncertainty regarding the

returns to education (see Dinkelman and Martinez, 2011, who using an experimental design evaluate the role

of information about financial aid in the access to higher education in Chile; or Hoxby and Turner, 2012,

who also look at the issue in the United States using a randomized control trial).

In order to bypass the potential admission test bias and/or funding problems, in the last few years many

universities have created special admission programs. These are intended to improve the access to under-

graduate education for secondary school students from disadvantaged backgrounds, but their impact is not

yet clear. Moreover, many students admitted via those programs seem prone to experience adaptation pro-

blems, leading to student drop out (anecdotical evidence suggests that similar adaptation problems arise

with ordinary admission students from the lower quintiles of the income distribution). 1. In the United Sta-

tes, Arcidiacono et al (2011) study the on-campus interracial interaction among college students, and find

empirical evidence that the probability of interaction between races on a campus is sensitive to the degree

of mismatch between racial groups8 . Therefore, it is plausible that the probability of interaction between

students from different socioeconomic backgrounds on a campus or degree may also be sensitive to the degree

of mismatch between socioeconomic groups (see for example Rao, 2013, who analyses how mixing students

from different socioeconomic backgrounds in Indian schools affects social preferences and behaviors). This

could be affecting the socialization patterns of students from disadvantaged backgrounds, which in turn may

be affecting their adaptation to college.

However, it seems that ordinary admission students from disadvantaged backgrounds who do not drop out

have an academic performance comparable to that of their counterparts, although some may be choosing "sof-

ter" courses with a more reduced mathematical component. The latter would be consistent with Arcidiacono
7For related research in the U.S. and Canada see, for example, Arcidiacono et al (2011) or Angrist et al (2006).
8 See also Burns et al (2013) for an analysis of the relationship between social interaction and racial prejudice in South Africa

using randomly assigned university peers.
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et al (2012), who find that minority students in at Duke University in the United States catch up with their

majority counterparts in terms of grades, but that this is at the expense of switching to the above mentioned

less quantitative "softer" courses. Also, existing evidence suggests that there is a very high variance, in terms

of labor market outcomes, across individuals with the same undergraduate education degree (this is often

true even for graduates of the same university). In view of Sacerdote (2001), who using random assignment of

college roommates finds an impact of room sharing on grades and socialization patterns, it is plausible that

this labor market heterogeneity may at least partly be due not only to peer effects, but also to differential

socialization patterns. These may lead to differences in the characteristics of the network of contacts acquired

during college, which in many cases may impact not only undergraduate academic performance, but also

choice of subjects or labor market outcomes after graduation.

Finally, it is worth noting that the interaction among peers is in general terms a very difficult subject to study.

This is due to its complexity, but also because peer group formation is usually endogenous (e.g. students self-

select into peer groups, or assigned according to observable characteristics). Therefore, natural experiments in

which students have been randomly assigned to their peer groups provide a unique opportunity to estimate

peer effects (for alternative methodologies see for example: Manresa (2013), who discusses in depth the

estimation of social interactions using panel data; De Giorgi et al (2010) who discuss the identification of

social interactions through partially overlapping peer groups; BramoullM et al (2009) or Boucher et al (2014),

who estimate a linear-in-mean model of secondary school students in the context of recreational services

consumption and student achievement, respectively; or Calvo-Armengol et al (2009) and Patacchini et al

(2011), who develop and estimate models to study the impact of adolescent friendship networks on school

performance and educational attainment, respectively). The above mentioned seminal paper by Sacerdote

(2001) has spurred a series of related papers using other natural experiments (see for example: Boisjoly et al

(2006), who study the impact of random first year roommate assignment on attitudes towards other ethnic

groups; Burns et al (2013), who take advantage of random assignment of peers at one of the leading South

African universities to also study racial relations; or Kremer and Levy (2008), who use the same strategy

of random assignment of roommates to study the impact of peers on alcohol use among college students).

However, these generally focus on non-academic dimensions and non-classroom interactions, so that there is

ample scope to improve our understanding of the impact of peer effects on academic performance.

In view of all of the above, this chapter takes advantage of a natural experiment in Chile in order to estimate

the impact of class composition on academic performance. In particular, it exploits the random assignment

of freshmen to their first semester college class groups at the Pontificia Universidad Cat6lica de Chile, one of

the leading Chilean universities. The research hypothesis is that being assigned as a freshman to a group with

more or less students from the same school(s), or from a given socioeconomic background, may ceteris paribus

result in very different patterns of socialization. The latter may determine how the student adapts to the new
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environment, as well as the size and characteristics of the network of contacts acquired during college. This

idea is similar to Shue (2013), who in order to estimate how executive peer networks can affect managerial

decision-making and firm policies, exploits the random assignment of students to MBA sections at Harvard

Business School. However, this chapter focuses on college education, instead than on MBA students. By doing

so, it intends to help to improve our understanding of student adaptation mechanisms, and the relationship

between peer characteristics and undergraduate academic performance. In particular, this chapter tries to

estimate the impact of being randomly assigned to a first semester classgroup with peers which may differ

along several dimensions, i.e. (i) admission score, (ii) presence of secondary schoolmates, (iii) concentration

of students from the same secondary school type, and (iv) presence of public or subsidized secondary school

students (note that it is an stylized fact of Chilean education that there is a very high correlation between

secondary school type and socioeconomic status, and between tuition rates and the quality of secondary

education; the vast majority of students from the top quintile of the income distribution attend private

secondary schools, while students from the lowest quintiles usually attend subsidized secondary schools, or if

their parents cannot afford even the subsidized tuition, public ones). All of the above have clear implications

for the design of policies intended to improve the adaptation of all college students in general, and of those

from disadvantaged socioeconomic backgrounds in particular.

1.3. Data

This study relies on anonymous administrative data from undergraduate students, collected by the Pontificia

Universidad Cat6lica de Chile on a regular basis, for academic and administrative purposes. This includes

standard administrative data required for the admission process (such as secondary education details and

standardized test scores), but also information about socioeconomic status (necessary to determine benefit

eligibility). Moreover, once students are enrolled in the university, their grades, courses taken, class groups

and academic status are all recorded each semester, in order to allow for the effective monitoring of their

progress during their undergraduate studies.

Data is available for all students enrolled in the university from 2000 to 2012.1 However, the analysis is limi-

ted to students admitted from 2000 to 2006, so that a complete record from admission to graduation exists

for all the studied cohorts. Also, the analysis is limited to students enrolled in the Engineering and Commer-

cial Engineering degrees (note that the Commercial Engineering undergraduate degree offered by Chilean
9Records exist before the year 2000. However, due to the use of outdated databases and inconsistent data gathering and

storage protocols, they were not deemed reliable by the university, and were not made available for the purpose of this analysis.

It is also worth noting that, due to the country's location in the Southern hemisphere, the Chilean academic year starts in

March and ends in December.
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universities usually encompasses the Economics and Business undergraduate majors offered by universities

in the United States). This is because these are among the largest degrees in terms of student enrollment,

but also because other degrees were affected by curricular changes, making it impossible to reliably compare

cohorts across time.1 0

Students seeking admission to the university must take a standardized test, administered at the national levels

to all Chilean students interested in accessing higher education1 . This test consists of two compulsory parts

(language and mathematics), and two or more optional ones. Together, they generate a weighted admission

score, which is then used to determine admission in a centralized clearing process performed at the national

level. First, each university decides whether or not to participate in the centralized admission process (the

majority do, and certainly the best regarded ones). If so, it submits the admissions criteria (i.e. weighted

admission score formula) to the centralized authority. Then, after taking the standardized admissions tests,

students are asked to rank their university-degree preferences. Finally, the system clears in several rounds,

by allocating the highest ranked students (in terms of admissions score) to their most preferred choice, and

using ranked waiting lists to resolve conflicts (for more details see DEMRE, 2011-2013).

Both the Engineering and the Commercial Engineering degrees at the Pontificia Universidad Cat6lica de

Chile are highly competitive. Weighted admission scores are invariably very close to the maximum possible

(850 points), with minimum admission scores ranging between 705-710 points, and maximum ones ranging

between 825-830 points. The Engineering degree generally takes 6 years to complete, while the Commercial

Engineering degree usually takes 5 years to complete. There are several financial aid options available for

students who qualify, in terms of both socioeconomic and academic criteria. During their secondary schoo-

ling students may have attended a public (fully paid for by the government), subsidized (partly paid for by

the government) or private (paid for in full by the student) school. The quality of secondary education in

subsidized schools is generally lower than in private ones, while the quality of secondary education in public

schools is in turn generally lower than in subsidized ones (note that a few but important exceptions to this

stylized fact exist, most notably the "Instituto National" or National Institute, an elite secondary school

funded by the government). This, together with the high cost of test preparation courses, results in students

from private secondary schools usually obtaining substantially higher scores in the standardized admission

10 Note that ceteris paribus a smaller population size will result in more limited statistical power, i.e. an increase in the

minimum effect size which can be inferred to be significantly different from zero. In other words, in the absent of sufficient

statistical power, if no impact is observed it is impossible to establish whether it is truly non-existent, or whether its size is

simply below the observable threshold. Pooling degrees may alleviate this problem, allowing for increase statistical power, and

pushing the minimum detectable effect threshold upwards. However, this would only allow to estimate aggregate peer effects, as

opposed to degree-specific. Also, note that even the Engineering and Commercial Engineering degrees have undergone curricular

changes during the period of study. However, those changes were sufficiently limited so that it still possible to perform a reliable

comparison of cohorts across time.
I'Note that the standardized admissions test format changed in 2003 from the old PAA ("Prueba de Aptitud Academica" or

Academic Aptitude Test, to the new PSU ("Prueba de Selecci6n Universitaria" or University Selection Test.
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test. Therefore, the majority of students admitted to the most demanded degrees at elite universities (in-

cluding the two studied in this chapter) attended private secondary schools. Moreover, many students who

attended the same secondary school then enroll in the same degree, at the same university, sometimes even

sharing their first semester college classroom (for example, the database used for this analysis shows that

some students shared their first semester college classroom with up to 8 secondary school classmates).

Table I.I provides a summary of the number of students by school type in each degree. As observed there,

each year there are usually four first semester class groups in the Commercial Engineering degree, and at least

six class groups in the Engineering degree." Each first semester class group usually features 50-60 students

in the Commercial Engineering degree, and 40-50 students in the Engineering one. Each year between 200

and 250 students are admitted to the Commercial Engineering degree via ordinary admission, while between

250-300 are admitted to the Engineering school.

1.4. Methodology

This chapter takes advantage of the natural experiment created by the random assignment of incoming un-

dergraduate students to first semester class groups at the Pontificia Universidad Cat6lica de Chile. Freshmen

are ranked according to their weighted admission score, and randomly assigned to one of the first semester

class groups (the latter are referred to as "secciones', or sections). Students in each of these class groups

share the classroom when attending their first semester non-elective "core' courses. These are the majority

(and many times the only) courses taken by freshmen during their first college semester, and students in the

same class group therefore spend most of their first semester together. It is then plausible to think that many

newly arrived students form the majority of their college social links during this period, and that assignment

to one class group or another will influence the social networks of the student during their undergraduate

years (and potentially even after graduation).

Therefore, this random assignment to first semester class groups allows to robustly estimate the impact

of peer characteristics on undergraduate academic performance. Linear 1 3 specifications with fixed effects

and clustered standard errors are used (i.e. the analysis takes into account that there may be correlation

within each class group, and corrects for this fact by clustering at the class group and year level - class

groups are considered distinct across admission years). Academic performance variables of interest include:
1 2 Note that the actual group numbers in the Engineering degree are not always correlative. Also, the variation in the number

of groups in the Engineering degree seems to be due to a larger intake of new students via ordinary admission in 2000 and 2006.
13 More sophisticated and non-linear specifications have also been explored, but the structure of the data is such that, given

the available population size, the simpler linear specifications already provide limited statistical power. Therefore, more complex

specifications run into standard small population size problems.
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(1) Graduation (i.e. whether the student graduated); (2) Drop Out (i.e. whether student decided to abandon

studies); (3) Dismissal (i.e. whether the student was dismissed due to poor academic performance)14; (4)

First Semester GPA (Grade Point Average); (5) First Year GPA; (6) Final Undergraduate GPA.

First, this chapter analyzes the impact on the above mentioned outcome variables of secondary schoolmate

presence in a student's first semester college class group. For this purpose two linear functional forms are

specified: a baseline specification (which includes only the independent variable of interest and the appropriate

fixed effects), and a extended specification (which includes six additional control variables for robustness

purposes). These two linear regression models are respectively represented as

(111.1) yijkl = 0 -lMijkl -I + Ik + eijkL

(111.2) yijkl = p8o 51mijkI Z 3hXhijkl -y -+- ki + eijkl
h=1

where yijak is one of the six college academic performance outcome variables described above, and mijkl is

an indicator variable equal to one if student i in first semester college class group j shares the classroom

with any other students from their same secondary school k who were also admitted to the same degree

during academic year 115. As mentioned, for robustness purposes six additional student level individual

controls XhijkLh ={1, ... , 6)} are introduced in the second specification. These are: (i) Gender (1 = Male);

(ii) Weighted Admission Score; (iii) Mother's Educational Level; (iv) Father's Educational Level; (v) Housing

Status (1 = Student lives with both parents); and (vi) Region (1 = Santiago Metropolitan Region). Two sets

of fixed effects are also specified in the functional form: (a) Y3L accounts for any unobservable idiosyncratic

characteristics of first semester college class group j in academic year L; (b) AMi is the number of students

from secondary school k admitted in academic year I to the same degree (note that /ki is included in place

of ykL - i.e. secondary school fixed effects - because, although this also guarantees that mjn4I satisfies the

standard exogeneity assumption, the number of required fixed effect terms in the specification goes down,

increasing the precision of the estimation.). Finally, as already mentioned the analysis takes into account

that there might be correlation across class groups, and corrects for this fact by clustering at the class group

and year level (class groups are considered distinct across admission years).

Secondly, this chapter also analyzes the impact on academic performance of the average weighted admission

score of any secondary schoolmates in a student's first semester college class group. As before, two linear

functional forms are specified: a baseline specification (which includes only the independent variable of
14 1t is worth noting that a student dropping out is likely to be a proxy for lack of adaptation to the new environment, while a

student being dismissed is likely to be a proxy for gaps in secondary education, particularly in the case of public and subsidized

secondary school students.
15 As discussed in Section 1.6, the results of the analysis are robust to the substitution of the binomial presence variable for

the actual number of secondary schoolmates in the first semester college class group.
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interest and the appropriate fixed effects), and a extended specification (which for robustness purposes

includes six additional control variables). These two linear regression models are respectively represented as

(IV.1) Yijkl = 
30 -im-ijkl + 2Sijkl"mijk + ^jl + ?kl + eijk

6
(IV.2) Yijkl = #0 + 0Mijktl + 62SijkInjkL L fhxhiijkl -- 'jl + 71ki + eijkL

h=1

where as before YijkL is one of the six college academic performance outcome variables described above, and

rNijkl is an indicator variable equal to one if student i in first semester college class group j shares the

classroom with any other students from their same secondary school k who were also admitted to the same

degree during academic year 1. However, in this case the variable of interest is sijkL, which represents the

average weighted admission score of secondary school k mates of student i in their first semester college

class group j in academic year 1. This is interacted with mijkl to account for the fact that many students do

not share their first semester college class group with any secondary schoolmates. As before, six additional

student level individual controls Xhijkih ={1, ... , 6)} are introduced in the third specification for robustness

purposes. These are: (i) Gender (1 = Male); (ii) Weighted Admission Score; (iii) Mother's Educational Level;

(iv) Father's Educational Level; (v) Housing Status (1 = Student lives with both parents); (vi) Region (1 =

Santiago Metropolitan Region). However, in this case two slightly different sets of fixed effects are specified in

the functional form: (a) -yj again accounts for any unobservable idiosyncratic characteristics of first semester

college class group j in academic year 1; (b) ilkl accounts for any unobservable idiosyncratic characteristics of

students from secondary school k in academic year I (note that in this case it is not possible to substitute 77k

with pjk to increase precision as before, since the latter does not guarantee that SijkL satisfies the standard

exogeneity assumption. Finally, as always the analysis takes into account the potential correlation within

class groups, and corrects for this fact by clustering at the class group and year level (class groups are

considered distinct across admission years).

Finally, this chapter also analyzes the impact on academic performance of other characteristics of first

semester college class group peers, as detailed below. As always, two linear functional forms are specified:

a baseline specification (which includes only the independent variables of interest and the appropriate fixed

effects), and a extended specification (which includes six additional controls for robustness purpose)s. These

two linear regression models are respectively represented as

(V-1) Yijkl = .30 + 1mijkl + b2SijkimjkI + 63Sijl + e4Hijkl + 6 5PjiyL + 66P2j1 + T)kIl + eijkl

6
(Vyi)kt = ho + ElmikL + E2ikiik 6

3Sifl -i- 4H1 jkL E5PlijL + 6 6P2ijL+ I flh~hijkl + k1IL + eijk1
h=1

where as before y,,jkl is one of the six college academic performance outcome variables described above, Mijkl
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is an indicator variable equal to one if student i in first semester college class group j shares the classroom

with any other students from their same secondary school k who were also admitted to the same degree

during academic year 1, and sijkl represents the average weighted admission score of secondary school k

mates of student i in their first semester college class group j in academic year 1. However, in this case the

variables of interest are the characteristics of all first semester college class group peers. To begin with, si3

represents the average weighted admission score of (all) student i's first semester college class group j mates

in academic year I (note that sijl refers to the average weighted admission score of all first semester college

classmates, while Sijkl refers only to secondary schoolmates in the first semester class group). Then, Hijkl

measures the concentration of secondary schools1' in class group j in academic year 1, excluding student i's

secondary school k (once again, as mentioned in Section 1.6, the results of the analysis are robust to the

substitution of the Herfindahl index for other secondary school concentration measures). Finally, plij, and

P2ijj represent the percentage of student i's first semester college class group j mates in academic year 1 who

attended a public or subsidized secondary school, respectively (note that neither siji, Hijkl, Plijl and p2j,

include student i). Also, as always six additional student level individual controls Xhjkilh = {1, .... , 6)} are

introduced in the third specification for robustness purposes. These are: (i) Gender (1 = Male); (ii) Weighted

Admission Score; (iii) Mother's Educational Level; (iv) Father's Educational Level; (v) Housing Status (1 =

Student lives with both parents); (vi) Region (1 = Santiago Metropolitan Region). However, in this case only

one set of fixed effects is specified in the functional form 7 : rikj accounts for any unobservable idiosyncratic

characteristics of students from secondary school k in academic year I (note that in this case it is again not

possible to substitute ri~k with p1k1 to increase precision, as the latter does not guarantee that Sif, Hijkl, Plijl

and p2ijL satisfy the standard exogeneity assumption). Finally, as always the analysis takes into account the

potential correlation within class groups, and corrects for this fact by clustering at the class group and year

level (class groups are considered distinct across admission years).

It is worth noting that the parameters of interest are the 6 coefficients, which identify the impact of indepen-

dent variables in each specification on the academic performance outcome variables described above (note

that 61 1 6j, and that while in equations III we have that E(yijkamisk= 1) - E(yijkL mtijk = 0) = 61, in

equations IV and V it is the case that E(yikl Imijlg = 1) - E(yijkL Imijkl 0) = 6' + 6 2sijk).

"Concentration of secondary schools in the class group is measured as the Herfindahl index of secondary school share,

constructed by squaring and adding each secondary school's share in the classroom (i.e. the percentage of students who

attended it before being admitted to the university). In particular:

Hijk, = ki for k 9 ki and k' kg

where and skj is the share of students in class group j who attended secondary school k.
17Note that in this case -y; class group fixed effects are not included because although neither sij1, Hijkl, plijl and p231

include student i and therefore differ across students within the same class group, the variation at that level is not enough to

avoid acute multi-collinearity problems.
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Table 1.1I provides an overview of the balance by first semester class group of the additional control variables

listed above, i.e. (i) Gender (1 = Male); (ii) Weighted Admission Score; (iii) Mother's Educational Level;

(iv) Father's Educational Level; (v) Housing Status (1 = Student lives with both parents); (6) Region (1 =

Santiago Metropolitan Region). Despite the multidimensionality of the data, and the reduced size of each

first semester college class group, the balance seems to be reasonably good. In general, the null hypothesis

of joint orthogonality across class groups during the same admission year cannot be rejected at the 90 %

confidence level or higher. However, this null hypothesis is indeed rejected in a few instances, which means

that the balance of the random assignment is not perfect. As discussed in Section 1.6 this may potentially

cause some robustness concerns.

1.5. Findings

1.5.1. Impact of Presence of Secondary Schoolmates

It is not trivial to anticipate what should be, a priori, the impact on undergraduate academic performance

of sharing the same first semester classroom with secondary schoolmates. On the one hand, being in a class

group with familiar faces and old acquaintances may ease the adaptation from secondary school to college.

Also, this may allow students to better learn from their classmates, allowing them to benefit from potential

positive learning externalities. However, on the other hand it is also conceivable to imagine that the presence

of secondary schoolmates may increase the temptation to procrastinate, at the expense of academics. Also,

secondary schoolmate presence may discourage students to expand their social network (e.g. if they tend

to orbit towards known acquaintances at the expense of developing new relationships). This may limit the

interaction with other classmates, decreasing the opportunities to benefit from potential positive learning

externalities.

This chapter finds that there is a significant negative impact of secondary schoolmate presence in the first

semester college classroom, both in terms of lower grades in the medium and long term, and of an increased

likelihood of being dismissed due to poor academic performance. This suggests that the potential negative

effects of a familiar face in the classroom discussed above outweigh its positive ones. In particular, as in can

be observed on Table 1.111 (1), students who share their first semester college class group with a secondary

schoolmate are 2.7% less likely to graduate (in particular, because they are 1.5% more likely to be dismissed

due to poor academic performance). Also, students who share their first semester college class group with a

secondary schoolmate have first year and final undergraduate Grade Point Averages which are respectively

0.39 and 0.5 points lower (in the Chilean educational system grades range from 1 to 7, which are respectively

the lowest and highest possible scores, and 4 generally is the lowest passing grade). These coefficients are
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significant with a 90 % confidence, and as it can be observed on Table I.11I (2), the results are qualitatively

robust to the inclusion of other student characteristics as additional controls (given the complex nature of the

data exact point estimates can be noisy, and the precision of the analysis decreases as new control variables

are included, but the sign of coefficients is the same and their magnitudes are roughly comparable when

other student characteristics are considered).

Although the fact that no significant impact is observed on the likelihood of a student choosing to drop

out may be attributable to limited statistical power, it nonetheless suggests that the negative impact of

secondary schoolmate presence on the first semester college class group is mainly attributable to academic

adaptation problems, which result in poor academic performance (as opposite to social adaptation problems,

which result in the student choosing to abandon the undergraduate studies). Also, the fact that the presence

of secondary schoolmates in the first semester college classroom still has a significant impact on grades after

many years points to the existence of a path dependence pattern, and suggests that this initial period is key

for student adaptation.

1.5.2. Impact of Admission Score of Secondary School Mates

It is again not trivial to anticipate what should be, a priori, the impact on undergraduate academic perfor-

mance of sharing the classroom with secondary schoolmates who have a better weighted admission score.

On the one hand, students may be able to benefit from potential positive learning externalities if the peers

with whom they are most likely to interact have a better admission score. However, on the other hand it is

also conceivable to think that those peers with a higher admission score may be more likely to procrastinate

(e.g. if they feel that they can still obtain good grades with reduced effort). In that case, they may "drag"

the student with them, negatively affecting academic performance.

This chapter finds a significant negative impact on short, medium and long term grades of average weighted

admission score of secondary schoolmates in the classroom. This suggests that the above discussed negative

impact of secondary schoolmate presence seems to be aggravated when those secondary schoolmates have

better admission scores. In particular, as it can be observed on Table I.IV (1) an additional average weighted

admission score18 point in average for secondary schoolmates in the first semester class group translates

into between 0.003 and 0.002 less GPA points in the short and medium/long term, respectively (as already

mentioned, in the Chilean educational system grades range from 1 to 7, which are respectively the lowest

and highest possible scores). These coefficients are significant with a 95% confidence in the case of short and
8 As already mentioned, weighted admission scores for students in both degrees included in the analysis are invariably very

close to the maximum of 850 points, with minimum scores ranging between 705-710 points and maximum ones ranging between

825-830 points.
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medium term grades, and with a 90 % confidence in the case of long term grades.

This is perhaps a counter-intuitive result, and it contradicts the findings of most of the existing literature.

But as already mentioned, the significant negative impact of secondary schoolmates' admission scores may

be attributable to secondary schoolmates with better admission scores being more prone to procrastinate

(e.g. if they feel more confident about still obtaining good grades with reduced effort), and then "dragging"

the student with them. However, it is worth noting that this impact may also be attributable to other

factors, such as the use of "curve grading", existence of "teaching to the top" practices, and/or expectational

or motivational issues. In any case, the fact that both short and long term grades are affected suggests the

existence of a path-dependence pattern, and/or strong persistence of social ties formed during the first college

semester. This points towards "teaching to the top" or expectational or motivational factors (which affect

the absolute performance of the students in the long term), as opposed to "curve grading" (which would just

affect relative performance in the short term).19 Also, note that this result does not imply that there do not

exist positive learning externalities from sharing the classroom with students with a better admission score,

but rather, that if they exist, they are more than compensated for by the former (and in fact, there could be

other non-learning positive externalities at play, such as research training or familiarity with the university

environment).

Finally, note that as it can be observed on Table I.IV (2), in this case the results are not robust to the inclusion

of other student characteristics as additional controls (the coefficients of interest become insignificant, and

in the case of short term grades even seem to change sign). This is to be expected if those characteristics

are very predictive of test scores (something that the existing literature seems to suggest), but it may also

be pointing to some potential robustness concerns. These are discussed on Section 1.6.

1.5.3. Impact of Admission Score of Classmates

Analogously to the previous case, it is not trivial to anticipate what should be, a priori, the impact on

undergraduate academic performance of sharing the classroom with peers who have a better admission score.

As before, on the one hand students may be able to benefit from potential positive learning externalities.

However, on the other hand it is also conceivable to think that those peers with a better secondary education

may be more likely to procrastinate (e.g. if they feel that they can still obtain good grades with reduced effort),

"dragging" other students with them and negatively impacting their academic performance. Moreover, it is

also not trivial to predict whether the impact of the average admission score of all first semester classmates
19 Note, however, that if students tend to choose the same electives, and try to continue sharing the classroom with their first

semester classmates during the rest of their undergraduate studies, "curve grading" may indeed explain the persistence of lower

grades in the medium and long term.
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should be larger or smaller than that of just secondary schoolmates. On the one hand, it is plausible to

imagine that any impact may be amplified by the larger number of other students, compared to secondary

schoolmates. But on the other hand, if a student interacts mostly with the latter, the impact of the admission

score of all classmates may be more limited.

This chapter finds evidence of a significant and persistent negative impact on academic performance of

the average admission score of first semester college classmates. This suggests that the above discussed

negative impact of admission score of secondary schoolmates also holds for other students, irrespective of

their secondary school of origin. In particular, as it can be observed on Table I.V (1), an additional average

weighted admission score point for classmates in the first semester college class group translates, ceteris

paribus, into a reduction of between 0.041 and 0.026 GPA points in the short and medium term, and into

0.018 less GPA points in the long term. These coefficients are significant with a 99% confidence in the case

of short and medium term grades, and with a 95% confidence in the case of long term grades.

As discussed in the previous section, this is again a counter-intuitive result, and it contradicts the findings of

most of the exiting literature. But as already mentioned, this significant negative impact may be attributable

to secondary schoolmates with better admission scores feeling more confident of still obtaining good grades

with reduced effort. If this is the case, it is plausible to think that they are more prone to procrastinate,

"dragging" other students with them. However, once again it is worth noting that this impact may also be

attributable to other factors, such as the use of "curve grading", existence of "teaching to the top" practices,

and/or expectational or motivational issues. Although in this case the negative impact clearly diminishes as

time passes, the fact that both short and long term grades are affected again suggests the existence of a (time-

attenuated) path-dependence pattern, and/or time persistence of social ties formed during the first college

semester. In principle this could again point towards "teaching to the top" or expectational/motivational

factors (which affect the absolute performance of the students in the long term), but the clear attenuation

and the magnitude of the significant coefficients would be also be consistent with (explicit or implicit) "curve

grading". Also, once again it is important to note that this result does not imply that there do not exist

positive learning externalities from sharing the classroom with students with a better admission score, but

rather that if they exist, they are more than compensated for by the former.

Finally, note that, as it can be observed on Table I.V (2), these results are again not robust to the inclusion

of other student characteristics as additional controls (the coefficients of interest become much smaller and

insignificant). As before, this is to be expected if those characteristics are very predictive of test scores (as

the existing literature seems to suggest), but as already mentioned it may also be pointing to some potential

robustness concerns which are discussed on Section 1.6.
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1.5.4. Impact of Secondary School Concentration

Similarly to the case of secondary schoolmate presence, it is not trivial to anticipate what should be the

impact on undergraduate academic performance of being in a first semester college classroom in which there

is a higher concentration of students from the same secondary school(s). On the one hand, having a large

proportion of students who already know each other from secondary school may shut others off. But on

the other hand, if the main group is already structured, this may facilitate the assimilation of new students

into it. Moreover, it is not trivial to anticipate how being left out (or assimilated) will affect academic

performance. Once again, on the one hand students may benefit from more interaction with their classmates,

but on the other hand that may also increase the opportunities for procrastination and the time devoted to

non-academic activities, at the expense of academic performance.

This chapter finds a persistent and significant negative impact of secondary school concentration in the

first semester college classroom, on both short and long term grades, and the likelihood of dismissal. This

suggests that that having a large proportion of classmates who come from the same few secondary schools

is detrimental to academic performance. In particular, as it can be observed on Table I.V (1), an increase of

one decimal point in secondary school concentration (as measured by a Herfindahl index) 2 ceteris paribus

makes a student's likelihood to be dismissed increase 14 percentage points. Also, it results in 0.97 and 0.79

less GPA points in the short and medium term, respectively. These coefficients are significant with a 90 %

confidence in the case of dismissal likelihood, and with a 99% confidence in the case of short and long term

grades. Also, as it can be observed on Table I.V (2), the results are qualitatively robust to the inclusion of

other student characteristics as additional controls2 .

The above is consistent with the already discussed negative impact of secondary schoolmates in the first

semester class group, but suggests that having too many students from a few secondary schools in the first

semester class group is detrimental to all students in the group, and not only to their secondary schoolmates.

Also, the very large size of the estimated coefficients points to this being a very important issue. Moreover, the

fact that secondary school concentration in the first semester class group impacts the likelihood of dismissal,

but not the likelihood of drop out, suggests that it causes academic adaptation problems (as opposed to
2 0 Constructed by squaring and adding each secondary school's share in the classroom, i.e. the percentage of students who

attended it before being admitted to the university. In particular:

2

Hijkj = k( for k j4 ki and kV :A ki

where and skj is the share of students in class group j who attended secondary school k.
21As in the case of secondary schoolmate presence, given the complex nature of the data, exact point estimates can be noisy,

and the precision of the analysis decreases as new control variables are included. However, although the size of the estimated

coefficient is smaller, the sign of the coefficients of interest is still the same.
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social adaptation ones)."

1.5.5. Impact of Presence of Public and Subsidized Secondary School Students

As always, it is not trivial to anticipate what should be the impact on academic performance of being ran-

domly assigned to a first semester college classroom in which there is a larger presence of public or subsidized

school students. Those students, and particularly the former, usually have had a secondary education of lower

quality, and may therefore have significant formative gaps (as already mentioned, it is an stylized fact of

Chilean education that there is a very high correlation between secondary school type and socioeconomic

status, as well as between tuition rates and the quality of secondary education: the vast majority of students

from the top quintile of the income distribution attend private secondary schools, while students from the

lowest quintiles usually attend subsidized secondary schools, or public ones if their parents cannot afford

even the subsidized tuition). However, at the same time these students have obtained admission to very

competitive degrees, while often facing much more difficulties to do so than their counterparts. Therefore,

they may have comparable or even greater innate skills than their private school peers, and/or they may

be more motivated (since students from private secondary schools usually come from the top quintile of

the income distribution, their outside option may be much higher than that of public or subsidized school

students from lower quintiles, potentially reducing motivation and effort).

This chapter finds evidence that students assigned to a first semester college classroom with a higher percen-

tage of public or subsidized secondary school students are more likely to be dismissed. However, while there

is some evidence that an increased presence of public school students may ceteris paribus result in slightly

lower grades, this chapter finds that an increased presence of subsidized school students may conversely result

in slightly higher grades. In particular, as it can be observed on Table I.V (1), an increase of one percentage

point in the share of public secondary school students in the first semester classroom ceteris paribus makes a

student's likelihood to graduate and be dismissed decrease 0.29 and increase 0.21 percentage points, respec-

tively.2 3 Similarly, an increase of one percentage point in the share of subsidized secondary school students

in the first semester classroom ceteris paribus makes a student's likelihood to be dismissed increase 0.16

percentage points. However, an increase of one percentage point in the share of subsidized secondary school

students in the first semester classroom ceteris paribus results in about 0.009 and 0.007 more GPA points in
22 1t is also worth noting that in this case there is no evidence of any impact on medium term grades, which goes against

the monotone time patterns observed for the impact of the other variables of interests discussed so far. This suggests that the

relationship between secondary school concentration and academic performance may be more complex, although unfortunately

the reduced form analysis in this chapter does not allow to disentangle its exact mechanism.
2 3 Although the coefficients are not significant at the 90 % level, as mentioned there is some evidence that an increase of one

percentage point in the share of public secondary school students in the first semester classroom ceteris paribus may result in

about 0.005 less GPA points in the short and medium term.
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the short and medium term, respectively. These coefficients are significant with a 95 % and 90 % confidence

in the case of public and subsidized secondary school presence, respectively, and are qualitatively robust to

the inclusion of other student characteristics as additional controls.

The above suggests that although positive learning externalities may in some cases be overshadowed by other

factors (as discussed in previous sections), they still matter. The lower average quality of the education of

subsidized and public secondary school students, and particularly of the latter, seems to not only affect their

performance, but also that of their first semester college classmates. Also, note that although the size of both

effects seems to be small, the negative impact of increased public secondary school presence on the dismissal

likelihood seems to be larger than that of a higher percentage of subsidized secondary school students. This

is consistent with the stylized fact of subsidized secondary schools generally offering a education of higher

quality, compared to their public counterparts. Moreover, the fact that a larger presence of subsidized school

students in the first semester college class group has a positive impact on grades suggests that, in their case,

increased motivation and effort may more than compensate for any gaps in their secondary education ".

Finally, the fact that this positive impact on grades only lasts until the medium term again suggest that

learning externalities may be the main driver behind this impact. However, in any case the fact that there

is still some persistence beyond the first semester once more points to the existence of a path-dependence

pattern.

1.5.6. Differences by Degree

When looking separately at students admitted to each of the two degrees under study, the results are

consistent with the above discussed findings. There is evidence of some differences across students from

the two degrees, but the results are noisier and no robust pattern is observable, and they are therefore no

presented on this chapter. 25

2Note, however, that the opposite signs of the impact on grades and likelihood of dismissal could also likely be due to

students with lower grades being dismissed, therefore increasing the average grades for those who continue their studies.
25 When making cross-degree comparisons it is worth noting that the assignment to each degree is not random, allowing for

self-selection and potentially resulting in very different student profiles in Engineering and Commercial Engineering. Also, note

that, as expected, population size problems are aggravated when looking at each degree separately. This may be the reason

why some significant effects are only found on the Engineering subpopulation, since it is much larger than the Commercial

Engineering one. Therefore, this type of differential impacts across degrees should not be viewed as exceedingly robust.
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1.5.7. Differences by Secondary School Type

As in the previous case, when allowing for the coefficients of interest to vary with the type of secondary

school of origin, the results are qualitatively comparable to the above discussed findings. There is evidence of

some differential impacts across secondary school type, but once again the results are noisier and, no robust

pattern is observable. These results are therefore no presented on this chapter.28 .

1.6. Robustness

The main results presented in this chapter are robust to the use of Huber-White heteroskedasticity-consistent

estimation, instead of clustered standard errors at the class group level. Also, results regarding the negative

impact of secondary school classmate presence on academic performance are robust to alternative specifica-

tions (e.g. including school*year*degree fixed effects, or the use of number of secondary school class mates

variable, instead of a binomial one simply denoting presence or absence). Moreover, results regarding the

negative impact of peer admission score on academic performance are robust to the inclusion of secondary

school class mate presence as an independent variable in the specification. Results regarding the negative

impact of secondary school concentration on academic performance are also robust to the use of alternative

measures of school concentration (e.g. number of schools with more than a 5% or 10 % share of students in

the classroom, or the share of students in the class group belonging to the top 1, top 2, top 3, top 5 and top

10 most represented schools).

Although the additional controls included in the full specification are not guaranteed to be exogenous in this

context (and are therefore not discussed in this chapter), it is worth noting that their estimated coefficients

are consistent with the literature findings, as well as with the anecdotical evidence."

However, it is worth noting that, although a population consisting of a few thousand observations is analyzed,

given the complexity of the data structure at the end of the day there is limited statistical power, and small
26Note that the limited number of students from subsidized and public schools results in limited power to detect differentiated

impacts by school type, and may potentially be causing near-complete determination problems and increased sensibility of on

point estimates to alternative specifications and estimation methods. This is only a concern when looking at the differentiated

impact by school type, and should not affect the general results presented in this chapter, which are applicable to all school

types.
27For example, the weighted average admission score is the best predictor of academic performance. Also, students from

public and subsidized secondary schools are less likely to graduate and have lower grades, while male students have lower grades

than female ones. The educational level of parents has a positive impact on academic performance, and students who live with

their parents perform better during their undergraduate studies. Finally, students from the Santiago metropolitan region have

a better academic performance than their peers from other areas of the country.
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size effects may go undetected. Therefore, the discussion of the findings in this chapter focuses on the

significant impacts found, rather than on the lack of impact, which could be attributable to low statistical

power problems. Also, point estimates should be used with caution for policy purposes, since they are usually

more sensitive to the structure of the data than the sign of estimated coefficient.

Similarly to the above, although it would in principle be possible to perform the analysis on other degrees,

the reduced number of students enrolled in them (and/or the number of suitable yearly data available)

mean that the resulting population size would only allow for a very limited statistical power. Therefore, only

very large effects could be detected, unless the information was pooled across degrees (in which case only

aggregated peer effects could be estimated with more precision). However, other degrees also experienced

curricular changes, which make the comparison across time cohorts very difficult (or outright impossible).

Moreover, as expected non-linear models (such as probit or logit) are very problematic in this setting, due

to the large number of fixed effects which need to be included in the specifications (i.e. in order to account

for the idiosyncratic differences across secondary schools of origin and class groups). However, note that the

linear specifications discussed in this chapter have a better fit (as measured by the adjusted R2 coefficient)

when applied to grades as the dependent variable, instead than to the likelihood of graduation, drop out or

dismissal. This is to be expected, given the binomial nature of the latter, and means that ceteris paribus it

will be easier to detect and measure the impact of peers on grades.

Finally, as already mentioned, note that the results concerning the impact of admission scores of first semester

college classmates are not robust to the inclusion of other student characteristics as additional controls (the

coefficients of interest become insignificant, and in an instance even seem to change sign). As discussed

in the relevant sections above, this is to be expected if those characteristics are very predictive of test

scores (something that the existing literature seems to suggest). However, in principle this may also point

to balance problems. Or, given that (according to Table 11.1) the additional control variables do not seem

to be particularly imbalanced across class groups, this may also suggest that the impact of the admission

score of first semester college classmates varies with some of the additional control variables included in the

extended specification. This would mean that the coefficients for the admission score of first semester college

classmates in the regression can no longer be interpreted a simple differential impact, and that interaction

terms between the variable of interest and the additional controls must be included.
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1.7. Conclusion

This chapter takes advantage of a natural experiment, by which first year college students at one of the leading

Chilean universities are randomly assigned to their first semester college class' groups, in order to robustly

estimate peer effects on undergraduate academic performance. The research hypothesis is that being assigned

as a freshman to a group with more or less students from a same school, or from a given socioeconomic

background, may result in very different patterns of adaptation and impact academic performance. This

chapter finds that, contrary to the evidence in most of the existing literature, the average standardized

admission score of first semester college classmates no only seems to have no positive impact on undergraduate

grades, but actually may have a negative one. Also, although there are some differences across degrees and

secondary school type, college students who share their first semester classroom with a secondary schoolmate

are generally more likely to be dismissed due to poor academic performance, and have lower grades. Moreover,

students assigned to first semester college classrooms with a higher concentration of classmates who attended

the same secondary school(s) have significantly lower grades, and are less likely to graduate. Finally, students

who share their first semester college classroom with peers from public or subsidized secondary schools are

more likely to be dismissed due to poor academic performance. All these impacts are generally persistent

in time, pointing to the existence of a path dependence pattern, and suggesting that this initial period in

college is key for student adaptation.

All the above has important implications for educational policy. First of all, the negative impact of secondary

schoolmate presence for all types of students suggests that it would be advisable to assign freshmen to college

class groups so that, whenever possible, they do not share their first semester classroom with any secondary

schoolmates. Moreover, the large negative impact of secondary school concentration suggests that it would

be advisable to group freshmen, so that students who attended the same secondary school are as spread as

possible across class groups. Similarly, given the observed small but significant negative impact of sharing

the classroom with a larger percentage of public or subsidized school students, it seems that it would also be

advisable to spread this type of students across class groups. All this would be achievable by implementing

targeted, multidimensional first semester classroom assignment policies. 28

Second of all, the persistence of the observed impacts derived from first semester class group composition

suggest that this is a very important period. Therefore, it may be advisable to even more so focus the

transitional aid on the first semester, and/or potentially on the summer before starting college. Also, the

detected negative impacts on the likelihood of graduation seem to be channeled through an increased proba-

bility of being dismissed due to poor academic performance. This suggests that, apart from facilitating the
28Note however that as Carrell et al (2013) point out optimal assignment policies may be unsuccessful if students endogenously

form sub-groups. Also, the impact of optimal assignment will be weakened if students prefer to interact with a particular set of

students even when they are outside their assigned group
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social adaptation of students to their new environment, special attention should still continue to be paid to

academic training (remedial or otherwise).

Finally, although no clear pattern is observed, and results are therefore not presented on this chapter, there

seem to exist some differential impacts by degree and secondary school type. This suggests that one-size-fits-

all transitional-aid programs may be less likely to succeed than programs tailored to the specific needs of each

student profile in each degree. Also, students from public and subsidized secondary schools seem to be at a

disadvantage, and may be negatively impacting their peers. This suggests that it would be advisable to put a

special focus on helping this type of students to catch up (ideally with summer courses before starting college,

in order to avoid a substitution effect between time devoted to regular subjects and remedial training).

However, as the positive impact of subsidized secondary school student presence suggests, it seems that,

without the formative shortcomings associated to the lower quality of their secondary education, public

and subsidized secondary school students may instead potentially have a positive impact on their peers.

Therefore, the first best solution to access to higher education barriers would be to address the quality gap

in secondary education (between public and subsidized schools, and their private counterparts).
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TABLE I.I
DISTIBUInON OF FIRST SEMESTER COLLEGE STUDENTS

Commercial Engineering Degree Engineering Degree

Secondary School Type Secondary School Type
Year Group Public Subsidized Private Total Group Public Subsidized Private Total
2000 1 1 3 51 55 1 3 2 45 50

2 4 7 41 52 2 3 2 43 48
3 1 6 45 52 3 4 1 42 47
4 1 9 43 53 4 3 7 40 50
... ... ... 5 7 4 37 48
--. ... ... 6 1 3 44 48
... ... ... 7 2 5 38 45
... ... ... 8 1 5 39 45

All 7 25 180 212 All 24 29 328 381
2001 1 6 3 45 54 1 5 4 41 50

2 2 1 50 53 2 3 4 39 46
3 2 3 49 54 3 3 5 38 46
4 4 2 47 53 4 5 3 35 43
... ... ... 5 7 2 41 50
--. ... ... ... ... 6 2 1 45 48

All 14 9 191 214 All 25 19 239 283
2002 1 6 3 42 51 1 0 4 44 48

2 2 12 38 52 2 4 6 39 49
3 5 4 44 53 3 6 5 35 46
4 3 3 51 57 4 4 5 40 49
... ... ... ... ... 5 3 3 39 45
... ... ... ... ... 6 1 2 47 50
All 16 22 175 213 All 18 25 244 287

2003 1 4 4 43 51 1 4 3 42 49
2 0 3 48 51 2 3 8 36 47
3 1 7 45 53 3 5 4 37 46
4 4 4 41 49 4 5 6 35 46

... ... ... ... 5 6 3 36 45
... ... 6 1 2 45 48

All 9 18 177 204 All 24 26 231 281
2004 1 0 2 52 54 1 6 3 39 48

2 1 6 49 56 2 9 4 32 45
3 2 5 43 50 3 7 7 35 49
4 2 3 53 58 4 4 5 39 48
... ... ... ... ... 5 5 2 40 47

... ... ... 6 4 4 41 49
All 5 16 197 218 All 35 25 226 286

2005 1 3 3 50 56 1 1 8 41 50
2 0 5 49 54 2 7 3 35 45
3 3 6 45 54 3 3 5 41 49
4 1 2 53 56 4 4 4 34 42

... ... ... ... ... 5 3 4 40 47
... ... ... 6 4 5 37 46

All 7 16 197 220 All 22 29 228 279
2006 1 0 5 51 56 1 6 2 40 48

2 2 3 47 52 2 4 6 36 46
3 3 0 47 50 3 3 6 39 48
4 2 4 48 54 4 8 6 35 49

... ... ... 5 4 3 40 47
-.- ... ... ... ... 6 7 4 34 45
... ... ... ... ... 7 2 5 38 45

8.. ... ... . 7 3 35 45
All 7 12 193 212 All 41 35 297 373

Total 123 224 2427 2774 Total 317 326 3142 3785

NOTES. Distribution of first semester college students in the Commercial Engineering and Engineering degrees
at one of the leading Chilean universities. The data set has been constructed using the administrative data routinely
gathered by the university from 2000 to 2012, and it includes all students who entered the Commercial Engineering and
Engineering degrees at the university via ordinary admission process between 2000 and 2006.
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TABLE I.11

BALANCE BY ADMISSION YEAR AND CLASS GROUP

A. Commercial Engineering Degree

Year Group (1) (2) (3) (4) (5) (6) (7) (8) Obs.
2000 1 727.37 0.44 8.24 8.44 0.85 0.84 0.02 0.05 55

2 726.47 0.58 7.69 8.17 0.77 0.73 0.08 0.13 52
3 727.61 0.56 8.06 8.44 0.73 0.85 0.02 0.12 52
4 726.02 0.66 8.19 8.58 0.77 0.83 0.02 0.17 53

p-value 0.97 0.13 0.23 0.42 047 0.40 0.25 0.31
2001 1 730.52 0.61 7.94 8.20 0.87 0.85 0.11 0.06 54

2 731.72 0.62 7.77 8.60 0.87 0.92 0.04 0.02 53
3 732.07 0.44 7.91 8.24 0.74 0.83 0.04 0.06 54
4 729.24 0.58 7.96 8.23 0.73 0.85 0.08 0.04 52

p-value 0.84 0.22 0.91 0.43 0.12 0.53 0.35 0.75
2002 1 734.08 0.55 7.90 8.00 0.90 0.86 0.12 0.06 51

2 732.70 0.50 8.04 8.17 0.77 0.73 0.04 0.23 52
3 730.85 0.49 8.11 8.42 0.83 0.87 0.09 0.08 53
4 731.82 0.40 8.10 8.33 0.83 0.84 0.05 0.05 58

p-value 0.78 0.38 0.90 0.54 0.36 0.21 0.39 0.01
2003 1 732.32 0.69 8.08 8.43 0.86 0.88 0.08 0.08 51

2 732.57 0.39 8.06 8.49 0.78 0.92 0.00 0.06 51
3 730.76 0.53 7.60 8.19 0.79 0.83 0.02 0.13 53
4 730.08 0.57 7.96 8.35 0.84 0.86 0.08 0.08 49

p-value 0.86 0.03 0.47 0.73 0.70 0.56 0.10 0.60
2004 1 744.05 0.52 8.07 8.48 0.80 0.87 0.00 0.04 54

2 744.76 0.52 7.89 8.25 0.73 0.86 0.02 0.11 56
3 744.92 0.60 7.86 8.54 0.82 0.90 0.04 0.10 50
4 744.53 0.57 7.76 8.29 0.79 0.84 0.03 0.05 58

p-value 1.00 0.80 0.78 0.66 0.72 0.86 0.51 0.41
2005 1 741.34 0.50 8.27 8.63 0.80 0.79 0.05 0.05 56

2 742.86 0.54 8.17 8.44 0.87 0.80 0.00 0.09 54
3 742.54 0.52 7.76 8.33 0.85 0.85 0.06 0.11 54
4 739.62 0.59 8.50 8.64 0.71 0.80 0.02 0.04 56

p-value 0.92 0.81 0.05 0.46 0.16 0.83 0.27 0.41
2006 1 747.90 0.55 8.32 8.61 0.82 0.80 0.00 0.09 56

2 746.31 0.48 7.69 8.48 0.73 0.88 0.04 0.06 52
3 746.25 0.62 7.98 8.70 0.72 0.84 0.06 0.00 50
4 746.67 0.54 8.09 8.74 0.81 0.89 0.04 0.07 54

p-value 0.98 0.57 0.20 0.59 0.46 0.55 0.38 0.22

NOTES. The data set has been constructed using the administrative data routinely gathered by the university from 2000 to 2012,
and it includes all students who entered the Commercial Engineering degree at the university via ordinary admission process between
2000 and 2006. Assignment of students to their first semester college class group was random. Each cell presents the mean of the balance
variable (column) in each class group (row). Balance variables are: (1) weighted admission score, (2) gender (1 = male), (3) mother's
educational level, (4) father's educational level, (5) housing status (1 = student lives with both parents), (6) region (1 = Santiago
Metropolitan Region), (7) secondary school type (1 = public), (8) secondary school type (1 = subsidized). Reported p-values are for joint
orthogonality test across class groups during the same admission year for each of the corresponding balance variables..

44



B. Engineering Degree
Year Group (1) (2) (3) (4) (5) (6) (7) (8) Obs.
2000 2 739.56 0.86 8.28 8.32 0.70 0.72 0.06 0.04 50

3 738.34 0.85 7.85 8.13 0.75 0.75 0.06 0.04 48
4 740.70 0.83 8.26 8.38 0.74 0.85 0.09 0.02 47
5 739.35 0.80 7.98 8.18 0.84 0.84 0.06 0.14 50
6 739.01 0.81 8.17 8.50 0.79 0.81 0.15 0.08 48
7 739.82 0.79 7.69 8.06 0.85 0.92 0.02 0.06 48
8 738.85 0.76 7.78 8.11 0.78 0.80 0.04 0.11 45
9 739.41 0.87 7.73 8.24 0.80 0.80 0.02 0.11 45

p-value 1.00 0.86 0.40 0.83 0.64 0.32 0.26 0.30
2001 1 753.33 0.92 7.72 7.82 0.86 0.80 0.10 0.08 50

2 752.57 0.85 7.43 8.39 0.85 0.85 0.07 '-0.09 46
3 751.14 0.83 8.07 8.26 0.78 0.85 0.07 0.11 46
4 749.02 0.91 7.77 8.40 0.86 0.84 0.12 0.07 43
5 750.31 0.88 7.52 7.84 0.86 0.86 0.14 0.04 50
7 749.99 0.83 8.08 8.54 0.85 0.79 0.04 0.02 48

p-value 0.92 0.67 0.32 0.07 0.90 0.93 0.54 0.57
2002 1 738.03 0.90 7.63 8.13 0.77 0.73 0.00 0.08 48

2 738.72 0.92 8.04 8.29 0.82 0.84 0.08 0.12 49
3 738.20 0.87 7.87 8.24 0.76 0.72 0.13 0.11 46
4 737.26 0.88 7.71 7.96 0.78 0.84 0.08 0.10 49
5 740.09 0.80 7.69 8.53 0.73 0.78 0.07 0.07 45
7 737.96 0.78 8.18 8.34 0.84 0.78 0.02 0.04 50

p-value 0.99 0.32 0.49 0.51 0.84 0.61 0.11 0.73
2003 1 738.23 0.88 7.84 8.16 0.76 0.82 0.08 0.06 49

2 739.12 0.79 7.89 8.00 0.70 0.74 0.06 0.17 47
3 736.76 0.65 8.00 8.30 0.78 0.80 0.11 0.09 46
4 738.45 0.89 7.33 7.67 0.70 0.67 0.11 0.13 46
5 738.15 0.87 7.53 8.36 0.76 0.64 0.13 0.07 45
7 736.55 0.79 8.38 8.56 0.71 0.73 0.02 0.04 48

p-value 0.99 0.03 0.08 0.24 0.91 0.35 0.44 0.26
2004 1 757.16 0.88 8.00 8.52 0.83 0.85 0.13 0.06 48

2 756.79 0.98 7.31 7.73 0.73 0.80 0.20 0.09 45
3 757.44 0.80 7.67 8.31 0.80 0.76 0.14 0.14 49
4 755.68 0.90 8.06 8.06 0.75 0.77 0.08 0.10 48
5 757.35 0.83 8.06 8.28 0.79 0.77 0.11 0.04 47
7 756.69 0.84 7.96 8.04 0.71 0.80 0.08 0.08 49

p-value 1.00 0.14 0.24 0.24 0.76 0.87 0.52 0.61
2005 1 767.66 0.92 7.92 7.96 0.76 0.84 0.02 0.16 50

2 768.24 0.96 7.89 8.27 0.69 0.80 0.16 0.07 45
3 766.14 0.88 7.61 7.82 0.80 0.78 0.06 0.10 49
4 767.75 0.81 7.93 8.31 0.81 0.76 0.10 0.10 42
5 765.61 0.74 7.87 8.26 0.91 0.74 0.06 0.09 47
7 767.03 0.89 7.91 8.17 0.76 0.80 0.09 0.11 46

p-value 0.99 0.04 0.94 0.64 0.17 0.90 0.26 0.77
2006 1 774.80 0.85 8.10 8.38 0.67 0.85 0.13 0.04 48

2 774.96 0.74 8.24 8.35 0.70 0.85 0.09 0.13 46
3 772.46 0.79 7.88 8.58 0.83 0.77 0.06 0.13 48
4 774.47 0.86 7.61 8.37 0.80 0.76 0.16 0.12 49
5 774.14 0.83 8.00 8.17 0.79 0.79 0.09 0.06 47
6 772.69 0.82 8.00 8.20 0.71 0.73 0.16 0.09 45
7 773.30 0.84 8.07 8.24 0.73 0.73 0.04 0.11 45
8 774.16 0.93 8.18 8.38 0.71 0.82 0.16 0.07 45

p-value 1.00 0.41 0.66 0.89 0.57 0.72 0.43 0.74

NOTES. The data aet has been constructed using the administrative data routinely gathered by the university from 2000 to 2012,
and it includes all students who entered the Engineering degree at the university via ordinary admission process between 2000 and 2006.
Assignment of students to their first semester college class group was random. Each cell presents the mean of the balance variable
(column) in each class group (row). Balance variables are: (1) weighted admission score, (2) gender (1 = male), (3) mother's educational
level, (4) father's educational level, (5) housing status (1 = student lives with both parents), (6) region (1 = Santiago Metropolitan
Region), (7) secondary school type (1 = public), (8) secondary school type (1 = subsidized). Reported p-values are for joint orthogonality
test across class groups during the same admission year for each of the corresponding balance variables..

45



TA
B

LE
 

.IN
I

IM
PA

CT
 O

N 
AC

AD
EM

IC
 P

ER
FO

RM
A

N
CE

 O
F 

PR
ES

EN
CE

 O
F 

SE
CO

ND
AR

Y 
SC

HO
OL

 M
A

TE
S 

IN
 F

IR
ST

 S
EM

ES
TE

R 
CO

LL
EG

E 
CL

A
SS

 G
RO

U
P

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
)

1s
t S

em
es

te
r 

1s
t Y

ea
r

G
ra

du
at

io
n 

D
ro

p 
O

ut
 

D
is

m
is

sa
l 

G
PA

 
G

PA
 

Fi
na

l G
PA

(I1
I.1

) 
1 

= 
Se

co
nd

ar
y 

Sc
ho

ol
 M

at
e(

s)
 i

n 
G

ro
up

 
-0

.0
27

 
0.

00
9 

0.
01

5 
-0

.0
33

 
-0

.0
39

 
-0

.0
50

(0
.0

15
)*

 
(0

.0
12

) 
(0

.0
09

)*
 

(0
.0

31
) 

(0
.0

23
)*

 
(0

.0
21

)*
*

O
th

er
 S

tu
de

nt
 C

ha
ra

ct
er

is
tic

s 
N

o 
N

o 
N

o 
N

o 
N

o 
N

o
R

2 
 

0.
04

 
0.

03
 

0.
04

 
0.

07
 

0.
05

 
0.

05
O

bs
er

va
tio

ns
 

3,
63

4 
3,

63
4 

3,
63

4 
3,

66
0 

3,
62

5 
3,

66
0

(1
11

.2)
 

1 
= 

Se
co

nd
ar

y 
Sc

ho
ol

 M
at

e(
s)

 in
 G

ro
up

 
-0

.0
25

 
0.

00
9 

0.
01

4 
-0

.0
15

 
-0

.0
26

 
-0

.0
37

(0
.0

15
) 

(0
.0

12
) 

(0
.0

09
) 

(0
.0

26
) 

(0
.0

19
) 

(0
.0

19
)*

O
th

er
 S

tu
de

nt
 C

ha
ra

ct
er

is
tic

s 
Y

es
 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

R2
 

0.
07

 
0.

04
 

0.
07

 
0.

31
 

0.
30

 
0.

23
O

bs
er

va
tio

ns
 

3,
63

4 
3,

63
4 

3,
63

4 
3,

66
0 

3,
62

5 
3,

66
0

* p
<0

.1
; 

**
p<

0.
05

; 
**

* 
p<

0.
0I

N
om

s.
 T

hi
s 

ta
bl

e 
an

al
yz

es
 t

he
 im

pa
ct

 o
f t

he
 p

re
se

nc
e 

of
 se

co
nd

ar
y 

sc
ho

ol
 m

at
es

 in
 a

 st
ud

en
t's

 fi
rst

 se
m

es
te

r 
co

lle
ge

 c
la

ss
 g

ro
up

 in
 th

e 
Co

m
m

er
ci

al
 E

ng
in

ee
rin

g 
an

d 
En

gi
ne

er
in

g 
de

gr
ee

s 
at

on
e 

of
 th

e 
le

ad
in

g 
Ch

ile
an

 u
ni

ve
rs

iti
es

. T
he

 a
ss

ig
nm

en
t 

to
 th

es
e 

fir
st 

se
m

es
te

r 
co

lle
ge

 c
la

ss
 g

ro
up

s 
is 

ra
nd

om
, 

al
lo

w
in

g 
to

 tr
ea

t 
pe

er
 c

ha
ra

ct
er

ist
ic

s 
as

 e
xo

ge
no

us
. 

Th
e 

da
ta

 se
t h

as
 b

ee
n 

co
ns

tru
ct

ed
us

in
g 

th
e 

ad
m

in
is

tra
tiv

e 
da

ta
 r

ou
tin

el
y 

ga
th

er
ed

 b
y 

th
e 

un
iv

er
si

ty
 f

ro
m

 2
00

0 
to

 2
01

2,
 a

nd
 it

 in
cl

ud
es

 a
ll 

st
ud

en
ts

 w
ho

 e
nt

er
ed

 th
e 

C
om

m
er

ci
al

 E
ng

in
ee

rin
g 

an
d 

En
gi

ne
er

in
g 

de
gr

ee
s 

at
 th

e 
un

iv
er

si
ty

vi
a 

or
di

na
ry

 a
dm

is
si

on
 p

ro
ce

ss
 b

et
w

ee
n 

20
00

 a
nd

 2
00

6.
 T

he
 im

pa
ct

 o
f 

th
e 

pr
es

en
ce

 o
f 

se
co

nd
ar

y 
sc

ho
ol

 m
at

es
 i

n 
th

e 
fir

st
 s

em
es

te
r 

co
lle

ge
 c

la
ss

 g
ro

up
 i

s 
ev

al
ua

te
d 

on
 s

ix
 a

ca
de

m
ic

 p
er

fo
rm

an
ce

m
ea

su
re

s,
 p

re
se

nt
ed

 h
or

iz
on

ta
lly

, 
in

 p
ar

tic
ul

ar
: 

(1
) 

gr
ad

ua
tio

n 
lik

el
ih

oo
d,

 (
2)

 d
ro

p 
ou

t l
ik

el
ih

oo
d,

 (
3)

 d
is

m
is

sa
l 

lik
el

ih
oo

d,
 (

4)
 1

" 
se

m
es

te
r 

G
PA

, 
(5

) 
1' 

ye
ar

 G
PA

 a
nd

 (
6)

 f
in

al
 G

PA
. 

Tw
o 

se
ts

 o
f

sp
ec

ifi
ca

tio
ns

 a
re

 p
re

se
nt

ed
 s

ta
ck

ed
 o

ve
r 

ea
ch

 o
th

er
, 

w
ith

 th
e 

on
e 

ab
ov

e 
(11

1.1
) 

in
cl

ud
in

g 
on

ly
 th

e 
va

ria
bl

e 
of

 in
te

re
st

ed
 a

nd
 th

e 
on

e 
be

lo
w

 (
11

1.
2)

 in
cl

ud
in

g 
ot

he
r s

tu
de

nt
 c

ha
ra

ct
er

ist
ic

s 
as

 a
dd

iti
on

al
co

nt
ro

ls
, 

na
m

el
y:

 g
en

de
r 

(1 
= 

m
al

e)
, 

w
ei

gh
te

d 
ad

m
is

si
on

 s
co

re
, 

m
ot

he
r's

 e
du

ca
tio

na
l 

le
ve

l, 
fa

th
er

's 
ed

uc
at

io
na

l 
le

ve
l, 

ho
us

in
g 

st
at

us
 (I

 =
 s

tu
de

nt
 li

ve
s 

w
ith

 b
ot

h 
pa

re
nt

s)
 a

nd
 r

eg
io

n 
(1 

= 
Sa

nt
ia

go
M

et
ro

po
lit

an
 R

eg
io

n)
. 

B
ot

h 
sp

ec
ifi

ca
tio

ns
 in

cl
ud

e 
tw

o 
se

ts
 o

f 
fix

ed
 ef

fec
ts:

 (
i) 

ad
m

is
si

on
 y

ea
r 

* 
fir

st
 s

em
es

te
r 

co
lle

ge
 c

la
ss

 g
ro

up
 *

 d
eg

re
e,

 (
ii)

 n
um

be
r 

of
 s

am
e 

se
co

nd
ar

y 
sc

ho
ol

 s
tu

de
nt

s 
ad

m
itt

ed
th

e 
sa

m
e 

ye
ar

 to
 th

e 
sa

m
e 

de
gr

ee
. 

Th
e 

la
tte

r 
al

lo
w

s 
to

 in
cr

ea
se

 p
re

ci
sio

n 
by

 e
xc

lu
di

ng
 s

ec
on

da
ry

 s
ch

oo
l 

fix
ed

 e
ffe

ct
s 

w
hi

le
 s

til
l 

en
su

rin
g 

th
at

 th
e 

se
co

nd
ar

y 
sc

ho
ol

 m
at

e 
pr

es
en

ce
 v

ar
ia

bl
e 

sa
tis

fie
s

th
e 

ex
og

en
ei

ty
 c

on
di

tio
n.

 S
ta

nd
ar

d 
er

ro
rs

 a
re

 c
lu

st
er

ed
 b

y 
ad

m
is

si
on

 y
ea

r 
* 

fir
st

 s
em

es
te

r 
co

lle
ge

 c
la

ss
 g

ro
up

 *
 d

eg
re

e.



T
A

B
L

E
 I

.IV

IM
PA

CT
 O

N 
A

C
A

D
E

M
IC

 P
ER

FO
RM

A
N

CE
 O

F 
A

V
ER

A
G

E 
W

EI
G

H
TE

D
 A

D
M

IS
SI

O
N

 S
CO

RE
 O

F 
SE

CO
ND

AR
Y 

SC
HO

OL
 M

AT
ES

 I
N

 FI
RS

T 
SE

M
ES

TE
R 

CO
LL

EG
E 

CL
A

SS
 G

RO
U

P

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
)

1s
t S

em
es

te
r 

1s
t Y

ea
r

G
ra

du
at

io
n 

D
ro

p 
O

ut
 

D
is

m
is

sa
l 

G
PA

 
G

PA
 

Fi
na

l G
PA

(IV
.1

) 
A

vg
. A

dm
is

si
on

 S
co

re
 o

f 
Se

co
nd

ar
y 

Sc
ho

ol
 M

at
e(

s)
 i

n 
G

ro
up

 (I
f A

ny
) 

0.
00

0 
-0

.0
00

 
0.

00
0 

-0
.0

03
 

-0
.0

02
 

-0
.0

02
(0

.0
01

) 
(0

.0
00

) 
(0

.0
00

) 
(0

.0
01

)*
* 

(0
.0

01
)*

* 
(0

,0
01

)*
1 

= 
Se

co
nd

ar
y 

Sc
ho

ol
 M

at
e(

s)
 i
n 

G
ro

up
 

-0
.2

10
 

0.
31

4 
-0

.1
14

 
1.

94
4 

1.
79

3 
1.

38
3

(0
.4

19
) 

(0
.3

71
) 

(0
.2

64
) 

(0
.9

54
)*

* 
(0

.7
81

)*
* 

(0
.7

56
)*

O
th

er
 S

tu
de

nt
 C

ha
ra

ct
er

is
tic

s 
N

o 
N

o 
N

o 
N

o 
N

o 
N

o
R

2 
 

0.
59

 
0.

55
 

0.
67

 
0.

56
 

0.
54

 
0.

59
O

bs
er

va
tio

ns
 

3,
63

4 
3,

63
4 

3,
63

4 
3,

66
0 

3,
62

5 
3,

66
0

(I
V

.2
) 

A
vg

. A
dm

is
si

on
 S

co
re

 o
f S

ec
on

da
ry

 S
ch

oo
l M

at
e(

s)
 i

n 
G

ro
up

 (
If

 A
ny

) 
0.

00
1 

-0
.0

01
 

-0
.0

00
 

0.
00

2 
0.

00
1 

0.
00

1
(0

.0
01

) 
(0

.0
00

) 
(0

.0
00

) 
(0

.0
01

)*
 

(0
.0

01
) 

(0
.0

01
)

1
 = 

Se
co

nd
ar

y 
Sc

ho
ol

 M
at

e(
s)

 i
n 

G
ro

up
 

-0
.6

91
 

0.
61

5 
0.

06
7 

-1
.4

60
 

-0
.9

61
 

-0
.8

53
(0

.4
02

)*
 

(0
.3

71
) 

(0
.2

51
) 

(0
.7

81
)*

 
(0

.5
92

) 
(0

.5
59

)
O

th
er

 S
tu

de
nt

 C
ha

ra
ct

er
is

tic
s 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

 
Y

es
R

2 
 

0.
61

 
0.

56
 

0.
67

 
0.

68
 

0.
68

 
0.

68
O

bs
er

va
tio

ns
 

3,
63

4 
3,

63
4 

3,
63

4 
3,

66
0 

3,
62

5 
3,

66
0

*p
<

0.
l;

 *
*p

<0
.0

5;
 *

**
 p

<0
.0

I
N

om
s.

 T
hi

s 
ta

bl
e 

an
al

yz
es

 t
he

 i
m

pa
ct

 o
f t

he
 a

ve
ra

ge
 w

ei
gh

te
d 

ad
m

is
si

on
 s

co
re

 o
f s

ec
on

da
ry

 s
ch

oo
l 

m
at

es
 i

n 
a 

st
ud

en
t's

 f
irs

t 
se

m
es

te
r 

co
lle

ge
 c

la
ss

 g
ro

up
 i

n 
th

e 
C

om
m

er
ci

al
 E

ng
in

ee
rin

g
an

d 
En

gi
ne

er
in

g 
de

gr
ee

s 
at

 o
ne

 o
f t

he
 le

ad
in

g 
Ch

ile
an

 u
ni

ve
rs

iti
es

. T
he

 a
ss

ig
nm

en
t 

to
 th

es
e 

fir
st 

se
m

es
te

r 
co

lle
ge

 c
la

ss
 g

ro
up

s 
is 

ra
nd

om
, 

all
ow

in
g 

to
 tr

ea
t p

ee
r 

ch
ar

ac
ter

ist
ics

 a
s 

ex
og

en
ou

s. 
Th

e
da

ta
 s

et
 h

as
 b

ee
n 

co
ns

tru
ct

ed
 u

si
ng

 t
he

 a
dm

in
ist

ra
tiv

e 
da

ta
 r

ou
tin

el
y 

ga
th

er
ed

 b
y 

th
e 

un
iv

er
si

ty
 f

ro
m

 2
00

0 
to

 2
01

2,
 

an
d 

it 
in

cl
ud

es
 a

ll 
st

ud
en

ts
 w

ho
 e

nt
er

ed
 t

he
 C

om
m

er
ci

al
 E

ng
in

ee
rin

g 
an

d
En

gi
ne

er
in

g 
de

gr
ee

s 
at

 th
e 

un
iv

er
sit

y 
vi

a 
or

di
na

ry
 a

dm
iss

io
n 

pr
oc

es
s 

be
tw

ee
n 

20
00

 a
nd

 2
00

6.
 T

he
 i

m
pa

ct
 o

f t
he

 a
ve

ra
ge

 w
ei

gh
te

d 
ad

m
iss

io
n 

sc
or

e 
of

 s
ec

on
da

ry
 s

ch
oo

l 
m

at
es

 in
 th

e 
fir

st
 s

em
es

te
r

co
lle

ge
 c

la
ss

 g
ro

up
 i

s 
ev

al
ua

te
d 

on
 s

ix
 a

ca
de

m
ic

 p
er

fo
rm

an
ce

 m
ea

su
re

s, 
pr

es
en

te
d 

ho
riz

on
ta

lly
, 

in
 p

ar
tic

ul
ar

: 
(1)

 g
ra

du
at

io
n 

lik
el

ih
oo

d,
 (

2)
 d

ro
p 

ou
t 

lik
el

ih
oo

d,
 (

3)
 d

ism
iss

al
 l

ik
el

ih
oo

d,
 (

4)
 Id

se
m

es
te

r 
G

PA
, 

(5
) 

I't
 y

ea
r 

GP
A 

an
d 

(6
) 

fin
al

 G
PA

. T
w

o 
se

ts
 o

f s
pe

ci
fic

at
io

ns
 a

re
 p

re
se

nt
ed

 s
ta

ck
ed

 o
ve

r 
ea

ch
 o

th
er

, w
ith

 t
he

 o
ne

 a
bo

ve
 (

IV
.1

) 
in

cl
ud

in
g 

on
ly

 t
he

 v
ar

ia
bl

e 
of

 in
te

re
st

ed
 a

nd
 th

e 
on

e
be

lo
w

 (
IV

.2
) 

in
cl

ud
in

g 
ot

he
r 

st
ud

en
t 

ch
ar

ac
te

ris
tic

s 
as

 a
dd

iti
on

al
 c

on
tro

ls
, 

na
m

el
y:

 g
en

de
r 

(I 
= 

m
al

e)
, 

w
ei

gh
te

d 
ad

m
is

si
on

 s
co

re
, 

m
ot

he
r's

 e
du

ca
tio

na
l 

le
ve

l, 
fa

th
er

's 
ed

uc
at

io
na

l 
le

ve
l, 

ho
us

in
g

st
at

us
 (

1 
= 

st
ud

en
t 

liv
es

 w
ith

 b
ot

h 
pa

re
nt

s)
 a

nd
 r

eg
io

n 
(I 

= 
Sa

nt
ia

go
 M

et
ro

po
lit

an
 R

eg
io

n)
. 

B
ot

h 
sp

ec
ifi

ca
tio

ns
 i

nc
lu

de
 t

w
o 

se
ts

 o
f 

fix
ed

 e
ff

ec
ts

: 
(i)

 a
dm

is
si

on
 y

ea
r 

* 
fir

st 
se

m
es

te
r 

co
lle

ge
 c

la
ss

gr
ou

p 
* 

de
gr

ee
, 

(ii
) 

ad
m

is
si

on
 y

ea
r 

* 
se

co
nd

ar
y 

sc
ho

ol
 *

 d
eg

re
e.

 S
ta

nd
ar

d 
er

ro
rs

 a
re

 c
lu

st
er

ed
 b

y 
ad

m
is

si
on

 y
ea

r 
* 

fir
st 

se
m

es
te

r c
ol

le
ge

 c
la

ss
 g

ro
up

 *
 d

eg
re

e.

A



TA
B

LE
 I

.V

IM
PA

CT
 O

N 
AC

AD
EM

IC
 P

ER
FO

RM
A

N
CE

 O
F 

FI
RS

T 
SE

M
ES

TE
R 

CO
LL

EG
E 

CL
A

SS
 G

RO
UP

 P
EE

R 
CH

A
RA

CT
ER

IS
TI

CS

(1
) 

(2
) 

(3
) 

(4
) 

(5
) 

(6
)

Is
t S

em
es

te
r 

Is
t 

Y
ea

r
G

ra
du

at
io

n 
D

ro
p 

O
ut

 
D

is
m

is
sa

l 
G

PA
 

G
PA

 
Fi

na
l G

PA
(V

.1
) 

A
vg

. A
dm

is
si

on
 S

co
re

 o
f O

th
er

 S
tu

de
nt

s 
in

 G
ro

up
 

-0
.0

03
 

0.
00

1 
0.

00
2 

-0
.0

41
 

-0
.0

26
 

-0
.0

18
(0

.0
03

) 
(0

.0
03

) 
(0

.0
02

) 
(0

.0
10

)*
**

 
(0

.0
08

)*
**

 
(0

.0
07

)*
*

Se
co

nd
ar

y 
Sc

ho
ol

 C
on

ce
nt

ra
tio

n 
in

 G
ro

up
 (

H
er

fin
da

hl
 In

de
x)

 
-1

.2
55

 
-0

.3
16

 
1.

40
1 

-9
.7

74
 

-3
.8

90
 

-7
.9

73
(1

.1
56

) 
(1

.1
56

) 
(0

.7
96

)*
 

(3
.6

77
)*

**
 

(3
.0

03
) 

(2
.3

29
)*

**
%

 Pu
bl

ic
 S

ch
oo

l 
St

ud
en

ts
 in

 G
ro

up
 

-0
.2

97
 

0.
07

4 
0.

21
8 

-0
.5

07
 

-0
.5

70
 

-0
.3

37
(0

.1
37

)*
* 

(0
.1

46
) 

(0
.0

84
)*

* 
(0

.4
86

) 
(0

.3
70

) 
(0

.3
62

)
%

 Su
bs

id
iz

ed
 S

ch
oo

l S
tu

de
nt

s 
in

 G
ro

up
 

-0
.2

94
 

0.
08

3 
0.

16
0 

0.
94

3 
0.

66
8 

0,
01

7
(0

.2
05

) 
(0

,1
84

) 
(0

.0
89

)*
 

(0
.4

84
)*

 
(0

.3
83

)*
 

(0
,3

41
)

A
vg

. 
A

dm
is

si
on

 S
co

re
 o

f S
ec

on
da

ry
 S

ch
oo

l M
at

e(
s)

 i
n 

G
ro

up
 (I

f A
ny

) 
0.

00
0 

-0
.0

00
 

0.
00

0 
-0

.0
02

 
-0

.0
02

 
-0

.0
01

(0
.0

00
) 

(0
,0

00
) 

(0
.0

00
) 

(0
.0

01
) 

(0
.0

01
)*

* 
(0

.0
01

)
I 

= 
Se

co
nd

ar
y 

Sc
ho

ol
 M

at
e(

s)
 i

n 
G

ro
up

 
-0

.3
20

 
0.

35
5 

-0
.0

49
 

1.
23

9 
1.

28
8 

0.
90

0
(0

.3
44

) 
(0

.3
08

) 
(0

.2
25

) 
(0

.7
80

) 
(0

.6
47

)*
 

(0
.6

24
)

O
th

er
 S

tu
de

nt
 C

ha
ra

ct
er

is
tic

s 
N

o 
N

o 
N

o 
N

o 
N

o 
N

o
R

2 
 

0.
33

 
0.

31
 

0.
33

 
0.

37
 

0.
33

 
0.

33
O

bs
er

va
tio

ns
 

2,
67

7 
2,

67
7 

2,
67

7 
2,

69
0 

2,
67

1 
2,

69
0

(V
.2

) 
A

vg
. 

A
dm

is
si

on
 S

co
re

 o
f O

th
er

 S
tu

de
nt

s 
in

 G
ro

up
 

0.
00

2 
-0

.0
01

 
-0

.0
00

 
-0

.0
09

 
0.

00
0 

0.
00

3
(0

.0
03

) 
(0

.0
03

) 
(0

.0
02

) 
(0

.0
06

) 
(0

.0
06

) 
(0

.0
05

)
Se

co
nd

ar
y 

Sc
ho

ol
 C

on
ce

nt
ra

tio
n 

in
 G

ro
up

 (
H

er
fin

da
hl

 I
nd

ex
) 

-0
.3

54
 

-0
.8

43
 

1.
02

6 
-3

.9
22

 
0.

57
0 

-3
.9

72
(1

.2
32

) 
(1

.2
20

) 
(0

.7
91

) 
(2

.4
40

) 
(2

.2
11

) 
(1

.8
34

)*
*

%
 Pu

bl
ic

 S
ch

oo
l 

St
ud

en
ts

 in
 G

ro
up

 
-0

.2
74

 
0.

05
8 

0.
21

1 
-0

.4
33

 
-0

.5
01

 
-0

.2
81

(0
.1

41
)*

 
(0

.1
52

) 
(0

.0
78

)*
**

 
(0

.3
53

) 
(0

.2
68

)*
 

(0
.2

73
)

%
 Su

bs
id

iz
ed

 S
ch

oo
l 

St
ud

en
ts

 i
n 

G
ro

up
 

-0
.3

41
 

0.
11

7 
0.

17
3 

0.
63

4 
0.

39
3 

-0
.1

85
(0

.1
99

)*
 

(0
.1

84
) 

(0
.0

86
)*

* 
(0

.3
54

)*
 

(0
.2

88
) 

(0
.2

66
)

A
vg

. A
dm

is
si

on
 S

co
re

 o
f S

ec
on

da
ry

 S
ch

oo
l M

at
e(

s)
 i

n 
G

ro
up

 (I
f A

ny
) 

0.
00

1 
-0

.0
01

 
-0

.0
00

 
0.

00
2 

0.
00

1 
0,

00
1

(0
.0

00
)*

* 
(0

.0
00

)*
 

(0
.0

00
) 

(0
.0

01
)*

* 
(0

.0
01

)*
* 

(0
.0

01
)*

*
1 

= 
Se

co
nd

ar
y 

Sc
ho

ol
 M

at
e(

s)
 in

 G
ro

up
 

-0
.7

20
 

0.
59

3 
0.

11
3 

-1
.6

25
 

-1
.0

61
 

-1
.0

08
(0

.3
25

)*
* 

(0
.3

06
)*

 
(0

.2
13

) 
(0

.6
38

)*
* 

(0
.4

99
)*

* 
(0

.4
73

)*
*

O
th

er
 S

tu
de

nt
 C

ha
ra

ct
er

is
tic

s 
Y

es
 

Y
es

 
Y

es
 

Y
es

 
Y

es
 

Y
es

R
2 

 
0.

35
 

0.
32

 
0.

34
 

0.
54

 
0.

53
 

0.
47

O
bs

er
va

tio
ns

 
2,

67
7 

2,
67

7 
2,

67
7 

2,
69

0 
2,

67
1 

2,
69

0

*p
<0

.1
; 

**
p<

O
.0

5;
 

**
* 

p<
0.

01
N

oT
Es

. 
Th

is 
ta

bl
e 

an
al

yz
es

 t
he

 im
pa

ct
 o

f f
irs

t 
se

m
es

te
r 

co
lle

ge
 c

la
ss

 g
ro

up
 p

ee
r c

ha
ra

ct
er

ist
ic

s 
on

 s
tu

de
nt

s 
in

 t
he

 C
om

m
er

ci
al

 E
ng

in
ee

rin
g 

an
d 

En
gi

ne
er

in
g 

de
gr

ee
s 

at
 o

ne
 o

f t
he

 le
ad

in
g

Ch
ile

an
 u

ni
ve

rs
iti

es
. 

Th
e 

as
sig

nm
en

t 
to

 t
he

se
 f

irs
t 

se
m

es
te

r 
co

lle
ge

 c
la

ss
 g

ro
up

s 
is 

ra
nd

om
, 

al
lo

w
in

g 
to

 t
re

at
 p

ee
r 

ch
ar

ac
te

ris
tic

s 
as

 e
xo

ge
no

us
. 

Th
e 

da
ta

 s
et

 h
as

 b
ee

n 
co

ns
tru

ct
ed

 u
sin

g 
th

e
ad

m
in

ist
ra

tiv
e 

da
ta

 r
ou

tin
el

y 
ga

th
er

ed
 b

y 
th

e 
un

iv
er

sit
y 

fro
m

 2
00

0 
to

 2
01

2,
 a

nd
 it

 i
nc

lu
de

s 
all

 s
tu

de
nt

s 
w

ho
 e

nt
er

ed
 t

he
 C

om
m

er
ci

al
 E

ng
in

ee
rin

g 
an

d 
En

gi
ne

er
in

g 
de

gr
ee

s 
at

 th
e 

un
iv

er
sit

y 
vi

a
or

di
na

ry
 a

dm
is

si
on

 p
ro

ce
ss

 b
et

w
ee

n 
20

00
 a

nd
 2

00
6.

 F
ou

r 
pe

er
 c

ha
ra

ct
er

is
tic

s 
ar

e 
st

ud
ie

d:
 (

a)
 a

ve
ra

ge
 w

ei
gh

te
d 

ad
m

is
si

on
 s

co
re

 o
f o

th
er

 s
tu

de
nt

s 
in

 g
ro

up
, 

(b
) 

se
co

nd
ar

y 
sc

ho
ol

 c
on

ce
nt

ra
tio

n 
in

 th
e

cl
as

s g
ro

up
, m

ea
su

re
d 

as
 th

e 
su

m
 o

f t
he

 s
qu

ar
e 

of
 th

e 
pe

rc
en

ta
ge

 o
f s

tu
de

nt
s 

fro
m

 e
ac

h 
se

co
nd

ar
y 

sc
ho

ol
 in

 th
e 

cl
as

s 
gr

ou
p,

 (c
) p

er
ce

nt
ag

e 
of

 p
ub

lic
 s

ec
on

da
ry

 s
ch

oo
l 

stu
de

nt
s 

in
 th

e 
cl

as
s 

gr
ou

p,
 a

nd
(d

) 
pe

rc
en

ta
ge

 o
f s

ub
si

di
ze

d 
se

co
nd

ar
y 

sc
ho

ol
 s

tu
de

nt
s 

in
 th

e 
cl

as
sr

oo
m

. 
Th

e 
im

pa
ct

 o
f t

he
se

 v
ar

ia
bl

es
 i

s e
va

lu
at

ed
 o

n 
si

x 
ac

ad
em

ic
 p

er
fo

rm
an

ce
 m

ea
su

re
s,

 p
re

se
nt

ed
 h

or
iz

on
ta

lly
, 

in
 p

ar
tic

ul
ar

: 
(1)

gr
ad

ua
tio

n 
lik

el
ih

oo
d,

 (
2)

 d
ro

p 
ou

t l
ik

el
ih

oo
d,

 (
3)

 d
ism

iss
al

 li
ke

lih
oo

d,
 (

4)
 1

d
 se

m
es

te
r 

GP
A,

 (
5)

 1
 y

ea
r 

G
PA

 a
nd

 (6
) 

fin
al 

G
PA

. T
w

o 
se

ts 
of

 sp
ec

ifi
ca

tio
ns

 a
re

 p
re

se
nt

ed
 s

ta
ck

ed
 o

ve
r 

ea
ch

 o
th

er
,

w
ith

 t
he

 o
ne

 a
bo

ve
 (

V
.1

) 
in

cl
ud

in
g 

on
ly

 t
he

 v
ar

ia
bl

e 
of

 i
nt

er
es

te
d 

an
d 

th
e 

on
e 

be
lo

w
 (

V
.2

) 
in

cl
ud

in
g 

ot
he

r 
st

ud
en

t 
ch

ar
ac

te
ris

tic
s 

as
 a

dd
iti

on
al

 c
on

tro
ls

, 
na

m
el

y:
 g

en
de

r 
(1 

= 
m

al
e)

, 
w

ei
gh

te
d

ad
m

is
si

on
 s

co
re

, 
m

ot
he

r's
 e

du
ca

tio
na

l 
le

ve
l, 

fa
th

er
's 

ed
uc

at
io

na
l 

le
ve

l, 
ho

us
in

g 
st

at
us

 (
1 

= 
st

ud
en

t 
liv

es
 w

ith
 b

ot
h 

pa
re

nt
s)

 a
nd

 r
eg

io
n 

(1 
= 

Sa
nt

ia
go

 M
et

ro
po

lit
an

 R
eg

io
n)

. 
B

ot
h 

sp
ec

ifi
ca

tio
ns

in
cl

ud
e 

ad
m

is
si

on
 y

ea
r 

* 
se

co
nd

ar
y 

sc
ho

ol
 *

 d
eg

re
e 

fix
ed

 e
ff

ec
ts

. 
St

an
da

rd
 e

rr
or

s 
ar

e 
cl

us
te

re
d 

by
 a

dm
is

si
on

 y
ea

r 
* 

fir
st

 s
em

es
te

r 
co

lle
ge

 c
la

ss
 g

ro
up

 *
 d

eg
re

e.



"Education then, beyond all other devices of human origin, is the great equalizer

of the conditions of men, the balance-wheel of the social machinery."

H. Mann





CHAPTER 2

Using "Cheat Sheets" to Distinguish Ability

from Knowledge: Evidence from a Randomized

Control Trial in Chile

2.1. Introduction

This chapter presents a diagnostics experiment, intended to better understand the role played by admissions

tests in the access to higher education (for example, on one hand admissions tests may simply be correctly

measuring relevant student characteristics, arising from their education and socioeconomic environment;

however, on the other hand admissions tests may be inaccurate, and/or biased towards irrelevant student

characteristics). It is motivated by existing evidence which suggests that some higher education admission

tests may be screening out students who, despite a relative lack of specific knowledge, possess as much

intellectual ability as their peers (or even more). If this is the case, students from disadvantaged socioeconomic

backgrounds are likely to be disproportionately affected, since they generally receive a primary and secondary

education of worse quality than their better-off peers, often resulting in significant knowledge gaps. Also,

although in some cases these formative shortcomings might be too large to be feasibly addressed at the time

of enrollment in higher education, it is plausible to think that in some cases they may perhaps be relatively

easy to remedy.

In view of all this, I custom-designed a multiple-choice mathematical ability test, intended to measure an

individual's ability while minimizing the reliance on previously acquired specific knowledge (as discussed

for example in Bransford, 1999, or Pellegrino, 2001, this in itself is obviously far from a trivial task, but I

trust that the result is satisfactory). Moreover, I also put together a two page knowledge summary, or "cheat

sheet", which outlined all the concepts which I considered necessary to successfully complete the test (copies

of both the "cheat sheet" and the full mathematical ability test are included in the relevant appendices).

Obviously, this was intended to improve test performance, but it is worth noting that the "cheat sheets" did

not provide any explicit answers. This was purposely so, in order to ensure that "cheat sheets" did not just

raise the grades for all students, but rather, that they only helped those who were able to successfully apply
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the general concepts outlined in them to the resolution of the specific exam questions. Given this, and the fact

that knowledge summaries should only improve the performance of students who did not previously know the

concepts outlined in them, "cheat sheets" were expected to still allow for meaningful variation in grades, while

at the same time potentially improving screening. In particular, it was anticipated that talented students from

disadvantaged socioeconomic backgrounds who possessed good mathematical reasoning capabilities might be

able to overcome their potential knowledge gaps with the help of the "cheat sheets". However, this was far from

a trivial conclusion, as the formative shortcomings attributable to a primary and/or secondary education

of a lower quality might be too large to allow students from disadvantaged socioeconomic backgrounds to

benefit from the knowledge summaries.

This mathematical ability test was subsequently used to screen candidates applying for admission into the

Commercial Engineering degree at the Pontificia Universidad Cat6lica de Chile via the "Talento + Inclusi6n"

(Talent + Integration) special access program, which targets students from disadvantaged socioeconomic

backgrounds (see Chapter 3 for a full description of this access program). The mathematical ability test

was divided in three parts, which featured 15 analogous questions each (i.e. the first questions of each part

were different but analogous)", and candidates were randomly divided into treatment and control groups.

All students took the first part of the test without any support materials, but then the "cheat sheet" was

distributed to each of the candidates in the treatment group, who had about ten minutes to examine it

before the second part of the exam started. Students in the control group simply had a ten minute break

after completing the first part of the test, but received the same "cheat sheet" after having completed its

second part. Once they received the "cheat sheet" all students could keep it with them until the end of the

test, when they had to return it. This staged randomization design allowed to estimate the impact of the

"cheat sheet" on student test performance, by looking at the differences in the number of questions answered

correctly across the three parts of the test between students in the control and treatment groups.

After performing the above described experiment, this chapter only finds a significant difference in the

number of questions answered correctly between students in the treatment and control group in Part II of

the test. Since this was precisely the part in which candidates in the control group did not yet have access

to the "cheat sheet" (as opposed to students in the treatment group), this suggests that as expected having

access to a knowledge summaries improved test performance, ceteris paribus resulting in about one additional

question answered correctly (out of a total of fifteen). Also, this chapter also finds a significant difference in

the improvement (i.e. additional number of questions answered correctly) from Part I to Part II and from part

II to Part III between students in the treatment and control groups. In particular, students in the treatment

"For comparison purposes, the questions in each part of the test would ideally be the same. However, this would obviously

raise some concerns even if the students do not know the answers to the test. Therefore, different but analogous questions were

used. This means that the underlying concept of the question was the same, but the precise numbers or examples used differed

from one part to another.
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group on average answered correctly almost one additional question in Part II than in Part I, compared

to students in the control group who did not have access to a "cheat sheet" during the second part of the

test. Analogously, students in the control group on average answered correctly more than half an additional

question in Part III than in Part II, after receiving a knowledge summary before the third part of the exam,

which again suggests that having access to a knowledge summaries increases student performance on the

test. Moreover, students who attended a secondary school with a higher average score in the government-

administered standardized evaluation test (SIMCE) tended to answer more questions correctly, consistent

with stylized fact of positive correlation between secondary school quality and admission test scores.

All the previous makes sense, and corroborates the fact that, as anticipated, students perform better in a test

if they have access to a "cheat sheet", and/or if they attended a secondary school of better quality. However,

while observing the opposite phenomenon would have raised some concerns, this result is not particularly

interesting. Nonetheless, most importantly this chapter also finds robust evidence that "cheat sheets' were

significantly more beneficial for those students who were more likely to have had a secondary education of

lower quality. In particular, students who attended a secondary school with a lower average score in the

government-administered standardized evaluation test (SIMCE) tended to experience a significantly greater

differential improvement in the number of questions answered correctly when using a "cheat sheet". Or in

other words, there is evidence of a significant negative effect of secondary school government-administered

standardized evaluation (SIMCE) on the differential improvement in test performance after students have

access to a "cheat sheet". This is observable both in the significantly greater differential improvement from

Part I to Part II for students in the treatment group (i.e. after they received the "cheat sheet" at the end of

the first part), and in the significantly greater differential improvement from Part II to Part III for students in

the control group (i.e. after they received the "cheat sheet" at the end of the second part). Also, no differential

impact is observed for the comparisons of Part III vs. Part I, consistent with the fact that all candidates

completed both Part I and Part III in the same conditions (no differential impact should be expected in this

case, unless having access to the "cheat sheet" for a longer amount of time does matter).

Moreover, although the results are less robust than those presented above, this chapter also finds some

evidence of a positive differential impact of having access to a "cheat sheet" on candidates enrolled in the

PENTA UC program for talented secondary school students. Since students enrolled in the PENTA UC

program come from disadvantaged backgrounds, and were already screened during their secondary education

and identified as possessing "exceptional ability", this suggests that ceteris paribus the use of "cheat sheets"

may be particularly beneficial for talented students. Also, there is some evidence that while students from

public schools or the lower quintiles of the income distribution may benefit from "cheat sheets", they may

need more time to do so than the amount provided between the parts of the exam in this experiment (e.g.

because they may need more time to analyze and comprehend it). 30

30Note that while these results would again point in the same direction of the results discussed above, these relationships are
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Finally, a simulation exercise is performed for illustration purposes. It consists of an analysis of which

candidates would benefit from (or would be worse off with) the use of cheat sheets, as measured by whether

they advanced to or were relegated from the group of top 20 candidates (which is the number of vacancies

available each year for admission via the special access program featured in this study). This is performed

by comparing the rank of each candidate in Part I (which all students completed without a cheat sheet)

and Part III (which all students completed with a cheat sheet), as defined by the number of correct answers

relative to the other students who took the exam. The results of this exercise are not robust at the candidate

level, since given the reduced number of questions in each part of the test, and the left-skewed distribution of

the number of correctly answered questions, there are many ties which are broken randomly. However, they

provide an insight of how the introduction of "cheat sheet" may have affected the selection process, if the

mathematical ability test was the only criterion used to determine admission. In particular, according to the

results of this simulation exercise the use of "cheat sheets' would mainly affect students close to the cut-off,

but there are also cases of very large changes in ranking from Part I to Part III of the test. For example, one

student only answered correctly to 10 questions (66 %) in Part I, and at that point would not have ranked in

the top 100 among all candidates who took the test. However, after receiving the "cheat sheet" s/he answered

correctly all 15 questions (100 %) in Part III, and made it to the top 10.31

The rest of this chapter is organized as follows: Section 2.2 presents the motivation and background for

the chapter; Section 2.3 provides a description of the mathematical ability test custom-designed for the

analysis3 2 ; Section 2.4 provides a description of the randomized control trial design; Section 2.5 outlines the

main findings; Section 2.6 discusses the robustness of the analysis; Section 2.7 concludes.

2.2. Motivation

Chile, albeit a middle-income country and an OECD member, faces substantial gaps in the provision of higher

education. For example, while the OECD average net coverage of higher education (i.e. the ratio of students

18-24 years old enrolled in higher education) is 59%, the net coverage of higher education in Chile in is

36.3%, and the net coverage for the poorest decile of the population is 16.4% (OECD, 2011). Moreover, poor

students usually attend public or subsidized public schools, while better-off students usually attend private

conrounded by the fact that the control group also received "cheat sheets" at the end of the second part. Therefore, it is not

possible to identify whether these are in fact delayed improvements in the treatment group, or if (although unlikely) the "cheat

sheet" instead had a negative impact on the test performance of some students in the control group after they had access to it.
3 1 1t is worth noting that although s/he was in the treatment group, s/he only answered one additional question correctly in

Part I with respect to Part II, with the sharp improvement instead occurring from Part II to Part III. This again suggests that

students may benefit from having more time to review the "cheat sheet".
32The "cheat sheet" and the full mathematical ability test are included in the relevant appendices.
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schools, which generally feature higher quality. Only 10% of public secondary school graduates attend elite

universities, versus 31 % for private schools, resulting in a clear majority of private school students in high

quality undergraduate institutions. Also, lengthy degrees (lasting 13.6 semesters on average) make education

comparatively costly, and there is great variance (3:1 to 5:1) in income among graduates, even within the

same degree (Comisi6n de Financiamiento Estudiantil para la Educaci6n Superior, 2012). The Pontificia

Universidad Cat6lica de Chile, the university in which this study was carried out, and one of the top in the

country, is a good example of the above: 71.7% of students come from households in the upper quintile of the

income distribution, versus 3.4% from its lower quintile. The pattern is even more pronounced in the most

prestigious degrees: for example, ordinary admission into its Commercial Engineering degree usually requires

a score of 730 or more in the "Prueba de Selecci6n Universitaria", or PSU (the standardized admission test

administered at the national level). That score corresponds to the 98% percentile of the distribution, and

not surprisingly, the overwhelming majority of the 250 new students admitted each year attended private

secondary schools, and belong to households in the two upper quintiles of the income distribution (DEMRE,

2011, and Direcci6n de Servicios Financieros Estudiantiles, 2011

Then, it is not surprising that the access to higher education is one of the most pressing issues for Chilean

society. Therefore, there is an ongoing debate, both at the government and university levels, regarding which is

the best way to increase the access to higher education, and to ensure equality of opportunity for. Of course,

the first best solution would be to increase the quality of secondary education in public and subsidized

secondary schools, and there currently are may efforts in this direction. However, although necessary, any

such reforms will at best improve the access to higher education only in the long term. In view of this, there

are also many initiatives aimed at improving the access to higher education in the short and medium term.

For example, an important barrier to access is the cost of higher education, which makes it prohibitive for

many households. The government has been expanding public funding, but this is many times only partial (it

doesn't cover the full tuition fees), and stipends to cover living expenses are very rare (e.g. see SAnchez, 2011,

for a pre-2014 reform discussion of the challenges facing the higher education system in Chile; or Williamson

and SAnchez, 2009, who discuss the necessary basic features of a potential government-funded public higher

education system in Chile). Moreover, in order to address potential incentive problems this funding many

times takes the shape of loans. However, this may have information and risk aversion implications which

are not clear, particularly in a middle- or low- income development country setting with high uncertainty

regarding the returns to education (e.g. see Dinkelman and Martinez, 2011, who using an experimental design

evaluate the role of information about financial aid in the access to higher education in Chile; or Hoxby and

'Iarner, 2012, who also look at the issue in the United States using a randomized control trial). However,

at the forefront of the debate is the role of the PSU (the current standardized admission test), because of a

perceived bias against students from public and subsidized secondary schools, and also because most poor

students cannot afford the test preparation courses ("preuniversitarios") which are widespread among their
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better-off counterparts (for a related study on the subject in Chile see Banerjee et al, 2012). There have been

several attempts and proposals to reform the PSU (e.g. see Santelices et al, 2011), and the Chilean Ministry

of Education has recently included the school class ranking (i.e. the ranking of students with respect with

their secondary school peers) in the weighting formula to determining the final score to be considered for

admission purposes. However, this remains an open issue, and it is also worth noting that although the access

to higher education is at the forefront of the public debate in Chile at the moment, this is of course an issue

which is considered key in almost any other country (including the United States, e.g. see Dickert-Conlin

and Rubenstein, 2007). The findings of this chapter are therefore relevant for, and contribute to, the overall

academic debate on how to improve the access to higher education.

With the above in mind, this chapter proposes a diagnostics experiment, intended to better understand the

role of admissions tests in the access to higher education (for example, on one hand admissions tests may

simply be correctly measuring relevant student characteristics, arising from their education and socioecono-

mic environment; however, on the other hand admissions tests may be inaccurate, and/or biased towards

irrelevant student characteristics). It is motivated by existing evidence which suggests that some higher

education admission tests may be screening out students who, despite a relative lack of specific knowledge,

possess as much intellectual ability as their peers, or even more (it is worth noting that as mentioned for

example in Heckman, 1995, in any case latent ability alone cannot explain differences in test scores or wages

among individuals, nor is independent of an individual's context). If this is the case, students from disadvan-

taged socioeconomic backgrounds are likely to be disproportionately affected, since they generally receive a

primary and secondary education of worse quality than their better-off peers, often resulting in significant

knowledge gaps. Also, although in some cases these formative shortcomings might be too large to be feasibly

addressed at the time of enrollment in higher education, it is plausible to think that in some cases they may

perhaps be relatively easy to remedy.

All the above is fully compatible with Bloom's seminal "Taxonomy of Educational Objectives', which classifies

Knowledge as the first but lowest of educational goals, followed by Comprehension and Application (see

Bloom et al, 1956, for a discussion of the original taxonomy; and Krathwohl, 2002, for a proposed modern

revision to it). This is, secondary students who do not know the answers to the questions proposed to them

in a test may not necessarily be less talented, or less likely to succeed in higher education. On the contrary,

if with the help of a "cheat sheet" they can overcome their knowledge gaps, by quickly comprehending and

applying the concepts outlined in it, this probably means that they are actually as likely to succeed in

higher education (at least when provided with the adequate means to overcome their secondary education

shortcomings). Or in other words, "cheat sheets" may help to better distinguish knowledge from ability (as

reflected on better comprehension and application of concepts) in admission tests, leveling the playing field

for students from disadvantaged socioeconomic backgrounds.
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Also, it is worth noting that similar practices to the "cheat sheets" are common in many education contexts.

For example, some exams at the university level can be taken "with the book open" (i.e. with any support

materials that the student may deem useful), or are "take home" (i.e. the student completes the test on her

or his own, without supervision)3 3 . Also, it seems that consistent support materials are generally allowed

and/or encouraged in those contexts in which pure knowledge is considered as secondary, or even irrelevant

(e.g. mathematics or statistics).

2.3. Mathematical Ability Test

In view of all the above, I custom-designed a multiple-choice mathematical ability test, intended to measure

an individual's ability, while minimizing the reliance on previously acquired specific knowledge (as discussed

for example in Bransford, 1999, or Pellegrino, 2001, this in itself is obviously far from a trivial task, but I

trust that the result is satisfactory). The type of questions used in the test were inspired by those featured

in the previous national standardized admissions test in use in Chile until 2002, the "Prueba de Aptitud

Academica", or Academic Aptitude Test (e.g. see Tapia Rojas et al, 1996). Moreover, I also created a two

page knowledge summary, or "cheat sheet", which outlined all the concepts which I considered necessary to

successfully complete the test (copies of both the "cheat sheet" and the full mathematical ability test are

included in the relevant appendices).

Obviously, this was intended to improve test performance, but it is worth noting that the "cheat sheets" did

not provide any explicit answers. This was purposely so, in order to ensure that "cheat sheets' did not just

raise the grades for all students, but rather, that they only helped those who were able to successfully apply

the general concepts outlined in them to the resolution of the specific exam questions. Given this, and the fact

that knowledge summaries should only improve the performance of students who did not previously know the

concepts outlined in them, "cheat sheets" were expected to still allow for meaningful variation in grades, while

at the same time potentially improving screening. In particular, it was anticipated that talented students from

disadvantaged socioeconomic backgrounds who possessed good mathematical reasoning capabilities might be

able to overcome their potential knowledge gaps with the help of the "cheat sheets". However, this was far from

a trivial conclusion, as the formative shortcomings attributable to a primary and/or secondary education

of a lower quality might be too large to allow students from disadvantaged socioeconomic backgrounds to

benefit from the knowledge summaries.

The mathematical ability test was subsequently used to screen candidates applying for admission into the

Commercial Engineering degree at the Pontificia Universidad Cat6lica de Chile via the "Talento + Inclusi6n"

33While "take home" exams will not necessarily allow the of use support materials, many do so.
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(Talent + Integration) special access program, which targets students from disadvantaged socioeconomic

backgrounds (see Chapter 3 for a full description of this access program).The mathematical ability test was

divided in three parts, which featured 15 analogous questions each (i.e. the first questions of each part were

different but analogous). For comparison purposes, the questions in each part of the test would ideally be

the same. However, this would obviously raise some concerns even if the students do not know the answers

to the test. Therefore, different but analogous questions are used (this means that the underlying concept

of the question is the same, but the precise numbers or examples used differ from part to part). Candidates

were randomly divided into treatment and control groups: all students took the first part of the test without

any support materials, but then the "cheat sheet" was distributed to each of the candidates in the treatment

group, who then had about ten minutes to examine it before the second part started. Students in the control

group simply had a ten minute break after completing the first part of the test, but received the same "cheat

sheet" after having completed the second part. Once they received the "cheat sheet" all students could keep

it with them until the end of the test (when they had to return it). For fairness purposes only the number of

correct answers from the third part (which all students took with the aid of the "cheat sheet") was considered

for admission via the special access program, together with other criteria. Also, although the tests were

strictly monitored to avoid cheating or copying among students, as a further precaution two versions of the

tests were distributed, featuring the same questions in a different order.

2.4. Randomized Control Trial

The staged randomization design described above allows to estimate the impact of "cheat sheets" on test

performance, by looking at the differences in the number of questions answered correctly across the three

parts of the test between students in the control and treatment groups. In particular, it is possible to compare

the difference in the number of questions answered correctly between Part I - Part II and Part II - Part III

in the treatment and control groups." Also, it is possible to compare how all students performed in the first

part compared to the third part of the exam, and see which students would benefit from or be worse off with

the use of "cheat sheets". Finally, it is possible to analyze what is the relationship between the observable

student characteristics and the improvement in performance when having access to a "cheat sheet", or with

the likelihood of benefiting from or be worse off with its use.

A total of 175 candidates took the mathematical ability test, over the 2013 and 2014 academic year application

periods. 57 students took it at the end of 2012 and 118 took it at the end of 2013, respectively. They were

3'Note, however, that the difference in performance between Part I and Part II need not be comparable with the difference in

performance between Part II and Part III. For example, if there is non-linear "learning by doing", or simply if students become

tired towards the end of the exam
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randomly divided into treatment and control groups, which had access to a "cheat sheet" after the first or

second parts of the exam, respectively. For the 2013 application period students were assigned to treatment

and control using a stratified randomization. The strata used were: (i) the average score obtained by the

secondary school of origin in the standardized SIMCE test, administered to all secondary school students by

the Chilean government (note that this is an aggregate measure of secondary school quality, not to be confused

with the individual score obtained in admission tests); (ii) whether the student attended a secondary school

in the Santiago Metropolitan Region; (iii) whether the student attended a public or subsidized secondary

school (note that only students from public or subsidized schools are considered); (iv) whether the student

attended the PENTA UC program for talented secondary school students; (v) the quintile of the income

distribution to which the student belongs (note that fifth quintile students were not eligible to apply for

special admission); and (vi) the student's gender (1 = male). Stratification guarantees balance across strata

in the treatment and controls groups, and is particularly important in this case (given the reduced population

size, which may have caused balance problems if simple random assignment had been used). Due to logistical

limitations, for the 2014 application period simple random assignment was used to divide the students into

treatment and control groups (i.e. no strata were taken into account). In total, 79 students were assigned

to the treatment group, while 96 were assigned to control. The balance across the two groups is presented

on Table II., but as expected the joint orthogonality hypothesis cannot be rejected for any of the observed

student characteristics.3 5

Figure 1.I1 presents the frequency histograms for the number of correct answers in each of the three parts

of the mathematical ability test, by treatment and control group. As it can be observed, it seems that the

distribution may be skewed to the left and/or truncated at the maximum possible number of correct answers

(particularly after the "cheat sheets" were distributed).

2.5. Findings

2.5.1. Do the "Cheat Sheets" Impact the Performance of Students?

Table II.111 analyzes the differences in the number of correct answers in each of the three parts of the

mathematical ability test between treatment and control groups. The dependent variable in all regressions

-Note that three students who took the mathematical ability test but were found to be ineligible to participate in the special

access program due to having attended a private school and/or belonging to the top quintile of the income distribution are

excluded from the analysis. Also, it is worth noting that although all students took the test in their assigned group, there were

a few students who signed up to take the test but did not show up on the day of the exam and were excluded from the special

access program and this analysis. However, the number of no-shows was very limited and affected similarly both the treatment

and control groups.
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(columns) is the number of correct answers in each corresponding part of the test, and independent variables

are listed on the left (rows). Apart from the treatment indicator (first row), for robustness purposes several

additional controls are included in the extended specifications (1.2, 2.2 and 3.2). In particular, the linear

regression models presented in Table I.III are represented as

(.1) y= fo+61T+year+ej

(.2) yik = 3o + b1Ti + Z hxhi + year + e
h=1

where yik is the number of questions answered correctly by student i in part k = 1, 2,3 of the test, T is

an indicator variable denoting whether the student was assigned to the control or treatment group, year

is an indicator variable denoting whether the student belongs to the 2014 cohort (year fixed effect), and

.zhih = {1, ... , 6} are the additional student characteristics which are included in the extended specifications

(1.2, 2.2 and 3.2) for robustness purposes. These are the same variables used as strata in the random

assignment for the 2013 cohort, i.e.: (i) average score obtained by the secondary school of origin in the

standardized test administered to all secondary school students by the Chilean government (SIMCE); (ii)

whether the student attended a secondary school in the Santiago Metropolitan Region; (iii) whether the

student attended a public school, as opposed to a subsidized one (again, private school students were not

eligible to apply for special admission); (iv) whether the student attended the PENTA UC program for

talented secondary school students; (v) whether the student belongs to the lower three quintiles of the income

distribution (as opposed to the fourth quintile, since as mentioned fifth quintile students were not eligible

to apply for special admission); and (vi) the student's gender (1 = male). Huber-White heteroskedasticity-

consistent standard errors are reported between parentheses.

Analogously to the above, Table II.IV analyzes the differences in the improvement (i.e. additional number

of correct answers) across each of the three parts of the mathematical ability test between treatment and

control groups. The dependent variable in all regressions (columns) is the number additional correct answers

across the corresponding parts of the test, and independent variables are listed on the left (rows) 1. As before,

apart from the treatment indicator (x.0), several additional controls are included in the (x.1) specifications

for robustness purposes. The (x.2) specifications further include the interaction terms between the treatment

indicator and the additional controls. In particular, the linear regression models presented in Table II.IV are

represented as

6For example, in columns (1.0, 1.1 and 1.2 the dependent variable is the number of additional correct answers for each

students in Part II of the mathematical ability test, compared to Part I.
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(.0) yik1==!D+ 61Ti+year + e

(.1) yzkj = Bo + 6 1T + L #hxhi + year + ei
h=1

6 6
(.2) ytik = ,o1T+ L 3 hXhi + L yhTxh +year+e

h=1 h=1

where yijk is the number of additional questions answered correctly by student i in part k = 1, 2 compared

to part I = 2,3 of the test, T is an indicator variable denoting whether the student was assigned to the

control or treatment group, year is an indicator variable denoting whether the student belongs to the 2014

cohort (year fixed effect), and Xhjh = {1, ... , 6} are student characteristics which as mentioned are included

in the extended specifications (1.2, 2.2 and 3.2) for robustness purposes. Once again these are the same

variables used as strata in the random assignment of the 2013 cohort, i.e.: (i) average score obtained by

the secondary school of origin in the standardized test administered to all secondary school students by

the Chilean government (SIMCE); (ii) whether the student attended a secondary school in the Santiago

Metropolitan Region; (iii) whether the student attended a public school (as opposed to a subsidized one);

(iv) whether the student attended the PENTA UC program for talented secondary school students; (v)

whether the student belongs to the lower three quintiles of the income distribution (as opposed to the fourth

one); and (vi) the student's gender (1 = male). As before Huber-White heteroskedasticity-consistent standard

errors are reported between parentheses.

As it can be observed on Table II.III, this chapter only finds a significant difference in the number of

questions answered correctly between students in the treatment and control group in Part II of the test.

Since as described above this is precisely the part in which candidates in the control group did not yet

have access to the "cheat sheet" (as opposed to students in the treatment group), this suggests that ceteris

paribus having access to a knowledge summaries results in about one additional question answered correctly

(out of a total of fifteen). Also, as expected it seems that students who attended a secondary school with a

higher average score in the government-administered standardized evaluation test (SIMCE) tend to answer

more questions correctly. This is consistent consistent with the stylized fact of positive correlation between

secondary school quality and admission test performance. All these results are robust to the inclusion of the

additional controls.

Moreover, as it can be observed on Table II.IV, this chapter also finds a significant difference in the improve-

ment (i.e. additional number of questions answered correctly) from Part I to Part II and from part II to Part

III between students in the treatment and control groups. In particular, students in the treatment group on

average answer correctly almost one additional question in Part II than in Part I, compared to students in

the control group who did not have access to a "cheat sheet" during the second part of the test. Analogously,
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students in the control group on average answer correctly more than half an additional question in Part III

than in Part II, after receiving a knowledge summary before the third part of the exam. This again suggests

that, as anticipated, having access to a knowledge summaries indeed increased student performance on the

test. These results are also robust to the inclusion of the additional controls.

2.5.2. Are Some Students Differentially Impacted by the Use of "Cheat Sheets"?

All the above makes sense, and corroborates the fact that, as expected, students perform better in a test if

they have access to a "cheat sheet", and/or if they attended better secondary schools. However, while observing

the opposite phenomenon would have raised some concerns, this set of results is not particularly interesting).

Nonetheless, most importantly this chapter also finds significant evidence that some students were differen-

tially impacted by the "cheat sheets". In particular, ceteris paribus "cheat sheets" were significantly more

beneficial for those students who were more likely to have had a secondary education of lower quality. This

is, students who attended a secondary school with a lower average score in the government-administered

standardized evaluation test (SIMCE) experienced a significantly greater differential improvement in the

number of questions answered correctly when using a "cheat sheet". Or in other words, there is evidence of

a significant negative effect of secondary school government-administered standardized evaluation (SIMCE)

on the differential improvement in test performance after students have access to a "cheat sheet". This is

observable both in the significantly greater differential improvement from Part I to Part II for students in the

treatment group (i.e. after they received the "cheat sheet" at the end of the first part), and in the significantly

greater differential improvement from Part II to Part III for students in the control group (i.e. after they

received the "cheat sheet" at the end of the second part). Also, no differential impact is observed for the

comparisons of Part III vs. Part I. This is consistent with the fact that all candidates completed both Part

I and Part III in the same conditions, since no differential impact should be expected in this case (unless

having access to the "cheat sheet" for a longer amount of time does matter).

Also, although the results are less robust than those presented above, this chapter also finds some evidence

of a positive differential impact of having access to a "cheat sheet" on candidates enrolled in PENTA UC (an

extension program for talented secondary school students). Since students enrolled in this program come from

disadvantaged backgrounds, and were already screened during their secondary education and identified as

possessing "exceptional ability", this suggests that ceteris paribus the use of "cheat sheets" may be particularly

beneficial for talented students. Also, there is some evidence that while students from public schools or the

lower quintiles of the income distribution may benefit from "cheat sheets", they may need more time to do so

(or at least more than the amount which was provided in this experiment), for example because they need

some time to analyze and comprehend it. These results point in the same direction of the results discussed
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above, but these relationships are confounded by the fact that the control group also received "cheat sheets"

at the end of the second part. Therefore, it is not possible to identify whether these are in fact delayed

improvements in the treatment group, or if (although unlikely) the "cheat sheet" instead had a negative

impact on the performance of some students in the control group after they received it. Finally, a few other

significant relationships can be observed on Table 1.IV, but no other robust causal relationships have- been

detected.

Table II.V further analyzes the relationship between the improvement (i.e. additional number of correct

answers) across each of the parts of the mathematical ability test and the student characteristics, by looking

separately at the treatment and control groups. Each column corresponds to one regression specification, and

independent variables are listed on the left (rows). Two sets of specifications are presented stacked over each

other: in the first set of regressions (,1) the dependent variable is the improvement between Part I and Part

II of the test for students in the treatment group, who received the cheat sheet before taking the second part

of the exam; in the second set of regressions (,2) the dependent variable is the improvement between Part

II and Part III of the test for students in the control group, who received the cheat sheet before taking the

third part of the exam. All six independent variables are first considered jointly (0. ), and then separately

(1. -6. ). In particular, the linear regression models presented in Table II.V are represented as

6

(0.1) y,,= 130 + L ,xh + year + e, if T = I
h=1

(1.1-6.1) yj= 60+,3h hi+year+eiif Ti=1

6
(0.2) yj = fo + L 3hxh + year + es if T = 0

h=1

(1.2-6.2) yj = .0 + 3hxh + year - ei if Ti = 0

where y, is the number of additional questions answered correctly by student i in Part II compared to Part

I (0,1) - (6,1) or in Part III compared to Part II (0,2) - (6,2), year is an indicator variable denoting whether

the student belongs to the 2014 cohort (year fixed effect), and Xhih = {1, ... , 6} are once again student

characteristics. As before these are the same variables used as strata in the 2013 random assignment, i.e.: (i)

average score obtained by the secondary school of origin in the standardized test administered to all secondary

school students by the Chilean government (SIMCE); (ii) whether the student attended a secondary school

in the Santiago Metropolitan Region; (iii) whether the student attended a public school (as opposed to a

subsidized one); (iv) whether the student attended the PENTA UC program for talented secondary school

students; (v) whether the student belongs to the lower three quintiles of the income distribution (as opposed

to the fourth one); and (vi) the student's gender (1 = male). As usual Huber-White heteroskedasticity-
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consistent standard errors are reported between parentheses.

As it can be observed on Table II.V, this approach again finds evidence that the performance of students

who attended a secondary school with a lower average score in the government-administered standardized

evaluation test (SIMCE) improved significantly more than that of their peers when being able to use a "cheat

sheet". This supports the above presented results, and again suggests that ceteris paribus the use of "cheat

sheets" was particularly beneficial for students with a secondary education of worse quality. Apart from the

above, a few other significant relationships can again be observed on Table II.V, but as in the case of Table

II.IV no other robust causal relationships have been detected.

2.5.3. Which Students Benefit From (or Are Worse Off With) the "Cheat Sheets"?

For illustration purposes, let's ignore the rest of the criteria used in the special admission program, and

assume that the mathematical ability test would have determined admission to the university on its own. If

only 20 slots were available, who would benefit from (or be worse off with) the use of "cheat sheets"?. Or in

other words, who would make it to the top 20 in Part I, but be excluded from it on Part III? 3

Table II.VI presents a roster of all the students who benefit from, or are worse off with, the use of cheat sheets.

This is measured by whether they advanced to, or were relegated from, the group of top 20 candidates who

would be admitted via the special access program. This is observed by comparing the rank of each candidate

in Part I (which all students completed without a cheat sheet) and Part III (which all students completed

with a cheat sheet), as defined by the number of correct answers relative to the other students who took the

exam. Ties among students with the same number of correct students are resolved randomiy, so the results

of this exercise are not robust at the candidate level (given the reduced number of questions in each part of

the test, and the left-skewed distribution of the number of correctly answered questions, there are many ties

which are broken randomly). However, they provide an overview of how the introduction of "cheat sheets"

would have affected the admission process. Each row corresponds to one student, for which the rank and

number of correct answers in each of the three parts of the mathematical ability test are listed. Finally, the

last column indicates whether the student was in the treatment or control group.

As it can be observed on Table II.VI, according to the results of the exercise the use of "cheat sheets" seems

to mainly affect students close to the cut-off, but there are also cases of very big changes in ranking. For

example, one student only answered correctly to 10 questions (66%) in Part I, so that at that point would

not have ranked in the top 100 among all candidates who took the test. However, with the "cheat sheet" in
37Note that in reality 20 special access vacancies were available for each of the 2013 and 2014 admission years, so that 40

vacancies would be available for the two cohorts.
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Part III s/he answered correctly to all 15 questions (100 %), and would have subsequently made it to the

top 1038.

Table II.VII then analyzes the relationship between student characteristics and the likelihood of benefiting

from (or being worse off with) the use of cheat sheets. This is measured as the likelihood of advancing to (or

being relegated from) the group of top 20 candidates who would be admitted via the special access program.

As in the case above, this is obtained by comparing the rank of each candidate in Part I (which all students

completed without a cheat sheet) and Part III (which all students completed with a cheat sheet), as defined

by the number of correct answers relative to the other students who took the exam. Ties among students

with the same number of correct students are again resolved randomly, and as before this may affect which

particular students make it or not to the top 20, but the results are in any case quantitatively comparable.

Each column of the table corresponds to one regression specification, and independent variables are listed on

the left (rows). Two sets of specifications are presented stacked over each other: in the first set of regressions

(,1) the dependent variable is the binomial indicator of whether the student benefited from the use of a cheat

sheet (i.e. whether s/he made it to the top 20 in Part III but not Part I); in the second set of regressions

(,2) the dependent variable is the binomial indicator of whether the student was worse off with the use of a

cheat sheet (i.e. whether s/he made it to the top 20 in Part I but not Part III). All six independent variables

are first considered jointly (0.x), and then separately (1.x-6x). In particular, the linear regression models

presented in Table II.VI are represented as

6
(0.1) yli = 40 + E 3 hXhi + year + ei

h=1

(1.1-6.1) yj= #0 + hXi + year + ei

6
(0.2) yN = #0 + E /ahThi + year + et

h=1

(1.2-6.2) yj = 0 + f3hXhi + year + ei

where y1i is an indicator variable equal to one if the student benefited from the use of a cheat sheet (i.e.

whether s/he made it to the top 20 in Part III but not Part I), y2i is an indicator variable equal to one

if the student was worse off with the use of a cheat sheet (i.e. whether s/he made it to the top 20 in Part

I but not Part III), and year is an indicator variable denoting whether the student belongs to the 2014

cohort (year fixed effect). As before, xhih = {1,..., 6} are observable student characteristics. As usual these

are the same variables used as strata in the random assignment for the 2013 cohort, i.e.: (i) average score

38Note that although s/he was in the treatment from Part I to Part II, s/he only answered one additional question correctly,

with the sharp improvement occurring from Part II to Part III. This again suggests that students may benefit from having more

time to review the "cheat sheet".
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obtained by the secondary school of origin in the standardized test administered to all secondary school

students by the Chilean government (SIMCE); (ii) whether the student attended a secondary school in the

Santiago Metropolitan Region; (iii) whether the student attended a public school (as opposed to a subsidized

one); (iv) whether the student attended the PENTA UC program for talented secondary school students;

(v) whether the student belongs to the lower three quintiles of the income distribution (as opposed to the

fourth one); and (vi) the student's gender (1 = male). As usual Huber-White heteroskedasticity-consistent

standard errors are reported between parentheses.

Unfortunately, the estimated coefficients from this specification, presented on Table II.VII, are very sensitive

to the above described random tie breaking among students who answered correctly to the same number of

questions. This can have a great impact on the characteristics of the candidates who would be "worse-off"

and "better-off" with the introduction of "cheat sheets", and therefore these results are presented in this

chapter for illustration purposes but not further discussed.

2.6. Robustness

Given the relatively reduced number of students involved in the study, the main robustness concern is

precision, i.e. limited statistical power. Although this would not affect the validity of the main results

presented, which seem to be very robust, this would reduce the likelihood of observing smaller effect sizes

(and therefore the lack of an observed significant effect in this study must be interpreted as lack of evidence,

not as proof of non-existence). On a related note, given the limited size of the sample both the Central Limit

Theorem and the Law of Large Numbers (on which the standard linear regression models rely) might not

hold, potentially threatening the validity of the econometric models used. However, given that the pooled

sample for academic years 2013 and 2014 features in excess of 150 observations, this is considered unlikely

(and no evidence of it is found).

Also, as already mentioned some students who signed up for the test and were included in the stratified

random assignment did not show up. However, the number of individuals who signed up but did not show

up was very reduced, and no differential pattern is observable, either among the no-shows, or across the

treatment and control groups. Therefore, this is not considered a threat to internal validity.

Moreover, although the random assignment (stratified in 2013, simple in 2014) seems to have been quite

successful, and the balance across treatment and control groups seems to be quite robust, the randomized

control trial design only guarantees the exogeneity of the treatment (i.e. the use of "cheat sheets" in Part I of

the test). All the other student characteristics discussed in this chapter are therefore potentially endogenous,
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and their relationship with the independent variables in the specifications above should be interpreted with

care. That said, given that as mentioned before the pooled sample for academic years 2013 and 2014 features

in excess of 150 observations, as that as it can be observed on Table II.I the joint orthogonality hypothesis

cannot be rejected for any of the observed student characteristics, this is again not considered a serious

threat to internal validity.

Furthermore, note that the most robust comparison of treatment and control is that of the difference in

the number of correctly answered questions between Part I and Part II of the exam (i.e. columns (1.x) in

Table II.IV). This is because, as already mentioned, the comparison of Part III and Part II is confounded

by the fact that the control group also received "cheat sheets" at the end of the second part, so that it is

not possible to identify whether the observed impacts are delayed improvements in the treatment group (or

if for example the "cheat sheet" instead had a negative impact on the performance of some students in the

control group after they received it). Also, note that according to Table II.IV there is some evidence that

some students in the treatment group improved significantly more from Part I to Part III, compared to their

counterparts in the control group. This may indicate that receiving the "cheat sheet" earlier might have had

a positive impact on performance (e.g. because students have more time to examine it). This suggests that

"cheat sheets' may be more effective to address knowledge gaps if more time is provided for the students to

familiarize themselves with it before taking the test.

Regarding external validity, it is worth noting that all the observations in this analysis correspond to students

from disadvantaged backgrounds who believed both that they may not be able to obtain admission in a

prestigious undergraduate program in Chile, and that they were nonetheless talented enough to prevail

among their peers and obtain admission through an special access program. This means that apart from

maybe being more talented, these students may also be more motivated, confident, or risk-averse than their

peers. Therefore, the impact of using "cheat sheets" for the general student population may differ from the

one observed in this study.

Also, although as noted there were many observable differences among candidates (which were large enough

to allow for the detection of some significant effects) the students in this study were relatively similar to

each other (e.g. there were no students from elite private schools). This may also pose a threat to external

validity, as the impact of "cheat sheets' may be larger when including students with really good secondary

education in the analysis. Or, conversely, those students may benefit even more from having a knowledge

summary, thus reducing the differential impact with respect to students from disadvantaged backgrounds.

Moreover, the students who took the mathematical ability test were not aware that "cheat sheets' would be

provided. It is conceivable to think that if they had known about this fact, they may have prepared for the

exam in a different manner. This may also affect the external validity of the results presented in this chapter.

67



Finally, note also that the distribution of the number of correct answers seems to be skewed to the left and/or

truncated on the right. This might point towards the format of the mathematical ability test custom-designed

for this study to be too easy, either because the number of questions was too low, and/or because the time

allowance was too long.

2.7. Conclusion

This chapter presents a diagnostics experiment, intended to better understand the role played by admissions

tests in the access to higher education. In particular, I custom-designed a multiple-choice mathematical

ability test, intended to measure an individual's ability while minimizing the reliance on previously acquired

specific knowledge. Moreover, I also put together a two page knowledge summary, or "cheat sheet", which

outlined all the concepts which I considered necessary to successfully complete the test, without providing

explicit answers to exam questions. This mathematical ability test was subsequently used to screen candidates

applying for admission into one of the leading Chilean universities via a special access program. It was divided

in three parts, which featured 15 analogous questions each (i.e. the first questions of each part were different

but analogous), and candidates were randomly divided into treatment and control groups. All students took

the first part of the test without any support materials, but students in the treatment group had access to a

"cheat sheet" before the second part of the exam, while students in the control group did not have access to

a "cheat sheet" until before its third part. This staged randomization design allowed to estimate the impact

of the "cheat sheet" on student test performance, by looking at the differences in the number of questions

answered correctly across the three parts of the test between students in the control and treatment groups.

This chapter only finds a significant difference in the number of questions answered correctly between students

in the treatment and control group in Part II of the test. Since this is precisely the part in which candidates in

the control group did not yet have access to the "cheat sheet" (as opposed to students in the treatment group),

this suggests that ceteris paribus having access to a knowledge summaries results in improved academic

performance. Also, this chapter also finds a significant difference in the improvement (i.e. additional number

of questions answered correctly) from Part I to Part II and from part II to Part III between students in the

treatment and control groups. In particular, students in the treatment group perform significantly better

in Part II than in Part I, compared to students in the control group (who did not have access to a "cheat

sheet" during the second part of the test). Analogously, students in the control group perform significantly

better in Part III than in Part II (i.e. after receiving a knowledge summary before the third part of the

exam). This again suggests that having access to a knowledge summaries improves student performance on

the test. Moreover, it seems that students who attended a secondary school with a higher average score in

the government-administered standardized evaluation test (SIMCE) tend to answer more questions correctly,
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corroboration the stylized fact of positive correlation between secondary school quality and admission test

performance.

While all the above makes sense, and corroborates the fact that as expected students perform better in a

test if they have access to a "cheat sheet", it is not a particularly interesting set of results. However, most

importantly this chapter also finds significant evidence that "cheat sheets" are significantly more beneficial

for those students who were more likely to have had a secondary education of lower quality. In particular,

students who attended a secondary school with a lower average score in the government-administered stan-

dardized evaluation test (SIMCE) tend to experience a significantly greater differential improvement in the

number of questions answered correctly when using a "cheat sheet". Or in other words, there is evidence of

a significant negative effect of secondary school government-administered standardized evaluation (SIMCE)

on the differential improvement in test performance after students have access to a "cheat sheet". This is

observable both in the significantly greater differential improvement from Part I to Part II for students in the

treatment group (i.e. after they received the "cheat sheet" at the end of the first part), and in the significantly

greater differential improvement from Part II to Part III for students in the control group (i.e. after they

received the "cheat sheet" at the end of the second part). Also, no differential impact is observed for the

comparisons of Part III vs. Part I, consistent with the fact that all candidates completed both Part I and

Part III in the same conditions (no differential impact should be expected in this case, unless having access

to the "cheat sheet" for a longer amount of time does matter).

Moreover, although the results are less robust than those presented above, this chapter also finds some

evidence of a positive differential impact of having access to a "cheat sheet" on candidates enrolled in the

PENTA UC program for talented secondary school students. Since students enrolled in the PENTA UC

program come from disadvantaged backgrounds, and were already screened during their secondary education

and identified as possessing "exceptional ability", this suggests that ceteris paribus the use of "cheat sheets"

may be particularly beneficial for talented students. Also, there is some evidence that while students from

public schools or the lower quintiles of the income distribution may benefit from "cheat sheets", they may

need more time to do so than the amount provided between the parts of the exam in this experiment (e.g.

because they may need more time to analyze and comprehend it).

Finally, a simulation exercise is performed for illustration purposes. It consists of an analysis of which

candidates would benefit from (or would be worse off with) the use of cheat sheets, as measured by whether

they advanced to or were relegated from the group of top 20 candidates (which is the number of vacancies

available each year for admission via the special access program featured in this study). This is performed

by comparing the rank of each candidate in Part I (which all students completed without a cheat sheet)

and Part III (which all students completed with a cheat sheet), as defined by the number of correct answers

relative to the other students who took the exam. The results of this exercise are not robust at the candidate
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level, since given the reduced number of questions in each part of the test, and the left-skewed distribution

of the number of correctly answered questions, there are many ties which are broken randomly. However,

they provide an insight of how the introduction of "cheat sheet" may have affected the selection process, if

the mathematical ability test was the only criterion used to determine admission. In particular, according

to the results of this simulation exercise the use of "cheat sheets" would mainly affect students close to the

cut-off, but there are also cases of very large changes in ranking from Part I to Part III of the test.

All the above has important implications for educational policies in Chile and elsewhere, suggesting that

a transition to ability-focused admission tests would facilitate the access to higher education for talented

students from disadvantaged backgrounds. In the long term this would likely entail a redesign of current

admission tests, but interim remedies such as knowledge summaries or "open book" exams may help to

alleviate access to higher education problems in the short and medium term. Also, it is worth noting that

this measures would be a complement, but not a substitute to deeper educational reform. In particular, it

seems that the first best solution would still involve to improve the quality of secondary education for all, in

order to avoid the current formative shortcomings suffered by students from disadvantaged socioeconomic

backgrounds.
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Appendix 2.A: "Cheat Sheet" (Spanish Original)

CONSEJOS GENERALES

" Lee cuidadosamente el enunciado de cada pregunta, prestando especial atenci6n a los parentesis y
operadores matemhticos. jEs muy importante no malinterpretar el enunciado de la pregunta o las posibles
respuestas! Siempre resuelve la operaci6n dentro de los parentesis primero.

" Por simplicidad en esta prueba la divisi6n se representa mediante el sfmbolo "/", mientras que el operador
multiplicativo se omite y se usan parentesis para separar los multiplos. Es decir, 3 / 3 =1, y (3)(3) = 9.

CONJUNTOS

Uni6n de Conjuntos Interseccidn de Conjuntos Diferencia de Conjuntos

A B 
B A B

AuB An B A-B

PORCENTAMES

X% = X/100 - Por ejemplo, 20% = 20 /100 = 0,2

"X% de Y" = (X/100)(Y) - Por ejemplo, "20% de 50" = (20 /100) (50) =10

"su be un X%" significa (100 + X)% - Por ejemplo, si 50 aumenta un 20%, tenemos (100 + 20)% deSO = 60

"baja un X%" significa (100 - X-)% Por ejemplo, si 50 baja un 20%, tenemos (100 - 20)% de 50 = 40

"A es X% mis grande que B" significa - Por ejemplo, "375 es un 25% mds grande que 300" ya que
que [(A-B) / BI (100) = X% [(3 75-300) / 300] (100) = 0.25 = 25%, o lo que es lo misma,

"B es X% mhs pequefio que A" significa
que [(A-B) / A] (100) = X%

RAZONES

"razan de X a Y" es X:Y=X/Y

[(X)(Y)]/[(X)(Z)]=Y/Z

[X/Y]/[Z/W= [(X)(W)J/[(Y)(Z)]

"X/Y = Z/W" implica que X=(Z)(Y) /W

"X/Y = Z/W" puede ser lefdo como
"X es a Y como Z es a W"

"X en Y horas" implica "(1/Y)X por hora",
o "[(1/Y)XI / hora"

375 = (1,25)(300) = (1 + 0,25) (300), es decir, 375 es un 125% de 300

- Por ejemplo, "150 es un 25% mas pequefio que 200", ya que
[(200-150) /200] (100) = 0.25 = 25%, o 16 que es lo mismo,
150 = (0,75) (200) = (1 - 0,25)(200), es decir, 150 es un 75% de 200

- Por ejemplo, razdn de 8 a 4 es 8:4=8/4=2/1=2:1

+ Por ejemplo, 8/6=1(2)(4)] /[(2)(3)]=4/3

+ Por ejemplo, [10/5J/[6/3= [(10)(3)J/(5)(6)]=30/30=1

-- Por ejemplo, si X/2=4/6, esto implica que X=(4)(2) /6=8/6=4/3

- Por ejemplo, X/2=4/6 puede ser leido como "X es a 2 como 4 es a 6"

+ Por ejemplo, "10 en 5 horas" implica "2 por hora", o "2/hora"
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EXPONENTES

Xa(-a = 1/XaX

ALGEBRA

A=a -*XA =Xa aX+b=cX+d*-)aX-cX=(a-c)X=d-b aX=b<-4X=b/a

aX+b>cX+dk->aX-cX=(a-c)X>d-b -+Porejemplo,2X+1>X+2E- -2X-X=(2-1)X=X>2-1=1

Si a > 0, entonces aX > b < X > b/a, - Por ejemplo, 2X > 4 <-* X > 4/2=2, pero -2X > 4 <4 X < 4/-2)=(-2)

GEOMETRIA

Eje de Coordenadas (x,y)

x
--------- + :(x.y)

900
(0.0)

Teorema de Pitagoras

a h

900

Angulos
NOTA: Las lineas a y b son paralelas

y/x*
v

X + y* = 180"

Area de un circulo y volumen de un cilindro

h2 = a2 +b 2 r = radio

d = di~metro

h = alturaIrI
Area de una secci6n de un circulo (sombreada)

drea secci6n determinada por el angulo xo = (x/360) (nr2)

Medida de angulos interiores de un poligono

La suma de los 6ngulos interiores
de un poligono de n lados es (n-2)(180*)

-) Por ejemplo, los dngulos interiores de un tri6ngulo
suman 1800, los de un cuadrado suman 3600, etc.

d = 2r

area circulo = nr2

volumen cilindro = h nr2
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(Xa)(Xb) =X(a-b

(Xa)(y) =[(x)(y)la

(X)= X(aXb

a

b

h



Appendix 2.B: Mathematical Ability Test Part I (Spanish Original)

1. En la figura de la derecha A, B, C y D son circulos de igual tamato.
El area sombreada representa:

A-
B.
C.
D.
E.

(A u D) - (B A C)
(AuB)-(Cn D)
(A A B) - (C u D)
(B u C) -(An D)
(AAB)-(Cn D)

2. En la figura de la derecha A, B, C y D son circulos de igual tamaho.
El area sombreada representa:

A.
B.
C.
D.
E.

(B - D) U [(A
(D - B) U [(A
(C - D) U [(A
(C - B) U [(A
(A - D) U [(A

A C ) n (B U D)I
A B) n (C A D)]
A B ) u (C A D)]
n B) u (C n D)]
A B ) A (C A D)]

A C

D

A C

0

3. El precio inicial de un auto era de seis millones de pesos. El precio del auto subi6 un 20% con respecto a su
precio inicial, pero despues baj6 un 20% con respecto a su precio mAximo. iCual es la diferencia entre el
precio inicial y el precio actual del auto?

A.
B.
C.
D.
E.

$ 120.000
$ 150.000
$0
$ 300.000
$ 240.000

4. Se considera que el precio de una mercancia es "estable" si [a diferencia entre su precio minimo y su precio
mhximo no es mayor que un 10% de su precio medio. Segin la informaci6n de la tabla, jqud mercancias
tienen precios "estables"?

A. ByC
B. ByD
C. AyB
D. AyC
E. Ninguna

Mercancia Pr. Minimo Pr. Medio Pr. Maximo
A $114 $120 $125
B $47 $50 $51
C $9 $10 $11
D $77 $70 $85

5. Si la raz6n de mujeres a hombres en un comit6 de 30 miembros es de 3:2, y el 50% por ciento de las mujeres
son chilenas y el 25% de los hombres son extranjeros, Lcuintos miembros del comitd son chilenos?

A. 16
B. 22
C. 24
D. 18
E. 20
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6. Diez obreros realizan una obra en siete dias. iEn cuhntos dias se hubiese realizado una obra un 30% mas
grande si se hubiesen ocupado cinco obreros?

A.
B.
C.
D.
E.

12,6 dias
14,8 dias
20,6 dias
16,4 dias
18,2 dias

7. Una Have de agua Hlena la piscina A en seis horas, y otra Have de agua lena la piscina B, que es un 50% mhs
grande que la piscina A, en la mitad de tiempo. iCuinto tardarfan en lienar la piscina A las dos Haves de agua
al mismo tiempo?

A. 1,5 horas
B. 3 horas
C. 2 horas
D. I hora
E. 2,5 horas

8. jCuM es el valor de [(XAM(X])cuando X=4, A=3, B=2?

A. 9
B. 16
C. 36
D. 25
E. 4

9. [(X 10) (Y'1')I I(Ys)(Xs)] es igual a:

A. X / Y4

B. X5 y4
c X5 Y6
D. X 1Y6
E. X10Y4

10. Si 4X-5X + 8 > 3X + 20, entonces:

A.
B.
C.
D.
E.

X< 5

X<2
X <1
X<-3
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11. En la figura de la derecha las lineas a y b son paralelas.
iCuSntos grados mide el ingulo x* ?

A. x* = 130 *
B. x* = 1200
C. x* = 140*
D. x*=135*
E. x = 125*

12. aEn la figura de la derecha, cuantos grados mide el Sngulo x* ?

A. x* = 85 *
B. x"= 70"
C. x=80'
D. x"=750
E. x*=65'

13. En el eje de coordenadas (x,y) a la derecha,
Lcual es la longitud de la linea h entre los puntos (0,0) y (4,3)?

A. h=5
B. h=6
C. h=4
D. h=3
E. h=7

a

b

60*

600

50/ X*

V (4,3)

h

(0,0)1 x

14. El circulo de la derecha tiene un radio r = 2.
ZCual es el drea de la zona sombreada?

A. 4n
B. 16n
C. 9n
D. 3n
E. 2n

15. El cilindro de la derecha tiene una base circular de diametro d = 2,
y una altura h = 4. LCuAI es su volumen?

A. 4n
B. 16n
C. 9n
D. 3n
E. 2n

r=2

d = 2

h =4
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Appendix 2.C: Mathematical Ability Test Part II (Spanish Original)

16. En la figura de la derecha A, B, C y D son circulos de igual tamaho.
El area sombreada representa:

(Au C)-D
(B A D) - A
(Cu D)-B
(B nC)-A
(A n B) - D

A C

D

17. En la figura de la derecha A, B, C y D son circulos de igual tamaho.
El area sombreada representa:

[D-(B A C)]
[B - (A u C)]
[C - (B u D)]
[B-(Cn D)]
[C - (A u B)]

u [(A u D) - C1
n [(B u C) - D]
u [(B n D) -A]
A [(A n B) - C]
u [(B u D) - A]

C

0

18. El precio inicial de un auto era de ocho millones de pesos. El precio del auto subi6 un 10% con respecto a su
precio inicial, pero despues baj6 un 20% con respecto a su precio mAximo. iCual es la diferencia entre el
precio inicial y el precio actual del auto?

$ 720.000
$ 960.000
$ 540.000
$ 380.000
S 800.000

19. Se considera que el precio de una mercancia es "estable" si la diferencia entre su precio minimo y su precio
mAximo no es mayor que un 30% de su precio medio. Seg~in la informaci6n de la tabla, que mercancias
tienen precios "estables"?

AyB
ByC
AyC
Cy D
Ninguna

Mercancia Pr. Minimo Pr. Medio Pr. Maximo
A $69 $ 80 $94
B $44 $40 $57
C $9 $10 $ 11
D $95 $110 $126

20. Si la raz6n de mujeres a hombres en un comit6 de 70 miembros es de 4:3, y el 20% por ciento de las mujeres
son extranjeras y el 60% de los hombres son chilenos, tcuntos miembros del comitd son extranjeros?

A. 18
B. 16
C. 14
D. 22
E. 20
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A.-
B.
C.
D.
E.

A.
B.
C.
D.
E.

A.
B.
C.
D.
E.

A.
B.
C.
D.
E.

A



21. Cinco obreros realizan una obra en diez dias- En cuintos dias se hubiese realizado una obra un 20% mis
pequefia si se hubiesen ocupado veinte obreros?

A. 2 dias
B. 8 dias
C. 5 dias
D. 6 dias
E. 4 dias

22. Una Have de agua lena la piscina A en ocho horas, V otra Have de agua lena la piscina B, que es un 25% mis
pequefia que la piscina A, en un 50% mis de tiempo. jCuAnto tardarlan en Henar la piscina B las dos Haves de
agua al mismo tiempo?

A. 2 horas
B. 3 horas
C. 2,5 horas
D. 4 horas
E. 3,5 horas

23. tCuhI es ei valor de [(X1 )/ (X)]cuando X=3, A=2, B=(-4)?

A. 121
B. 144
C. 100
D. 81
E. 64

24. [(Y'41) / (X)] [(X3) / (Y2)] es igual a:

A. X 5/y
B. X /y?
C. XY/
D. Y8/X5

E. X / Y"

25. Si 6X-4X + 5 < X +10, entonces:

A. X>4
B. X <3
C. X<4
D. X>5
E. X<5
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26. En la figura de la derecha las lineas a y b son paralelas.
jCuSntos grados mide el 6ngulo x* ?

A. x' = 60*
B. x = 80*
C. x = 70*
D. x* =50*
E. x* = 40 *

27. LEn la figura de la derecha, cuAntos grados mide el ingulo x* ?

A. x* = 125 0
B. x* = 130 *
C. x* = 115 *
D. x=110'
E. x* = 120 0

110

b

1200,
70*

100*
x0

28. En el eje de coordenadas (x,y) a la derecha, si la linea entre los puntos (0,0) y (15,a) tiene una longitud h= 17,
LcuAl es el valor de a?

V ------------- (15,a)

h

(0,0) x

29. El cfrculo de la derecha tiene un radio r = 6.
LCuaI es el area de la zona sombreada?

A. 18n
B. 16n
C. 20t
D. 12ir
E. 14n

30. El cilindro de la derecha tiene una base circular de diametro d = 4,
y una altura h = 7. iCuAl es su volumen?

A. 2471
B. 28K
C. 32n
D. 36n
E. 20i

180*

r=6

d =4

h= 7
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A. a=9
B. a=10
C. a=8
D. a=11
E. a=7



Appendix 2.D: Mathematical Ability Test Part III (Spanish Original)

31. En la figura de la derecha A, B, C y D son circulos de igual tamafo.
El Area sombreada representa:

A. [A r C] -[ D u B]
B. [BuD]-[AnC]
C. [CuD]-[AnB]
D. [BuC]-[AuD]
E. [AuB]I-[CAD]

32. En la figura de la derecha A, B, C y D son circulos de igual tamaho.
El area sombreada representa:

A. [(A u C) - (B u D)] u [A - (B u D)
B. [(B nC)-(AAD)]u [C-(BuC)]
C. [(Au B)-(CuD)]u [A-(CA D)]
D. [(C n D) -(A u B)] u [B - (A u D)]
E. [(A n D) - (C A D)] u [A - (C A D)J

CA

ID

A C

D

33. El precio inicial de un auto era de diez millones de pesos. El precio del auto baj6 un 25% con respecto a su
precio inicial, pero despues subi6 un 35% con respecto a su precio minimo. ICual es la diferencia entre el
precio inicial y el precio actual del auto?

A.
B.
C.
D.
E.

$

$

$

$

$

125.000
115.000
135.000
155.000
145.000

34. Se considera que el precio de una mercancia es "estable" si la diferencia entre su precio minimo y su precio
maximo no es mayor que un 25% de su precio medio. Seg6n la informaci6n de la tabla, Lque mercancias
tienen precios "estables"?

A. ByC
B. CyD
C. AyD
D. ByD
E. Ninguna

Mercancia Pr. Minimo Pr. Medio Pr. MAximo
A $18 $20 $22
B $52 $60 $68
C $61 $ 70 $79
D $113 $130 $145

35. Si la razon de mujeres a hombres en un comite de 45 miembros es de 4:5, y el 20% por ciento de las mujeres
son chilenas y el 60% de los hombres son extranjeros, cuantos miembros del comite son chilenos?

A. 12
B. 14
C. 10
D. 16
E. 18
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36. Seis obreros realizan una obra en veinte dias. .En cuAntos dias se hubiese realizado una obra un 40% m~s
pequefia si se hubiesen ocupado ocho obreros?

A.
B.
C.
D.
E.

10 dias
8,5 dias
10,5 dias
9,5 dias
9 dias

37. Una lave de agua lena la piscina A en 12 horas, y otra Have de agua lena la piscina B, que es un 75% mrs
pequefia que la pisana A, en la mitad de tiempo. LCuhnto tardarian en Ilenar la piscina A las dos Haves de
agua al mismo tiempo?

A. 8 horas
B. 2 horas
C. 4 horas
D. 10 horas
E. 6 horas

38. jCuhh es el valor de {X)(X)]cuando X=2, A=1, B=(-3)?

A.
B.
C.

16
32
64

0. 4
E. 2

39. [(Y4)(X) / [(Ys) / (Xe)] es igual a:

A. Y9 /X 7

B. X /Y
C. x7 '/ Y
D. Y/X
E. XI/Y

40. Si 5X -7X - 6 >16 - 4X , entonces:

A.
B.
C.
D.
E.

X< 21
X>7
X<3
X>11
X<9
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41. En la figura de la derecha las lUneas a y b son paralelas.
LCuantos grados mide el Angulo x* ?

xo

A. x* = 115 *
B. x" = 1000
C. x" = 110*
D. x* =120" b
E. x* = 105" 750

42. LEn la figura de la derecha, cuantos grados mide el ingulo x" ?

A. x" = 1500
B. x*= 145 0x 950
C. x* = 160*
D- x = 140"
E. x* = 155* 250 1150

43. En el eje de coordenadas (x,y) a la derecha, si [a linea entre los puntos (0,0) y (b,5) tiene una longitud h= 13,
icual es el valor de b?

A. b=12 y (b,5)
B. b=7 (b,5-

C. b=10 h
D. b=8
E. b=9 L

(0,0) x

44. El circulo de la derecha tiene un diametro d =8.
iCuil es el Area de la zona sombreada?

A. 16n
B. 8n
C. 2n 270*
D. 4n
E. n d =8

45. El cilindro de la derecha tiene una base circular de radio r = 3,
y una altura h = 5. LCudI es su volumen?

A. 30n r-
B. 40n
C. 45n
D. 35n h S
E. 507
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"A human being is not attaining his full heights until he is educated."

H. Mann





CHAPTER 3

Improving the Access to Higher Education for

the Poor: Lessons from a Special Admission

Program in Chile

3.1. Introduction

In the case of Chile, although there have been numerous advances with respect to the access to higher

education, the consensus is that there is still a lot of room for improvement in many dimensions. In particular,

the economic development experienced by the country calls for a comparison with countries with a similar

per-capita income, which have much more resources devoted to higher education (see for example Comisi6n

de Financiamiento Estudiantil para la Educaci6n Superior, 2012; OECD, 2011; or SAnchez, 2011). Also,

many of the students from disadvantaged socioeconomic backgrounds, for which the net coverage 3 of higher

education has increased more noticeably, have very likely not being admitted on "quality" universities. This

means that their education may not have necessarily have translated into a higher income, even if they still

have incurred a considerable cost to fund it. Taking all this into account, it is not surprising that the access

to higher education is currently one of the most pressing issues for Chilean society, and the main reason

behind the notorious student protests which have taken place there during the last years (see for example

Loofbourow, 2013).

In view of the above, the Faculty of Economic and Administrative Sciences ("Facultad de Ciencias Econ6micas

y Administrativas') of the Pontificia Universidad Cat6lica de Chile decided to contribute to the national effort

to improve the access to higher education, devoting additional resources to run a two-year pilot of a special

admission program, with the goal of facilitating the access to its Commercial Engineering degree to students

from disadvantaged backgrounds. This program, called "Talento + Inclusi6n" ( Talent + Integration), aimed

to identify and attract talented students from public and subsidized secondary schools who could succeed in

higher education if provided with adequate support, but who may be screened out in the ordinary admission

3"The net coverage of higher education is defined as the percentage of the population between 18 and 24 years old enrolled

in higher education.
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process. In order to do this, alternative admission criteria better tailored to the context of this type of

students were set.

A non-experimental comparison of the academic performance of special and ordinary admission students

finds that, although special admission students on average have comparable final grades to their ordinary

admission peers, they tend to perform comparatively worse in "hard" subjects (i.e. those with a stronger

mathematical component). This is consistent with the information provided by the School of Engineering

about the performance of students admitted to the Engineering degree via their own special access program,

and with the findings of Arcidiacono et al (2011) in their study of the time path of racial differences in GPA

and major choice at Duke University. Also, no significant differences in voluntary withdrawal or dismissal are

observed between special and ordinary admission students, although special admission students seem more

likely to decide to withdraw earlier in the program (suggesting potential non-academic adaptation problems).

Finally, an initial gap in GPA between special and ordinary admission students is closed by the end of the

third semester of enrollment, and no special admission student was dismissed during the period of study. 40

All the above suggests that, at the time of enrollment, the special admission students featured in this study

had a disadvantage in academic performance terms (relative to their ordinary admission peers). Also, it

seems that they may be more likely to decide to abandon their studies early. However, it seems that special

admission students are in any case very unlikely to be dismissed due to poor academic performance, and that

they actually catch up with their ordinary admission peers in terms of GPA as early as after three semesters of

enrollment in the degree. This suggests that, with some nuances, students from disadvantaged socioeconomic

backgrounds can successfully catch up with their peers when provided with adequate support, and that special

admission programs can therefore be an effective tool to improve the access to higher education. However, it

also seems that it would be advisable to further increase the additional support provided to special admission

students (of course, this support could also be expanded to ordinary admission students, in order to also

reduce their withdrawal and dismissal rates). This would mean both addressing adaptation problems to

reduce the likelihood of withdrawal, as well as reducing the academic gap with more remedial and tutoring

resources (particularly regarding mathematical ability).

Finally, the fact that the program was undersubscribed suggests that, apart from potential information

diffusion problems, the minimum requirements set forth for special admission may have been too stringent,

and/or that the demand for special admission among the targeted student population may not be as large

as predicted.

The rest of this paper is organized as follows: Section 3.2 presents its motivation and background; Section 3.3
40Note that catch-up in terms of GPA may be due to pure academic improvement, but also due to differences in subject

choice, as observed by Arcidiacono et al (2011).
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describes the special access program in detail; Section 3.4 presents the main findings; Section 3.5 concludes.4

3.2. Background

Facilitating the access to higher education for talented students from disadvantaged socioeconomic back-

grounds is a challenge for any educational system. This is attributable to financial market imperfections

which difficult the access to funding for higher education, but also to other non-financial barriers. Also,

it is worth noting that this challenge is similar to that of improving the access to primary and secondary

education, but that there are some differences which aggravate the problem in the case of higher education.

For example, the cost of higher education is generally much higher than that of primary and secondary edu-

cation, therefore highlighting access to funding problems. Also, the fact that the access to higher education

is generally not universal means that admission tests are used. These may constitute a barrier to access

for students from disadvantaged socioeconomic backgrounds, who many times receive a primary/secondary

education of lower quality, and therefore may have significant knowledge gaps and/or may not be able to

afford test preparation courses. Finally, both the higher degree of specialization in higher education, as well

as its stricter academic requirements, tend to highlight vocational and adaptation problems which cause

students to drop out or be dismissed.

In the case of Chile, although there have been numerous advances in recent years, it seems that there is still

a lot of room to improve the access to higher education along many dimensions. This is particularly evident

when taking into account the economic development experienced by Chile, which calls for a comparison

with countries with a similar per-capita income, which generally devote much more resources to facilitate

the access to higher education (see SAnchez, 2011, for a pre-2014 reform discussion of the challenges facing

the higher education system in Chile). For example, although the net coverage' of higher education has

increased substantially in the last two decades, in 2012 it was still only 36.3% on average. That is already

substantially below the OECD average of 59% (Chile joined the Organisation for Economic Co-operation

and Development in 2010), but for the lowest decile of the income distribution the figure goes down to 16.4 %

(OECD, 2011; Comisi6n de Financiamiento Estudiantil para la Educaci6n Superior, 2012). Also, primary

and secondary students from the lower end of the income distribution usually attend public or subsidized

secondary schools, which generally offer a lower educational quality than their private counterparts (which

are attended by the majority of students from the top of the income distribution). Only 10 % and 13% of

41 As mentioned above, Appendix 3.A discusses the original experimental design of the special admission program, while

Appendix 3.B presents the results of the experimental comparison of information dissemination methods during the program

awareness campaign.
"The net coverage of higher education is defined as the percentage of the population between 18 and 24 years old enrolled

in higher education.
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graduates from public and subsidized secondary schools are respectively admitted to "traditional" universities

(i.e. those which are members of the the "Consejo de Rectores de las Universidades Chilenas' - CRUCH, or

Council of Rectors of Chilean Universities-, generally considered to offer an education of higher quality).

However, that figure goes up to 31 % in the case of graduates from private secondary schools, which means

that there is a very high correlation between socioeconomic status and the likelihood of attending a higher

education institution of high quality. Moreover, the percentage of students who complete their studies is very

low: 51 % for university students, 48% for technical education students, and 37% for professional education

students. 4 Furthermore, higher education degrees on average last more than 13 semesters (i.e. 6.5 years),

compared to a mean degree duration of about 8 semesters (i.e. 4 years) in the OECD. Finally, there is a

large variance in the income distribution of students, even among those graduating from the same degree

(the ratio of the highest to the lowest income can usually be 3:1, or in some cases even reach 4:1).

All the above suggests that many of the students from disadvantaged socioeconomic backgrounds, for which

the net coverage of higher education has increased more pronouncedly in recent years, have very likely not

being admitted to high quality universities. Therefore, their education may not have necessarily translated

into a higher income, even if they have still incurred large expenses to fund it. Therefore, it seems that

the net coverage of higher education may be a misleading measure of the success of the Chilean higher

education system, since it ignores the quality dimension and other nuances of the funding and admission

system. However, it is also worth noting that the higher net coverage of higher education in other OECD

countries is not necessarily efficient, either, as it might be the result of indiscriminate higher education

subsidies which do not take into account income or aptitude criteria (e.g. although the system is currently

being reformed, in 2012 public higher education in Spain was 85% subsidized for all students, irrespective of

their academic performance or income level.. Taking all this into account, it is not surprising that the access

to higher education is one of the most pressing issues for Chilean society, and the main reason behind the

notorious student protests which have taken place there during the last years (see for example Loofbourow,

2013). However, it is worth noting that this is an issue which is considered key in almost any other country,

including the United States (see for example Dickert-Conlin and Rubenstein, 2007). Therefore, the findings

of this paper are relevant for the overall academic debate on how to improve the access to higher education.

From an academic point of view, there are several possible explanations (which are not necessarily mutually

exclusive) for the current state of education in Chile in general, and in the Pontificia Universidad Cat6lica de

Chile and its Commercial Engineering degree in particular. For example, the financing model of public schools

(which are administered by the municipalities, and depend on their resources) might not be appropriate,

"Note that "technical educations students" are defined as those attending a "Centro de Formacifn Tecnica" (Technical

Education Center), while "professional education students" are defined as those enrolled in a "Instituto Profesional" (Professional

Institute). Also, it is worth noting that the figures provided constitute an upper bound for the degree completion percentage,

as they include those students who are still enrolled but have not graduated.
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and may be causing widespread underfunding and quality problems in this type of secondary education

institutions (which for many are the only free primary and secondary schooling options available). While

subsidized schools also receive government funds to help them operate, they charge fees to students, and the

quality of education provided can differ considerably from one institution to another." Also, there might

be motivational and incentive issues at play, which may be impacting the performance of both teachers and

students (see for example: Duflo et al, 2012, who experimentally evaluate the impact of an incentive scheme

intended to reduce teacher absenteeism in India; Glewwe et al, 2010, who analyze the randomized trial of

a program which rewarded Kenyan primary school teachers based on student test scores; or Garibaldi et

al, 2007, who using quasi-experimental methodology study the relationship between tuition paid and the

time required to complete a degree at Bocconi University in Italy). Moreover, there may be incomplete

information problems, or other structural issues which might be affecting the educational decision-making of

parents, students and teachers (see for example: Dinkelman and Martinez, 2011, who experimentally evaluate

the impact of providing information about financial aid to secondary school students on higher education

enrollment; Hoxby and Turner, 2012, who also look at the same issue in the United States using a randomized

control trial; or Pallais (2013), who finds that a small change in the cost of sending standardized test scores

to colleges in the U.S. resulted in low-income test takers attending more selective colleges). Furthermore,

the availability and characteristics of financial aid may be preventing the access to higher education for

some students, and/or impacting their academic performance (see for example: Rothstein, 2003, who studies

the impact of employment during high school on grade point averages; or Williamson and SAnchez, 2009,

who discuss the necessary basic features of a potential government-funded public higher education system

in Chile). Also, the characteristics of the higher education admission tests in use may be biasing against

students from disadvantaged backgrounds (see for example Banerjee et al, 2012, who experimentally evaluate

the impact of providing access to higher education admission test preparation courses for secondary school

students). Finally, even those students who surmount all the above mentioned potential barriers may be

subject to adaptation problems once they enroll in higher education (see for example: Arcidiacono et al,

2011, who analyze the time path of racial differences in GPA and major choice at Duke University in the

United States, finding that African-American students have a comparable GPA to their peers, but self-select

into "soft" elective courses with a smaller mathematical component; or Angrist et al, 2006, who using a

randomized experiment evaluate the impact on student academic performance of offering peer advise and

organized study groups, and/or offering merit-based scholarships according to first year grades). However,

although there are some studies which explore the above mentioned issues in the context of higher education,

the majority of the existing research focuses on primary and secondary schooling. Therefore, there is ample

scope to improve our understanding of which policies are more effective to facilitate the access to higher

"Note that one of the measures announced by President Bachelet after assuming her office in early 2014 has been the

prospective implementation of policies intended to break the link between municipal resources and public school funding. Also,

another of her proposed reforms proposed would eliminate fees for students attending subsidized schools.
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education for students from disadvantaged socioeconomic backgrounds.

In the particular case of the Pontificia Universidad Cat6lica de Chile, in 2011 71.7% of students admitted

to the university belonged to the top quintile of the income distribution, while only 3.4% belonged to the

lowest quintile. This could be simply a reflection of intrinsic student characteristics, but it could potentially

also be due to a bias in the admission process (e.g. if the standardized admission test used in the centralized

admission process in Chile puts more emphasis on knowledge than on skills, this may be holding back talented

students from public and secondary schools, who may present significant training gaps attributable to the

lower quality of their education). However, with the right support some students might be able to catch up

with (and perhaps even surpass) the academic performance of their private secondary schools peers.4 5 To

leave this talented students out just because they happened to be born in a less favorable environment does

not only go against the equality of opportunity principle, but constitutes a potentially very large economic

inefficiency by not fully realizing the human capital potential the country.

In any case, the Pontificia Universidad Cat6lica de Chile has demonstrated a keen interest in improving the

current situation, and there are already some initiatives in place in several areas. For example, Preuniversita-

rio UC is experimentally evaluating the impact of providing preparation aid for the standardized university

admission test (the PSU -"Prueba de Selecci6n Universitaria", or University Selection Test-) to students from

disadvantaged socioeconomic backgrounds who could otherwise not afford it (see Banerjee et al, 2012). Also,

the School of Engineering has implemented the "Talento + Inclusi6n" (Talent + Integration) special access

program. This focuses on exploring new admission criteria which might be less biased against students from

disadvantaged socioeconomic backgrounds, but it also incorporates features intended to address potential

adaptation, motivation and expectation problems of this type of students. In particular, it consists of a

separate special application process for students ranked in the top 5% of their secondary school (although

the special application process is also open to students enrolled in the Penta UC program -which targets

talented secondary school students from disadvantaged backgrounds-, who have their own special quota).

This process is in addition to the ordinary admission process, and provides more information about the

students, including another standardized test score (this corresponds to the TEDIB -"Test Estandarizado

de Destrezas Intelectuales de Berlin", or Berlin Standardized Test of Intellectual Skills-, a test based on the

Berlin Model of Intelligence Structure, or BIS; for further information see Rosas, 1990, and Jiger, 1984). All

the information gathered is used to compute the predicted undergraduate GPA of each student, according to

a purpose-fitted statistical model. This is the criterion to determine admission via the special program, and

all admitted students receive additional support prior to enrolling on a summer camp, as well as support
4
5It is worth noting that, a priori, it cannot neither be ruled out that some students from public and subsidized secondary

schools may have had such an incomplete primary and secondary education that, while they are comparably talented, their

knowledge and formative gaps are so important that they will not be able to overcome them in a reasonable time frame (even

with additional support resources).
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courses during the academic year (for illustration purposes, in 2010 there were 126 candidates who satisfied

all the special access program prerequisites, of whom 44 were admitted to the Engineering degree).

According to the School of Engineering, some students admitted via its special access program attended

public and subsidized secondary schools with a very limited (or altogether non-existent) admission record

to the Pontificia Universidad Cat6lica de Chile. Also, in general the grades of special admission students

were found to be comparable to that of students admitted via the ordinary application process. However,

according to the School there seems to be a more noticeable grade gap in "hard" subjects (i.e. those with

a larger mathematical component), than in "soft" ones.4 6 This would be consistent with the findings of

Arcidiacono et al (2011), who in their above mentioned analysis of the time path of racial differences in

GPA and major choice at Duke University find a substitution effect between "soft" and "hard" subjects

among students with a primary and secondary education of lower quality. In any case, it is worth noting that

the above described facts were obtained ex-post through an in-house evaluation of the program performed

by the School of Engineering, since the design of this special access program did not incorporate ex-ante

evaluation features (experimental or otherwise). This raises some robustness concerns, and leaves room to try

to better understand the causal mechanisms involved in this type of programs. For example, according to the

documentation provided by the School, the ex-post fit of the statistical model used to generate the predicted

undergraduate GPA of candidates (which is used ex-ante as the criterion to determine admission into the

program) does not seem to be particularly good. Therefore, it is plausible to think that other characteristics

of the program (different from the admission criterion), may be driving the above described results.

3.3. Special Admission Program

In view of all the above, the Faculty of Economic and Administrative Sciences ("Facultad de Ciencias Eco-

n6micas y Administrativas") of the Pontificia Universidad Cat6lica de Chile decided to contribute to the

national effort to improve the access to higher education. In order to do so, it devoted additional resources

to run a two-year pilot of a special admission program, which was intended to facilitate the access to its

Commercial Engineering degree for students from disadvantaged backgrounds.4 7 In particular, the two-year

pilot had as its ultimate goal to identify and attract talented students from public and subsidized secondary

schools who could successfully complete the degree, but who may be left out by the system in use in the

ordinary admission process. In order to do this, alternative admission criteria, which were judged to be better

tailored to the context of this type of students, were set. Also, additional resources were devoted to publicize
46Note that the School of Engineering provided this information for policy analysis purposes, but did not actually disclose

the detailed data; therefore, these claims could not be independently verified.
47After a preliminary analysis (see DMez-Amigo, 2011, and DMez-Amigo, 2012), a final proposal was drafted and subsequently

implemented during the 2013 and 2014 admission periods (see Diez-Amigo, 2012).
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the existence of the program and the availability of financial aid, and existing support programs were revie-

wed to identify potential opportunities for improvement. The program thus featured three distinct phases:

(a) an awareness campaign, intended to disseminate information about the program among target secondary

schools; (b) a new special admission process for the Commercial Engineering degree at the university, inten-

ded to bypass some of the perceived barriers to the access of students from disadvantaged backgrounds; and

(c) additional support provided after enrollment to the students admitted via the program.

In particular, the new special admission process entailed the opening of twenty additional vacancies in each

of the 2013 and 2014 academic years. In order to be eligible to apply via the program, students must: (i)

have attended a public or subsidized secondary school; (ii) rank in the top 5% among their secondary school

peers; and (iii) belong to the lowest four quintiles of the income distribution (it is worth noting that these

requirements might be considered to be quite restrictive, but the Faculty was concerned with reducing the

negative implications arising from the admission of students who would not be able to keep up with the

demanding academic standards at the institution; also, students in the top 10% of their secondary school

class qualified to receive a government scholarship ("Beca de Excelencia Academica", or Academic Excellence

Scholarship), so that the second criterion described above also helped to ease the financial burden of the

program; similarly, students from the lowest three quintiles of the income distribution with a PSU score

greater than 550 points qualified to receive a university partial scholarship, so that the third criterion again

helped to ease the funding of the program). Moreover, after the initial application all candidates needed

to satisfy two additional minimum eligibility criteria: (iv) pass the special admission tests; and (v) obtain

more than 650 points in the ordinary admission test (note that this can be either the average score in the

standardized admission test (PSU), or the weighted ordinary admission score). 4 8 Therefore, special admission

students only needed to obtain the above mentioned minimum score in the standardized admission test, while

for ordinary admission candidates this was the criterion determining admission into the program (i.e. ordinary

vacancies were filled by descending score in the standardized admission test).

It is worth noting that once enrolled these special admission students had additional academic support (and

access to full financial aid resources), but they were nonetheless subsequently subject to the same academic

criteria as their ordinary admission peers. This was so on purpose, so that the meritocratic principles of the

university and the Faculty were upheld, and to avoid the possibility that special admission students were

stigmatized. Also, additional vacancies were created for the special admission program, by expanding the

number of students admitted to the degree, and keeping the number of ordinary admission vacancies constant.

Therefore, no ordinary admission student was left out by the implementation of the special admission program

(in principle it could be argued that ordinary admission students may be worse off because of the increased
48A personal interview was initially included as a sixth criterion, but it was later discarded due to time and resource limitations.

However, it would likely have been very informative, and provided very detailed data about the candidates. This is particularly

important given the very small sample size available in the experiment.
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enrollment in the degree, but resources were also expanded accordingly, and in any case the number of special

admission vacancies created corresponds to less than 10 % of total vacancies).

Also, it is worth noting that, while this was not the first program of its kind in the country (or even in the

university), it was the first to try to incorporate experimental evaluation methodology in its design (which

was conceived by the author of this study). In particular, whenever feasible, experimental features were

included in the original design, using random assignment to address non-experimental robustness concerns

(e.g. self-selection). This was intended to facilitate the impact evaluation of the program, in order to not only

ensure the efficient use of resources, but to also inform the decision-making processes and the policy debate

at both the university and national levels. Unfortunately, as discussed on Appendix 3.A, the majority of the

intended experiments could unfortunately not be carried out, either due to the lack of excess demand for

admission to the program, or because it was not considered ethical to offer differential additional academic

support to admitted students. In the end, the only randomized control trial which could be carried out was

the experimental comparison of information dissemination methods during the program awareness campaign.

However, since its results are not directly related to student performance, they are presented separately on

Appendix 3.B.

3.4. Findings

3.4.1. Admissions

When the application period for special admission for academic year 2013 closed in mid-November 2012, a

total of 240 secondary school students had initiated an application. However, only 103 had completed it,

and after further screening 56 students were found eligible for the program. These subsequently took the

special admission tests, in addition to the standard admission ones. A total of 48 students passed the special

admission tests, but after taking into account the minimum standard admission test score criterion4 9 only

25 students satisfied all the minimum requirements set forth for the special access program. In the end, 10

students enrolled in the Commercial Engineering degree in the 2013 academic year via the special access

program, filling 50 % of the 20 available vacancies. The figures for the 2014 are proportional to the above,

although the overall interest in the special access program increased. In particular, 118 students took the

special admission test, and 18 enrolled in the Commercial Engineering degree through the special access

program, filling 90 % of the 20 available vacancies (note that one student delayed enrollment because of force

9Note that, as already mentioned, special admission students only needed to obtain a 650 minimum score in the standardized

admission test, while for ordinary admission candidates this was the criterion determining admission into the program, i.e.

ordinary vacancies were filled by descending score in the standardized admission test.
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majeure.

In view of the above, it first of all seems that the information diffusion and program awareness campaign for

admission year 2013 was not successful, since it did not generate enough demand to have enough candidates

fill all the vacancies created for the program, nor to allow for the use experimental evaluation methodology.

Therefore, it seems that in the future it may be advisable to implement a larger and earlier information

diffusion campaign to disseminate information about the special access program. In particular, given that

the large majority of applicants to the program originated from the Santiago Metropolitah Region, it seems

that in the future it would be advisable to extend the program awareness campaign efforts to other areas of

the country.

However, it also seems that the minimum requirements set forth for special admission may perhaps have

been too stringent, and/or that the demand for special admission among the targeted student population

may not be as large as predicted. In particular, for the 2013 academic year the minimum standard admission

score requirement of 650 points resulted in the disqualification of 23 candidates out of the 48 who have passed

the special admission test (i.e. a 48% disqualification rate). This seems to be too high, particularly taking

into account that it resulted on half of the special admission vacancies not being filled, suggesting that the

standard admission score required may have been too high. Therefore, it seems that in the future it may be

advisable to rely more on the results of the additional tests required for special admission, further relaxing

the requirement of obtaining a minimum score in the ordinary admission test (see Chapter 2 for a detailed

discussion of the characteristics and impact of the mathematical ability test used as one of the additional

criterion for special admission).

3.4.2. Academic Performance

As it can be observed on Figure III.I.A, the performance of students admitted to the Commercial Engineering

degree at the Pontificia Universidad Cat6lica de Chile via the special access program in 2013 varied across

subjects. In particular, it seems that on average special admission students had comparable grades to their

ordinary admission peers in "soft" first semester compulsory subjects (i.e. "Accounting r' and "Horizons

and Challenges in Business Management"). 50 However, they fell behind in first semester compulsory "hard"

MNote that "special admission student" means a student who applied and was admitted via the special admission program

"Talento + Inclusi6n" (Talent + Integration), irrespective of whether ex-post s/he may have been entitled to be admitted via

ordinary admission, e.g. because of having obtained a standard admission test score higher than the cut-off required for that

academic year. Also, it is worth noting that for robustness purposes only first semester compulsory courses are included in the

comparison, because students who fail the first course will not be eligible to take further courses in the sequence (e.g. students

who fail Calculus I in the first semester are not eligible to take Calculus II in the second one), nor do all students take the same

elective courses.
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courses, which featured a greater mathematical component (i.e. "Algebra", "Calculus 1" and "Introductory

Microeconomics"). This is consistent with the the evidence found by Arcidiacono et al (2011) in their study of

the time path of racial differences in GPA and major choice at Duke University, and also with the information

provided by the School of Engineering about the performance of students admitted to the Engineering degree

via their own special access program. However, note that according to II, these differences are not statistically

significant for any of the first semester compulsory courses in 2013. Once again, this is likely due to the reduced

number of special admission students not providing enough statistical power to observe differences of this

magnitude (the number of special admission students entering the degree in the 2013 and 2014 academic

years is 10 and 17, respectively, and the number of ordinary admission students is about 260 in both years;

however, some students did not take certain courses, for example because the corresponding credits were

recognized by the university, or because of early withdrawal).

As it can be observed on Figure III.I.B, the above described differences in average first semester final

grades are accentuated in the case of students entering the Commercial Engineering degree in academic year

2014. In particular, on average special admission students had comparable final grades to their ordinary

admission peers in only one of the two "soft" first semester compulsory subjects ("Horizons and Challenges in

Business Management"), but fell behind in the other ("Accounting P'). The latter was also the case on all the

"hard" courses, featuring a greater mathematical component (i.e. "Algebra", "Calculus r' and "Introductory

Microeconomics"). As before, this is consistent with with the findings of Arcidiacono et al (2011) and the

information provided by the School of Engineering about the performance of students admitted via their own

special access program. However, note that according to Table 11I.II, in this case the observed differences are

indeed statistically significant in the case of "Algebra", "Calculus r' and "Introductory Microeconomics". This

suggests that, although there may be some differences across cohorts, the lack of a significant difference in

average final grades in 2013 is indeed very likely attributable to the more reduced number of special admission

students that academic year, and its associated limited statistical power. In particular, given the available

sample size, power calculations suggest that the minimum detectable effect sizes for "Algebra", "Calculus ',

"Accounting ', "Horizons and Challenges in Business Management" and "Introductory Microcoenomics" are

around 0.3, 0.4, 0.34, 0.16 and 0.29, respectively (fixing the confidence and power levels at 90% and 80%, as

is standard). This is, given the sample size in this experiment, and fixing the probability of a false positive at

10%, differences in average final grades smaller than the above would not be observed with a probability of

20% or less. Since this paper finds that any observed differences larger that the above mentioned minimum

detectable effect sizes are significant, this suggests that many of the larger differences which are found not

to be significant are likely to be so, but just cannot be detected with the available sample size (this is

particularly true for the large differences in average final grades observed in "hard" courses).

Note, however, that the above notwithstanding the "true" coefficients for the 2013 and 2014 cohorts need
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not necessarily be equal, for example because of differences in cohort characteristics between 2013 and 2014.

Also, it is worth noting that in the Chilean education system grades range from 1 (lowest) to 7 (highest),

with 4 usually being the lowest passing grade. According to Figure III.I.A, this means that in 2013 ordinary

admission students on average passed all first semester compulsory subjects, while special admission students

on average failed "Calculus V" with an average final grade of 3.8. Also, it means that according to Figure

III.I.B, in 2014 ordinary admission students on average passed all first semester compulsory subjects, while

special admission students on average failed "Algebra", "Calculus I" and "Accounting 1", with average final

grades of 3.90, 3.81 and 3.93, respectively. Also, in both 2013 and 2014 it seems that the variance of average

final grades in "hard" courses may generally be higher for special admission students than for their ordinary

admission peers.

With respect to academic situation, as it can be observed on Figure 111.111, at the end of the first semester

(March-July) of academic year 2014 (i.e. after three semesters enrolled in the Commercial Engineering degree)

only one special admission student admitted in 2013 had withdrawn (10%). This stands in stark contrast to

the total of eighteen ordinary admission students admitted in 2013 who had abandoned their studies by that

date (6.9%). Also, by that date two ordinary admission students admitted in 2013 had been dismissed due

to poor academic performance (0.75%), and another two were not enrolled for other miscellaneous reasons

(0.75%), while all nine special admission students who had not withdrawn from the program were still

enrolled in it. As for students admitted in 2014, at the end of the first semester (March-July) of academic

year 2014 (i.e. after one semester enrolled in the Commercial Engineering degree) two special admission

students (11.8%) and three ordinary admission (1.2%) ones had withdrawn, while all other students were

still enrolled in the degree (note that in the Commercial Engineering degree it is generally not possible to be

dismissed due to poor academic performance until the second semester of the first academic year, so that the

number of students admitted in 2014 and dismissed at the end of the first semester of academic year 2014 is

zero by definition). However, as it can be observed on Table III.IV, none of the above mentioned differences

is statistically significant. As in previous cases, this may be due to the reduced number of special admission

students not allowing for enough statistical power to observe differences of the appropriate magnitude. In

particular, given the available sample size, power calculations suggest that the minimum detectable effect

sizes for GPA, enrollment likelihood, withdrawal likelihood, dismissal likelihood and other non-enrollment

likelihood in 2013 are around 0.25, 3.3%, 2.8 %, and 0.3%, respectively (with confidence and power levels fixed

at 90 % and 80 %, as usual). For 2014 the corresponding minimum detectable effect sizes for GPA, enrollment

likelihood, withdrawal likelihood, and dismissal likelihood sizes are 0.25, 0.5% and 0.5%, respectively (note

that in 2014 it is not possible to compare dismissal and non-enrollment for other reasons, since its incidence

is exactly the same in both the special and ordinary admission student subpopulations). This is, given the

sample size in this experiment, and fixing the probability of a false positive at 10 %, differences in average

final grades smaller than the above would not be observed with a probability of 20 % or less. Since in
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the case of the likelihood of enrollment/withdrawal/dismissal the thresholds are quite low, it seems that

either there indeed are no significant differences with respect to those outcomes of interest between special

and ordinary admission students, or that if they exist they are very small (i.e. smaller than the respective

thresholds mentioned above). With respect to GPA, as it can be observed on Table III.IV, as of July 2014

(after one semester enrolled in the degree) special admission students admitted in 2014 had significantly

lower grades than their ordinary admission peers, while special admission students admitted in 2013 had no

statistically significantly different grades from their ordinary admission peers (after three semesters enrolled

in the degree).

As it can be observed above, student withdrawal is not a rare event, either in the special admission and

ordinary admission subpopulations. However, it seems that special admission students may be more likely

to decide to withdraw earlier in the program than ordinary admission students, suggesting potential non-

academic adaptation problems. Also, although once again these figures need to be taken with a grain of

salt due to the relatively small sample size (note that percentage figures can be particularly misleading

given the very large difference of size between the ordinary and special admission subpopulations), it seems

that special admission students are very unlikely to be dismissed, and have caught up with their ordinary

admission peers by the end of their third semester enrolled in the degree5 1 . However, they may decide to

abandon their studies earlier, and may have lower grades than their peers to start with.

All the above suggests that, while special admission students in this study start with a disadvantage in

academic performance terms, they are very unlikely to be dismissed due to poor academic performance. Also,

they catch up with their ordinary admission peers in terms of GPA rather soon (after three semesters). This

seems to support the case for this and other special admission programs, but also suggests that improvements

could be made. In particular, it seems that it would be advisable to increase the additional support provided

to special admission students (of course, this support could also be expanded to ordinary admission students

to reduced their withdrawal and dismissal rates). This would mean both addressing adaptation problems

to reduce the likelihood of withdrawal, and reducing the academic gap with more remedial and tutoring

resources (particularly regarding mathematical ability).

3.5. Conclusion

This paper presents a higher education special access program for students from disadvantaged socioeconomic

backgrounds, custom-designed by the author for one of the leading Chilean universities, and implemented as

51Note that catch-up in terms of GPA may be due to pure academic improvement, but also due to differences in elective

selection, as found by Arcidiacono et al (2011).
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a pilot during the 2013 and 2014 admission periods. Although this was not the first program of its kind in

the country (or even in the university), it was the first which tried to incorporate experimental evaluation

methodology to its design. Unfortunately, as discussed on Appendix 3.A, only one of the planned experiments

could actually be implemented. Since its results are not directly related to student performance, but rather

to the effectiveness of dissemination information methods tested during the program awareness campaign,

they are presented separately on Appendix 3.B.

In any case, although the original experimental design of the special admission process could not be im-

plemented, a non-experimental comparison of the academic performance of special and ordinary admission

students was carried out in its place. Evidence is found suggesting that, although special admission students

on average have comparable final grades to their ordinary admission peers, they tend to perform compara-

tively worse in "hard" subjects (i.e. those with a stronger mathematical component). This is consistent with

the information provided by the School of Engineering about the performance of students admitted to the

Engineering degree via their own special access program, and with the findings of Arcidiacono et al (2011)

in their study of the time path of racial differences in GPA and major choice at Duke University. Also, no

significant differences in voluntary -withdrawal or dismissal are observed between special and ordinary ad-

mission students, although special admission students seem more likely to decide to withdraw earlier in the

program (suggesting potential non-academic adaptation problems). Finally, an initial gap in GPA between

special and ordinary admission students is closed by the end of the third semester of enrollment, and no

special admission student was dismissed during the period of study.

All the above suggests that, at the time of enrollment, the special admission students featured in this study

had a disadvantage in academic performance terms (relative to their ordinary admission peers). Also, it

seems that they may be more likely to decide to abandon their studies early. However, it seems that special

admission students are in any case very unlikely to be dismissed due to poor academic performance, and that

they actually catch up with their ordinary admission peers in terms of GPA as early as after three semesters of

enrollment in the degree. This suggests that, with some nuances, students from disadvantaged socioeconomic

backgrounds can successfully catch up with their peers when provided with adequate support, and that special

admission programs can therefore be an effective tool to improve the access to higher education. However, it

also seems that it would be advisable to further increase the additional support provided to special admission

students (of course, this support could also be expanded to ordinary admission students, in order to also

reduce their withdrawal and dismissal rates). This would mean both addressing adaptation problems to

reduce the likelihood of withdrawal, as well as reducing the academic gap with more remedial and tutoring

resources (particularly regarding mathematical ability).

Finally, the fact that the program was undersubscribed suggests that, apart from potential information

diffusion problems, the minimum requirements set forth for special admission may have been too stringent,
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and/or that the demand for special admission among the targeted student population may not be as large

as predicted.

In any case, it is worth noting that all the proposed measures would be a complement, but not a substitute,

to deeper educational reform in the medium and long term (e.g. improvement of the quality of secondary

education for all, and/or review of the ordinary admission process).
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Appendix 3.A: Original Experimental Design

As mentioned, the "Talento + Inclusi6n" (Talent + Integration) special access program featured three dis-

tinct phases: (a) an awareness campaign, intended to disseminate information about the program among

target secondary schools; (b) a new special admission process for the Commercial Engineering degree at the

university, intended to bypass some of the perceived barriers to the access of students from disadvantaged

backgrounds; and (c) additional support provided after enrollment to the students admitted via the program.

The first phase of the program (i.e. the awareness campaign) featured a randomized control trial, intended

to compare the impact of using email or phone to communicate information about the program to secondary

schools. This experiment was implemented, and is presented more in detail on Appendix 3.B.

Similarly, the original design of the second phase of the program (i.e. the special admission process) also

envisioned an experimental evaluation. It was intended to take advantage of the excess demand generated

by the awareness campaign in the first phase, in order to evaluate the impact on eligible applicants of being

admitted to the Commercial Engineering degree via the special access program. It would have consisted of

a random allocation of the 20 available vacancies among all candidates who met the minimum admission

requirements, in a similar manner to, for example, the lottery allocation system used by the state of Tennessee

in the United States to award financial aid for higher education (see Pallais, 2009, for a detailed description of

the Tennessee lottery system, and an analysis of its impact). This would have created two comparable groups

differing only along the treatment dimension (i.e. being admitted), thus allowing for a robust estimation of

the impact of the program.

In particular, this experimental design consisted of two steps: (i) First, all applicants were screened to verify

that they satisfied the eligibility criteria set forth for the special access program (see previous section). (ii)

Then, the special access vacancies were to be randomly assigned among all eligible applicants who in the

first step were identified as satisfying all the minimum admission criteria. All the admission criteria were

purposely "binomial" (i.e. once a candidate satisfies a criterion no further distinction is made), so that a

comparable pool of admitted and non-admitted candidates is generated. This has obvious methodological

advantages, but it was also considered the "fairest" selection method, since the main concern (and the very

raison d'etre of the special access program) was to avoid existing selection methods which may be biased

against talented students from disadvantaged backgrounds.5 2

5 2 1t is worth noting that quasi-experimental methodologies, such as a regression discontinuity design, could also be used

to study the differences between students who applied via the special admission program, but ended up being admitted via

ordinary admission. Also, the comparison of special admission students with ordinary admission ones with the lowest scores

in the standardized admission test might allow for a better understanding of the test's performance. Moreover, the correlation

between the different admission criteria used in the special access program and academic performance (or any other outcomes
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Unfortunately, as already mentioned in the end this second experiment could not be implemented, due to the

lack of excess demand for admission via the special access program (i.e. admission was offered to all candidates

who met the minimum special admission requirements). In view of this, it seems that, as discussed above,

in the future it may be advisable to implement a larger and earlier information diffusion campaign, in order

to better publicize the special access program and generate enough demand for it. In particular, given that

the large majority of applicants to the program originated from the Santiago Metropolitan Region, it seems

that it may be advisable to extend the program awareness campaign efforts to other areas of the country.

However, it also appears that the demand for special admission among the targeted student population may

not be as large as predicted, and/or that the minimum requirements set forth for special admission might

have been too stringent. In particular, it seems that in the future it may be advisable to rely more on the

results of the additional tests required for special admission, further relaxing the requirement of obtaining a

minimum standard admission score (see Chapter 2 for a detailed discussion of the characteristics and impact

of the mathematical ability test used as one of the additional criterion for special admission).

Finally, the third and last phase of the access program consisted on providing additional support to students

admitted via it. This was both so that they could overcome any formative or knowledge gaps, as well as in

order to ease their adaptation to the new environment. Therefore, this meant providing remedial courses and

academic training, but also supporting the integration of the special admission students along non-academic

dimensions. Also, it was deemed important to provide this additional support in a way which avoided any

potential "stigmatization" of special admission students, or a potential substitution effect between the effort

devoted to additional support activities and regular academics. In view of this it was decided that the most

appropriate would be to organize a two week intensive summer camp, before the start of the regular academic

year.

It is worth noting that, in principle, an experimental design would also have been feasible in this phase

(for example, by providing additional support only to a randomiy selected subset of admitted students, or

using an encouragement-to-treat approach). 5 3 However, since it was reasonable to think that the additional

support would likely have a positive impact on students (while being unlikely to have a negative one), it

was decided to provide it to all students admitted via the special access program. Therefore, all students

of interest) may also be informative. Finally, it is also worth noting that, if successful, this design would have also allowed to

experimentally measure the economic impact of being admitted via the special access program on income, thus allowing us to

better understand the value of education.
53Note that another experimental methodology suitable to evaluate the impact of the additional support in this context would

be to use an "encouragement to treat" approach, e.g. by allowing ordinary admission students to enroll in additional support

activities, and encouraging a randomly selected subset of them to apply to do so. Also, a regression discontinuity design may
potentially be used to compare candidates admitted via special admission with their peers who applied via the special admission

program, but were finally admitted via ordinary admission (or, in general, with ordinary admission students with the lowest

admission scores).
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admitted via the special access program underwent the two week intensive summer camp before the start of

the regular academic year. Student feedback provided at the end of the camp was very positive, and suggests

that in the future it would be advisable to keep this additional support feature (and potentially increase its

length). A

For illustration purposes the above is summarized in Figure III.V.

5"In general, a negative impact may indeed be a concern (e.g. if there is a substitution effect between the effort devoted to

support activities and regular coursework). However, given the characteristics of the additional support for special admission

students, this was not considered a concern in this particular context.
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Appendix 3.B: Experimental Comparison of Communication Met-

hods

As already mentioned above, the first phase of the program (i.e. the awareness campaign) featured a ran-

domized control trial, intended to compare the impact of using email or phone to communicate information

about the program to secondary schools. This experiment was carried out, and is discussed in detail below.55

In particular, all the potential secondary schools of interest were divided in three subpopulations. The first

subpopulation consisted of schools which the Faculty considered essential, and the awareness campaign was

to be rolled out in all of them. The second subpopulation consisted of schools in which the Faculty did not

think that it would be efficient to spend resources publicizing the program, and the awareness campaign was

therefore not to be rolled out in any of them. The third subpopulation consisted of all other schools, and it

was randomly divided in one control and two treatment groups. No further action was taken with respect to

the latter, while one of the treatment groups was contacted by phone, and the other by email. In the end,

emails were sent out to 93 schools, and a first round of calls was made to 96 schools, while 188 schools were

not contacted (it is worth noting that some secondary schools which were successfully contacted by phone

asked for a follow-up email with more details about the special access program, which was subsequently

provided to them). Information was then gathered for all schools in the evaluation, in order determine which

information diffusion method had a greater impact (this is achieved by comparing the average number of

complete applications received from secondary schools in each of the treatment groups with those received

from secondary schools in the control group).

It is worth noting that out of the 96 schools in the phone call treatment group, only 25 could be successfully

contacted in the first round of calls over three days (a successful contact means that the person responsible

for career advice at the school, or alternatively its principal or other person of responsibility, could be reached

and had time to go through the established informational protocol). Therefore, the rate of success for phone

contact was 26 %. Also, as already mentioned it is also worth noting that some secondary schools which

were successfully contacted by phone asked for a follow-up email with more details about the special access
55Note that due to a last-minute re-organization, all information diffusion efforts of the several special access programs offered

at the different schools and faculties were centralized at the university level. This meant that the planned awareness campaign

at the Faculty level, featuring the experimental evaluation of communication methods, had to be implemented in addition to

any diffusion efforts at the university level. The latter did not focus on any degree on particular, but anecdotical evidence

and application volumes suggest that most of the demand was channeled to the degrees which already had an established

access program (such as the above mentioned Engineering degree). This reorganization also resulted in reduced resources, and

a delay of several months in the implementation of diffusion efforts at the Faculty level. Therefore, a reduced size experimental

awareness campaign was implemented several months later than intended. However, in any case target schools were identified,

and subsequently divided in one control and two treatment groups (email and phone contact, respectively) as originally designed.
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program, which was later provided to them. And, out of those 25 schools successfully contacted by phone it

was observed that 9 (about a third) had already heard about the special access program.

Figure III.VI presents the average number of complete applications received from students attending se-

condary school in each of the control and treatment groups. Only complete applications are reported (i.e.

applications which were initiated in the system but never fully completed are not included in this analysis).

The total number of initiated applications was 240, with 107 completed before the application period ended,

of which 76 corresponded to schools included in the special admission program awareness campaign. 56

The average number of complete applications received from secondary schools contacted by email was two

times the average number received from control secondary schools, which were not contacted (0.30 versus 0.15,

respectively). However, as it can be observed on Table III.VII, this difference is not statistically significant. In

any case, it is worth noting that given the relatively small sample size, it cannot be robustly concluded that

email contact at the secondary school level does not significantly increase the likelihood of students from those

schools applying to the special access program, i.e. the impact may not be sufficiently large to be observed

in this experimental context. In particular, given the sample size in this experiment, power calculations

suggest that the minimum detectable (non-standardized) effect size would be about 0.34 (fixing confidence

and power levels at 90% and 80%, respectively). This is, given the sample size in this experiment, and

fixing the probability of a false positive at 10 %, a difference of 0.34 (or less) between treatment and control

groups in the average number of completed applications received would go undetected with a probability of

20 % (or more). Since the observed difference falls below this threshold, it cannot be concluded that it is not

significant, but rather that it might not be observable with the available sample size.

Similarly, the average number of complete applications received from secondary schools contacted by phone

was also larger than the average number received from control secondary schools (0.21 versus 0.15, respecti-

vely). This difference is smaller than for email contact, but in any case as it can be observed on Table III.VII

it is again not statistically significant. Also, as before given the limited sample size, it cannot be concluded

that the different is not significant, but rather that the experiment may not be powered enough to observed.

Finally, despite the fact that no significant differential impact was observed in this experiment, the results

11t is worth noting that only applications from schools targeted in the awareness campaign are included, i.e. there were

additional applications from students attending other secondary schools which are not reported. Also, note that "email contact"

and "phone contact" refers only to targeted contact within the scope of the special admission program awareness campaign carried

out by the Faculty of Economic and Administrative Sciences of the Pontificia Universidad Cat6lica de Chile. Moreover, the

university organized an earlier awareness campaign of special admission programs at the university level among some secondary

schools. For the purpose of this analysis, this earlier contact at the university level in the context of this other campaign was

included as a stratum at the time of random assignment. Finally, it is worth noting that that this is an "Intention-to-Treat"

approach, i.e. there was no verification that schools had actually read or acted upon the emails sent or calls made, and as

already mentioned it was not possible to successfully contact all schools by phone.
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of the experiment suggest that email contact is likely the best method of communication (i.e. sending emails

is less time-consuming and less expensive than making phone calls, but there is no evidence suggesting that

the latter is more effective than the former, and some of the schools initially contacted by phone even asked

for follow up emails). Therefore, it seems that in the future it would probably be advisable to just focus on

email communication for this type of campaigns.

Also, it seems clear that in general terms the awareness campaign was not successful, in view of the subsequent

undersubscription of the program. Therefore, it appears that in the future it would be necessary to start

the awareness campaign earlier. Also, it seems that it may be advisable to make it both more extensive and

intensive, increasing the intensity of contact, but also the number and type of schools contacted (in particular,

given that the large majority of applicants to the program originated from the Santiago Metropolitan Region,

it seems that in the future it would be advisable to extend the program awareness campaign efforts to other

areas of the country).
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"Jails and prisons are the complement of schools; so many less as you

have of the latter, so many more must you have of the former."

H. Mann
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"Revolutionaries should not think through other people's minds.

Or, perhaps they should? Or even ought to?

How can one change the world if one identifies oneself with everybody?

How else can one change it?

He who understands and forgives ? where would he find a motive to act?

Where would he not?"

A. Koestler




