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Abstract

This survey organizes and discusses the theorethchempirical literature on the determinants
of university student achievements. According ®ttieoretical framework, the decision to invest in
tertiary education is a sequential process maderugichdually decreasing levels of uncertainty on
education costs and future returns. Students, aqgply learning by doing approach, update their
information set each academic year and revise lerafd costs associated to tertiary education.
Accordingly, they decide whether to continue unsigr studies in order to get a degree or to
withdraw. This university decisional process ixdssed by clustering the determinants of university
outcomes into four main categories - students’ atteristics, abilities and behavior; parental
background and family networks; characteristictheftertiary education system and its institutions;
labor market performance - which are drawn frometimpirical evidence. The policy advice resulting
from the encompassing analysis is to provide amaelusive orientation activity for students, befor
they enroll at university. A complete understandifighe potential costs and benefits of this human
capital investment can in fact reduce the riskasfyewithdrawal or delayed graduation.
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1. Introduction

In recent years, several governments of advanceddaweloping economies have put the
increase in the number (and share) of individualdihg tertiary education qualifications at the top
of their policy agenda. While the economic retuxmgeneral education are well-known (see among
others, Harmon et al. 2003, Sianesi and Van Re20@8, Sauer and Zagler 2012, Sauer and Zagler
2014), the need to widen the fraction of universiggree holders to compete in a globalized
marketplace is a more recent issue. For instanc2009 US President Barack Obama recognized
investment in higher education as a key issuesodtiministration’s agenda, announcing the ambition
for the United States to become once again thematith the greatest proportion of higher educated
citizens in the world by 2020(i.e. 60% of college-educated people). Besidesyiéw of the
implementation of the Europe 2020 strategy, theogean Union (EU) has set the goal of increasing
the number of people aged 30 to 34 attaining tgreaucation to at least 40% by 2020. Increasing
educational attainment has become relevant in hational and international debate on higher
education, and thence several policy initiativegehbeen adopted to enrich the quality, efficiency
and attractiveness of university education at large

Within the OECD area the proportion of 20 to 24nyads enrolled in tertiary education increased
by 14 percentage points (from 29% to 43%) from 2@03016 (OECD, 2017). In 2016, within the
EU, most countries have already achieved the Eu20@€ target, but a non-negligible number of
states are still below: Italy (26%), Hungary (30%grmany (31%), Czech Republic (33%), Slovak
Republic (33%), and Portugal (35%) (OECD, 2017)nitirly, the United States, with 48% of
graduates, is still rather far away from Obamargdg albeit exceeding the OECD average of 43%
(OECD, 2017).

These figures suggest that more comprehensiveigolre required to boost the proportion of
young adults holding tertiary qualifications. Nethedess, focusing only on measures aimed at
increasing tertiary enrolment rates could be denital, if they fail to guarantee university
completion. In fact, in most countries, the slowgress in achieving higher education attainment
among young adults, despite the rise in partiogpatis mostly explained by university “failures’gi
dropouts and delayed graduatfoim. all developed countries, the percentage ofesitsidropping out
of university or graduating beyond legal termseasyarge, and, needless to say, deeply worrying.
The share of students who did not complete postsiay (i.e. tertiary) education is about 31% in
OECD countries. However, it should be pointed bat dropout rates are not evenly distributed. In
particular, this phenomenon reached dramatic lawelse US and in Italy, where, on average, more
than one student in two abandons university withaatiining any university degree. Likewise,
dropout rates were above average also in New Zeatuimgary, Mexico, UK, Poland, and Norway;
while they were below 24% in Belgium, Denmark, E@nGermany, and Japan (OECD, 2009).

Correspondingly, the prevailing propensity of takianger than the minimum period to graduate
poses a direct threat to the associated benefithigifer education investment. Based on the
conventional statics used to gauge delayed gramuéte. age at graduation), OECD data show that
the average age at graduation for type A first degmrogram is 26.4, but with significant dispasitie
across countries. In particular, the age at graclu&br successful degree attainment is about £22.0
Belgians, 24.0 for British, approximately 26.4 fitalians, 27.5 for Danes, and 29.4 for Swedes
(OECD, 2014). Likewise, lengthening time to gra@ulas become a growing concern also in the

1 The announcement has been done the 24 Februa®y @ing the President’'s address to a joint sassicCongress.
2 We refer to dropouts as students who leave theesity system without earning a degree, whereks/de graduates
are students who get a tertiary qualification belydme legal duration. Both these behaviours repiesaiversity
“failures”, because they decrease the share ofugtad available to the economic system. A furtliiempmenon, less
studied but similar to dropout, is “stopout”, whiictdicates students who drop out of college andasgbently re-enrol
either in a different institution or field of studAll in all, drop out, stop out and delayed gratituas denote non smooth
university paths.
3 Data on dropout rates refer to 2009 as it is dbest survey conducted by OE on this topic.
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US, since at most public universities only 19%uwl-fime students achieve a degree in 4 years and
this percentage raises to 36% if state flagshiparsities are considerédlhis issue attracted great
public attention as confirmed by the massive mediserage in a variety of outletdn fact, taking
longer to graduate is not a costless choice, esibearhen tuition fees are high, while financiadl ai
are narrow.

Given the structural characteristics of the différeconomies, in terms of degree of development,
type of technologies adopted, and labor market itiond, such discrepancies in raising tertiary
education attainment are obviously due to thensici differences among higher education systems
and the policies implemented in each country, wharyely influence the age at completion of
secondary school, the university's capacity tolestodents holding a secondary high school degree,
the universities’ selection and admission procesiutes duration of the courses, and the availgbilit
of scholarships for the most talented individuagdohging to households in need. An in-depth
analysis of the interrelationship among all of th&sctors is therefore necessary to determine which
education systems are — net of individual choiaed,to personal and parental characteristics — more
efficient in facilitating regular university trajexies.

Until now, no studies have taken a comprehensiygageh to survey the existing scientific
literature in economics, as well as in educatiot swciological fields, so as to provide a consisten
theoretical interpretation able to allow acadenmsjgolicy makers at all levels and practitioners t
understand and address the issue of universityodtognd delayed graduation. Considering the
common goal - in many advanced and developing en@®- of raising higher education attainment
rates, this paper extensively reviews the empigsadence by examining risk factors at place, and
the degree of effectiveness of different policyementions adopted to lessen university failures.

The outline of the essay is as follows. Sectioegdrts a simple theoretical version of the human
capital model amended to consider uncertainty cBggrreturns to tertiary education. Section 3
summarizes findings from various empirical studaesl analyzes the determinants emerging as
associated to (or causing, depending on the emapimethodology applied) delayed graduations and
dropouts, by clustering these factors in four geowgtudents’ characteristics, abilities and behavio
parental background and family networks; charasties of tertiary education system and
institutions; labor market features. Section 4 mfflae conclusions of our analysis and some ensuing
economic policy guidelines.

2. Theoretical framework

The theoretical framework of the human capital steeent model (hereafter HCM), firstly
proposed by Becker (1962), assumes that the dedigimvest in education is made by comparing
monetary benefits and costs associated to thissideciEach individual will achieve a certain
education level (i.e. university degree) if the petsent value of the degrisepositive at the time of
enrollment. Implicitly, this model relies on twosasnptions: first, individuals consider only the
amount of monetary benefits and costs associatdtetmvestment in education; and, second, they
are perfectly able to calculate those benefitscarsds.

However, the education decision process is moreptam Students and their parents do not
consider only the economic returns to education, tmore in general, they take into account the
overall utility gained by getting the degree, ahd pverall costs (included non-monetary costs).
Moreover, before enrolling at university, studemts not perfectly informed about the quality of the
study program, their genuine interest in the castef the courses, their abilities/skills to comply
with the study program requirements and the effiegdded. Random utility models developed for

4 See “Four-Year Myth: Make College More AffordalfRestore the Promise of Graduating on Time” — Coteflmllege
America, 2004.
5 Many newspapers and magazines discussed thisn@ndé postponing graduation, see for instaNesv York Times
The Washington PosindThe Economist
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instance by Comay et al. (1973), Manski (1989) o4t (1993), Stinebrickner and Stinebrickner
(2012; 2014) the original HCM and introduce thetatdemand for college as a function of (expected)
utility and costs. In this framework, students’ deans and their outcomes are modelled by applying
a sequential process, which exploits the additianfarmation acquired over time. At the end of a
given educational level (i.e. high school), indivédis decide whether to enroll or not to the subsetju
educational stage (i.e. university) based on tHernmative set at their disposal at that time.
Nevertheless, once enrolled, students may progedgsmodify their choice since their set of
information improves by knowing the characterisotthe study course attended, its complexity, and
their ability to meet course requirements. Themftine decision process can be represented by the
following equation:

dit) =1 iff U(NPV{,Biye) > Cum(ed) t=0,1,2, ...x [1]

whered!(t) is a dummy variable equals to one if the studelecides to enroll at university at the
end of high school (tim&=0), and it is still equal to one if the student kespaying enrolled in the
following years (time=1,...,xwherex s the total years spent at university).

Each student decides to enroll at university, andantinue higher studies in the following
years, if the utility, which depends on the Netdera Value PV) of attaining a university degree
and on the non-monetary benefits of studyiBgwm), is greater than non-monetary cosw).
Monetary benefits, together with direct and indiretonetary costs, determine tiNPV of the
university degree:

v, ~ ¢ -
NPVi — Dt _ Mt __ Nt .
‘ A+r) L@+r) L@A+r)

= 1=

j=x+1

whereYp represents the yearly earnings of a universitgdggige,Yn the yearly earnings of a high-
school graduate (which is also the foregone easniagthe period when the student is enrolled at
university),Cw is the amount of monetary direct costs affordegebthe degred, is the retirement
age, and is the discount rate. Notice that the underlyiygdthesis is that monetary benefits and
costs may change over the period which the student is enrolled at university.

2.1 Higher education investment decisions and usityefailures

Students may revise their education decision througall the periodsthey carry on their
studie The learning process can modify, ex-post, the naspebenefits and costs associated to
university investment of each individual, thus afiag herNPV. Moreover, students learn more
about non-pecuniary benefits associated to theygtuolgram (or to the type of jobs they can start
once graduate) and about non-pecuniary costs (gffdnich depend on their ability.

Taking advantage of the additional information acepland possibly of calibrating the effort exerted
students shape their behavior and achieve oneedbllowing outcomes:

l. interruption of the study program (i.e. dropout),
Il.  graduation on time (i.e. within the legal duration)
lll.  graduation beyond the minimum period prescribed.

Considering that a learning process occurs by rsfggt university, the initial decision to enroll
at university can become suboptimal afte?, ....,xperiods because the costs exceed benefits. If this
is the case, students dropout. Alternatively, iyrhappen that benefits still overcome costs, sb tha

6 For the sake of simplicity, we can assume years.



university choice is still worthy, but students Mot graduate on time. Applying this dynamic
framework, all the previous educational outcomesnely dropout, graduation on time, and delayed
graduation can be explained.

To stress the importance of the contribution git@the traditional framework by the random
utility models, let us suppose that monetary béseind costs do not change as long as students stay
enrolled at university. Over time, students gaipezience, thus non-monetary benefits and costs may
be revised. In particular, they can properly assdssther the degree course chosen matches with
their expectations, and the effort needed to fudfildy program requirements. Thus, three situation
may occur at any point in time of the study process

1) If student’s expectations about the contents ofsthdy program are satisfied, and the effort
needed to keep up the study program is affordéidestudent remains enrolled at university
and she is able to graduate on time.

2) If the reverse inequality holds in [1] at tiMe 2,....,X, because one of the following cases
holds: a) student’s expectatiorBnf) are lower than expected; b) the effort requebagh)
is higherthan expected; c) botBym andCnwu are different than expected, lilim is greater
thanBnw, the final outcome is that the student dropouts.

3) If student’s expectationdBfwm) are not lower than expected and the effort regu@nm is
higher than anticipated, but inequality [1] holdien the student has to slow down, if possible,
as she cannot meet all the requirements of they gtrayram. In this case, the final outcome
is that the student delays graduation.

Trivially, if also monetary benefits and costs opaiifor instance once expected earnings, tuition
fees, family financial conditions, time devoted diudy, etc. vary) the initiaNPV may become
negative and the optimal outcome turns to be usiyewithdrawal. It is noticeable that in this
framework the decision of postponing graduationethels on the matching between students ability
and study program requirements (i.e. on the effdhiat is gradually updated with university
attendance.

2.2 Determinants of students’ outcomes

To facilitate interpretation of this model, we piad a list of the determinants that, both at micro
and macro level, can affect students’ benefits eosts of education investment, thus shaping
individuals’ choice.

Within the extended HCM framework, we can distirsuboth the benefits and the costs of
graduation into monetary and non-monetary. Thedetqa) earnings of graduates, which depend on
graduates’ wages and employment probabilities st the first category. Non-monetary benefits
reflect nonpecuniary preferences for educationettugy with inclinations for the specific degree
program attended (for instance Business, Medidiag,, and so on) and for the type of job it leads
to (for instance Manager, Doctor, Lawyer, etc.)t@A]i et al., 2012). Other non-monetary benefits,
associated to college attendance, are the posgifoilbe involved in side-activities, making friend
and forming relationships with them, the possipitif gaining independence, etc. (Toutkoushian and
Paulsen, 2016). Monetary costs can both be di@cexample schooling related expenses, such as
tuition fees, books, living costs, and so on; amdirect, namely foregone earningblon-monetary
costs mainly include the effort that a studenttioasxert to get the degree and dislike for edunatio
Since the degree of difficulty increases as fathaseducation level increases, the effort needed to
fulfill study requirements rises with the educatiewel, too. Finally, since students take decisions
comparing the present value of both benefits arsiscdime enters the decision set in two ways:
firstly, through the discount rate; secondly, thgbuhe time span over which graduates benefitef th
earnings differential as regards to the non-grasjathich depends on individuals’ preferences, but

7”We mean the earnings that an individual can olfigiantering the labor market directly after highaal diploma
rather than enrolling at university.
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also on the institutional setting, which defineSreenent’s rules. Monetary benefits (i.e. expected
graduates’ earnings) are related to students’ chenstics (i.e. ability, gender, ethnicity, family
network), to the field of study chosen, and to gneduates’ labor market conditions (for instance,
graduates’ employment rate). Non-monetary benefigsend on the matching between students’
expectations and study programs characteristicietdoy direct costs are strictly related to the
university funding system and the family finanaiahditions. In countries where tertiary education
is funded by the State (i.e. no or very low tuitfeaes and scholarships given to not well-off stuslen
direct costs are approximately null, hence houskEhalonditions do not affect students’ choice,
except for indirect costs. Instead, in countrieerehstudents pay non negligible tuition fees (eithe
fixed or related to family income), monetary cositsl their sustainability greatly depend on family
financial conditions and on the possibility to lmmwrmoney from the market. Monetary indirect costs,
represented by the foregone earnings, depend osathe set of variables that affect the expected
earnings of graduates, i.e. ability, gender, ethnitamily network together with the non-graduates
labor market conditions. Non-monetary costs (effarte related to several features. Firstly, to
students’ ability in relation to the specific degnerogram: the greater the ability, the lower s th
effort needed. Secondly, other things being eqdightility increases with the time devoted to
commuting or working rather than to leisure. Fipa#ffort is also conditioned by the structure of
teaching activities, together with their timetaldeyd the quality of the facilities provided by the
university (for instance tutoring activities, coetisg services, etc.).

In this theoretical framework, we argue that stusiehouseholds’ or institutional characteristics
may affect the capacity of individuals to correqilsedict benefits (monetary and not) and costs
(monetary and not) associated to tertiary educatieestment, thus shaping their outcomes (dropout,
completion on time or with delays). As an exampidijviduals who decide to enroll at university at
an older than “usual” age are likely to be moresooous of their own ability and aptitude, and they
can make well-informed decisions. This may prevér@m from taking the wrong choice at
university. At the same time, older freshmen ararawhat they have a shorter time-span to benefit
of the wage premium related to university educatand this should incentivize a faster academic
path. On the other hand, older students (i.e. dieing enrolled beyond the legal length) are Vikel
to experiment the “obsolescence” of their previkmgwledge, and this could increase their costs and
lead them to dropout or to slow down the achieverottie degree. Offspring of university graduates
may have better information about the universistam, its organization and the expected effort that
has to be made to complete the degree than those@relw up in a poor educational environment.
This would lead them to dropout less frequentiynttieir peers who acquired information only after
university enrollment. Finally, if the universitystem is publicly funded and/or if a student comes
from a well-off family, the monetary direct costisemlucation are null or easily affordable, and this
should lead to reduce the dropout likelihood. Whsyéf a student faces no constraints (set by the
institutional framework or by the family itself) temain enrolled, he/she could be encouragedyo sta
longer than needed at university.

To sum up, once the assumption of imperfect inféionais introduced, investment in tertiary
education is not anymore static, hence potentialrés (i.e. either dropout or delayed graduation)
are the results of a continuous optimization pre€ds particular, dropout occurs when reverse
inequality holds in [1]. If both monetary benefégad costs do not change over time, this happens
because of the effects of the learning processhwiias changed non-monetary benefits and costs.
Delayed graduation, instead, occurs when the eféguired for the study program was undervalued
and or the benefits were overvalued (i.e. abilifiesvery low), but the inequality in [1] still .

In this framework, the outcome of the educationcpss depends on the student’s ability to
correctly predict the expected non-monetary bemefitd costs of education, as well as on the
differencebetween monetary benefits and costs. The lows#hissdifference (i.e. the closer is the

8 In this regard, DesJardins et al. (1999) as weDasJardins et al. (2002) argue that early witlidrdrom university
would not necessarily be considered as a failure.
6



student to the margin), the lower is the decresmegase) of the non-monetary benefits (costs) that
leads the student to dropout, instead of gradud&tindime or with delay).

By applying this theoretical framework, in SectiBrwe review the most relevant empirical
contributions on the choice to invest in tertiagyeation, focusing on two specific outcomes: drdapou
and delayed graduation. For each determinant, segs how it influences the costs and the benefits
associated to this type of investment, and theroee ih may potentially modify the staying on
decision over time.

3. University dropout and delayed graduation: an overview of the deter minants

As argued in the theoretical section, universityput and delayed graduation are the results of
a sequential process made under gradually decgekesials of uncertainty on education costs and
future returns.
In what follows, we review the existing empiricéletature to assess the factors that shape
university final outcomes at an individual leveleWrganize those determinants into four categories:
I.  students’ characteristicabilities and behavior,
Il.  parental background and family networks,
lll.  characteristics of tertiary education system asdtirttions,
IV. labor market performance,
by discussing the role of each factor on studedégision. For the sake of clarity and to link
theoretical framework and empirical literature, enthhat all determinants affect both benefits and
costs of university investment.

3.1 Students’ characteristicabilities and behavior

Students’age is a relevant factor frequently explored in the erogl literature. Students
enrolling in university at an older age, whatevbe treason is, are more likely to drop out
(Montmarquette et al., 2001; Smith and Naylor, 2(®&ttatton et al., 2008) or to graduate later than
the legal duration (Lofgren and Ohlsson, 1999; BHanand Winter-Ebmer, 2003; Lassibille and
Navarro Gomez, 2010; Vallejo and Steel, 2017). Witlilis finding highlights a clear correlation
between entry age and university failures, it camstablish a causal relationship since theseesdudi
do not control for the non-random selection oflireen students by age at enroliment.

Results are much less robust when a totally exagedemographic factor, namedgnder is
investigated. On average, men tend to drop ouhivieusity more often than women (McNabb et al.
2002; Arulampalam et al., 2004a; 2004b; Gury, 2@dppellari and Lucifora, 2009), but women are
more likely to drop out when most of their classesadre men (Mastekaasa and Smeby, 2008; Belloc
et al., 2010). According to Goldin et al. (2006)ang the main determinants of women’s completion
advantage, there are higher ex post payoffs tatgrtducation, the postponement of maternity, and
a stronger commitment to education. Moreover, 8tickner and Stinebrickner (2012) report that
women'’s academic success is largely due to geriffiersshces in study effort, resulting in differeisce
in grade point average (GPA) and beliefs abouitgblhstead, agreement has yet to be reached on
the relationship between gender and delayed griatua®n the one hand, Aina et al. (2011) and
Lofgren and Ohlsson (1999) report a lower tendesfayen to graduate on time. On the other hand,
Hakkinen and Uusitalo (2003) and Lassibile and Mavasdémez (2011) come to opposite
conclusions when they analyze cohorts of studemtsled in short university degrees.

Another exogenous determinant eshnicity Some studies, which focus on the university
performance of “minority” students (Alon, 2007; Aland Tienda, 2005; Light and Strayer, 2000),
show higher than average dropout rates (HarveyAmaerson, 2005). Moreover, these studies argue
against the effectiveness of affirmative actionges$, which advocate the application of less sever
criteria when selecting minority students. Intriggly, Light and Strayer (2000) and Alon and Tienda
(2005), who analyze the same dataset (National ibasigal Survey of Youth) using two different
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statistical strategies — a two-period model witmidianeous estimates, and the propensity score
matching, respectively —, draw opposite conclusi@dns the one hand, Light and Strayer (2000)
conclude that, regardless of the students’ ethnittie higher is the quality of the matching betwee
a university and the student’s skills, the higlsethe likelihood of educational attainment. On the
other hand, Alon and Tienda (2005) argue that nitynsetudents have a greater chance to get a degree
if they enroll in more selective universities. Whthe first result is rather intuitive, the secama is
supported by the fact that the performance of niyn@tudents are enhanced when universities
provide higher quality standards of both faculaesl peers.
Likewise, the studentsabilities at the time of enrollment seem to play a contrexarrole in
determining the probability of dropping out. Sonréctes show that students with better school
attainments are less likely to drop out of univigr€smith e Naylor, 2001; Arulampalam et al., 2004a
2004b; Stratton et al., 2008). The high schoollfinark is found to be the most important determinan
of both the probability of earning a degree andlahining a higher final grade also by Danilowicz-
Gosele et al. (2017) for Germany. In line with #¢héadings, comparing two cohorts of high school
leavers in the US, in years 1972 and 1992, respgtiBound et al. (2010) observe that the increase
in the number of freshmen was not paralleled bg@ural increase in graduations, and argue that this
might be due, in part, to the fact that freshmenilduprepared to complete postsecondary education.
By contrast, a number of studies show that studerits higher secondary school final marks are
more likely to withdraw (Desjardins et al., 199%IBc et al., 2010). In this regard, the educationa
behavior can also be influenced by the combinadidngh expectations and university achievement:
whenever the students’ beliefs are not met by usityeperformance, they are more likely to dropout.
Prior academic skills also affect the time needeattain a degree.
Both Lassibille and Navarro Gomez (2011) and Airel.2011) provide evidence that highly skilled
students, as measured by the type of high schtemided and by their final grade, need less time to
complete their degree. However, it still remainslaar whether the positive impact of pre-enrollment
students’ characteristics on the time to degreepteton can have a causal interpretation. In this
regard, two studies from the US reach opposite lasiuns. On the one hand, Bowen et al. (2009)
report that, in the last decades, the lengthenirtgeotime needed to graduate is mainly due to the
continuous worsening of the abilities and/or theie@conomic conditions of the students enrolling
in university. On the other hand, Bound et al. @0do not find any empirical evidence correlating
the variation of students’ characteristics with étepsed time-to-degree. Thus, they conclude that i
the time needed to graduate depend on the stuttprabty”, the worsening of the median grade of
high school final exams, observed in the last desad the US, should have led to a much longer
time to degree completion than the one actuallpnaed® The dropout probability is also directly
correlated to a student’'s awareness of her acadshilis, which could be overly optimistic at the
time of starting college (Manski, 1989; Altonji, 9% Carneiro et al., 2003; Cunha et al., 2005;
Stange, 2012; Stinebrickner and Stinebrickner, 2014

Early academic achievemerdppear to influence significantly the probabilitydropping out.
In this regard, students are more likely to corgimumiversity if they get good grades right at the
beginning, regardless of their previous school gepee (Montmarquette et al., 2001; Bennett, 2009;
Belloc et al.,, 2010). In addition, in a survey oérBa Colleg¥ students, Stinebrickner and
Stinebrickner (2014) highlight the importance obtdg performance on dropout decision. They
observe that poor grades at the beginning mayenfla dropout in three ways: 1) through grade

9 Further psychological students’ characteristicthattime of postsecondary education enrolimeigt &elf-confidence,
stress management, inclination to procrastinate sanon) that may affect university success oufaihre key topics of
some psychological/cognitive studies, which, f@se@ns of space, this review will not address. Sem$tance, Pritchard
and Wilson (2003xndJohnson and Bloom (1995), Beswick et al. (20114, lage (2005) concerning dropouts.

10 Berea College was founded with the aim of favayiencess to tertiary education to deserving stsdeho had limited
financial resources thanks to low tuition fees afffdrdable accommodation. In 1998, university feese equal to
$1,000.



progression cutoffs that force them out of uniugrsR) by decreasing the ex post payoffs to
education, and 3) by reducing the enjoyability niversity. Through a dynamic learning model of

university dropout, the authors also show that 48%lropout in the first two years are due to

increased students’ awareness of their low acadparfiormance; however, this effect vanishes in
the following years. According to Stinebrickner a@tinebrickner (2012), the same holds true for
early dropouts, thus confirming the importancenviisting in policies aimed at increasing students’
knowledge of their academic skills during high swhdo prevent both individual and system

inefficiencies.

Another important issue concerns the correlatidwéen theamount of timaledicated to study
and the university outcomes. Research carriedrotihe US shows that the time spent attending
lessons and studying has decreased over the padetades, thereby lengthening the time to degree
completion (Babcock and Marks, 2011; Scott-Claytd@12). Such empirical evidence should
nonetheless be examined carefully as tertiary onésodo not only depend on the time spent to study,
but also on the interaction between study timetardstudent’s abilities and motivation (Nonis and
Hudson, 2006; 2010).

A reduction in study time is often related to thectf that students work. For example,
Stinebrickner and Stinebrickner (2003), by usingnasumental variable (IV) the random assignment
of Berea College students to a mandatory work-sfudygram correlated with different working
hours, show that an increase in working time durungversity negatively affects academic
performance. This finding is partially confirmed Bywrolia (2014), who extends the analysis to all
American students, divided into part-time and futie workers, as well as to all off-campus jobs.
This analysis relies on estimates with fixed edotcontrol for students’ unobserved and permanent
characteristics that may affect both work and studgnsity. In addition, generalized method of
moments models (GMM) are employed to account foemttally endogenous relationships between
working and academic performance, varying over tideng this model, Darolia (2014) shows that
long working hours decrease the number of creditspteted by full-time students, but do not affect
significantly the grade distribution. Similarly,e&megative impact of working time, even at “low
intensity”, on academic progression is confirmedTholenti (2014) in a study where a cohort of
European students is analyzed by means of a nedaittemial regression model, which takes into
account work experience as an endogenous multimdreg&ment. In general, having a job while at
university entails poor final outcomes: namely higik of dropping out and lower completion rates
(Thomas, 2002; Dolton et al., 2003; Kim, 2007; liaile and Navarro Gémez, 2011).

Among the factors linked to behavior of studentsrduthe university periodheir ability to
interactwith mates and professors is crucial to deterrthia& university persistence in the theoretical
approach of Tinto (1975) and in the empirical asad/by Pascarella and Terenzini (1978), Pascarella
et al. (1978), and Terenzini and Pascarella (19Z8hversely, with regard to social interaction and
relationships with peers, Tinto (1997) reports statlents participating in study/learning groupes ar
more likely to persist between the first and theosel year of university. This happens thanks to the
reference network and the bond created with th#utisn, even though such result reveals a simple
correlation because the adopted methodology doesake into account the endogeneity of the
students’ participation in any study groups. Momowsing administrative data integrated with a
unique survey on the roommates’ observable charstits, Stinebrickner and Stinebrickner (2006)
highlight the importance of peer effettge.g. students’ study time and effort) in incregsthe
probability of degree attainment.

3.2Parental background and family networks

The body of literature addressing the intergenemnali transmission of education has provided
conclusive evidence thatarental backgroundstrongly affect children’s educational attainment,

"For a general overview of the role exerts by pearsducational outcomes see Sacerdote (2011).
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although to a different extent according to thentpuand education system considered (Haveman
and Wolfe, 1995). In particular, several studiesvslthat family background (proxied by parents’
education or occupation) has a significant negatoueelation with dropout behavior. For instance,
Johnes and McNabb (2004) find that the parentsijpaton plays a significant role in determining
both educational attainment and voluntary dropprayiding evidence that students with unskilled
parents are more at risk of failure. Similarly DetPo (2004), Cappellari and Lucifora (2009),
Trivellato and Triventi (2009) and Aina (2013) sops the result that dropout rates are higher
amongst poor socio-economic groups. By contraseghigible effect of social class background for
students enrolled in medical schools is shown bylainpalam et al. (2004a; 2004b and 2007),
although, according to their findings, having aguérthat is a medical doctor reduces the likelihood
of dropping out. The cultural family backgroundpxied by the parents’ education level, does not
seem to play a significant role (Aina et al., 2014ssibille and Navarro Goémez, 2011) — and
sometimes appears to be completely irrelevant @loiand Winter-Ebmer, 2003) —, in determining
the time to degree completion.

The education level and occupation of parentsgatteer, do not only allow to determine the
socio-economic conditions of students, but are alsod proxies offamily income which has
controversial effects on students’ academic outcrRaw data provide evidence that high school
leavers coming from low-income families are gergralss likely to attain a university degree than
others. For example, according to Manski (1992 )ptfedability of graduating in the US for students
from low-income families is 11%, whereas it is 246t students from high-income families. A
possible explanation of these findings is that pgtadents might have to work in order to afford
increasingly higher tuition fees (eg. the US arel W), especially in absence of financial aid (i.e.
scholarships, grants or loans). This, in turn, \Wawlduce their commitment to graduation. Family
resources may influence dropout probability alsough another channel. Students from low-income
households could be the first ones in the familygéb a degree, leading to potential lower than
expected university returns due to lack of goodiffiametworks?, as well as of a family business
inheritance. This could prevent them not only fremnolling at university, but it would also favoeth
choice of dropping out after experiencing earlydaeaic or financial problems (Kiker and Condon,
1981; Thomas e Zhang, 2005). With regard to anadut system where university tuition fees are
commensurate with family income, like the Italiameo disentangling the effect of family income
from parents’ education, Aina (2013) finds that treusehold economic conditions do not affect
dropout rates, while academic persistence is pes$jticorrelated with parental education. An
alternative explanation of the higher dropout r@bserved in less privileged students comes from
Stinebrickner and Stinebrickner (2003). Using agaiministrative data aratl hocsurveys on Berea
College students, these authors demonstrate tlaaleasc failure of students from low-income
families persists also in the absence of directation costs. Similarly, by integrating administrat
data with a set of information gathered througheed#pd surveys on financial conditions,
Stinebrickner and Stinebrickner (2008) identifyditeconstrained students and show that dropout
determinants are mainly related to other factarseswwhen financial constraints are removed, dropout
rates remain unchanged. Even though, to the besirdinowledge, there are no studies correlating
directly the time to degree completion with famelyonomic resources, Bound et al. (2010) show that
the largest increase in time needed to attain sedegas registered among US students from low-
income families. Furthermore, Bowen et al. (200®)ve that the inverse relationship between socio-

12 Existing literature suggests the central importasfcsocial networks (Jackson, 2010). Family andadowtworks are
stated as one of the main channels that affectdaiaoket outcomes (see Holzer, 1987; loannidesLandy, 2004;
Kramarz and Skans, 2014; Plug et al., 2018; AirthNigoletti, 2018).
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economic conditions and time needed to attain acgedepends more on family income rather than
on parents’ education level.

3.3 Characteristics of tertiary education system arstitations

Since this cluster group includes a wide and ratteterogeneous set of characteristics, we
distinguish among three different sub-groups.

a) University facilities, admission rules and orgariina of academic activities

There are a number of indicators that can be uséatkntify thefacilities offered to students by
universities. Indeed, aspects of degree coursena#on, for example type of teaching tools and
tutoring, type and scheduling of examinations, amiad concurrently teaching classes, may affect
students’ success by stimulating or discouragirgjr thollege progression and their motivation
(Jansen, 2004; Van Den Berg and Hofman, 2005). Antlbem, the most common one is definitely
the teacher/student ratio. Other measures inchelaiumber of students attending class, the amount
of tutoring hours, and the time spent on bureaigctasks. According to some literature widely
acknowledged in the US (Bowen et al. 2009; Bounal.e2010), the increase in university failures
in the last few years is related to the worsenin® “quality” of the services offered to studerds
a result of increased demand for postsecondaryagidaucnot paralleled by an adequate growth of
university resources. In this regard, two surveyBbund and Turner (2007) and by Bound et al.
(2010) analyze two cohorts of students, enrolled972 and 1988, to estimate the most recent
counterfactual attainment rates on the basis dégialte characteristics in 1972. They demonstrate
that the increase in dropouts and delayed grachsatating back to the 90s was caused not only by
a decrease in financial and human resources pdergiubut also by an upturn in enrollment in
universities with poorer resources (i.e. sectanét)s Herzog (2006) corroborates the importance of
the quality of academic resources by demonstrainggative correlation between the ratio of tenure
track faculty members to temporary faculty membserd the dropout probability. A more recent
paper (Kurlaender et al., 2014) quantifies the amaofi resources by determining the total number
of available slots in various courses at the Ursigrof California, Davis. This analysis is based o
the observation that, in a situation of coursea@tarstudents are more likely to enroll in courtesy
do not want to attend, completing fewer creditsaAesult, these students will graduate beyond lega
terms. Kurlaender et al. (2014) use the exogenatiation of randomly assigned course registration
times as an instrument to establish the casualdetlveen course scarcity and on-time graduation.
The authors conclude that the OLS estimates, wiiecimot take into account the endogeneity of
course enroliment, overestimate the negative efdéatourse scarcity on the number of credits
completed in a given term. With reference to sizgan (2004) finds that retention and graduation
rates are greater in large institutions becausth@fincreasing amount of academic services and
support universities can provide to students, duscale economies.

As expected, tertiary education systems applgidignission criteriaare characterized by lower
dropout rates and shorter time to degree completompared with less selective systems (Bowen et
al., 2009; Bound et al., 2010). Nevertheless, sgleprocesses are effective only if they are well-
designed. For instance, in their research, Aruldampat al. (2007) show that the dropout rate in the
UK medical schools in the last few years has beaimlyncaused by increasingly less efficient rules
applied to the selection of entering students. Sadities, although generally based on observable
characteristics of students (e.g. final marks ghhschool diploma, type of high school attended,
grades in the main subjects, etc.), do not allogvager evaluation of the students’ motivation or
attitude to medical studies. More generally, Arytatam et al. (2007) and Smith and Naylor (2001)
discuss the trade-off faced by universities. Onaihe hand, tertiary education institutes, to preser
their financial stability, need to increase enrahts, which may lead to admit also students lacking
adequate academic preparation and/or motivationth@nother hand, universities are forced to
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improve their efficiency, by reducing dropouts afapsed time to degree. Similarly, Francesconi et
al. (2011), using administrative data from a lapg@ate Italian university, report the inefficacy o
the admission selection process with regard to exoéx performance of selected students, thus
arguing that the existence of many public univegsihot implementing strict procedures for students
selection provides a valid outside option. Carme¢l. (2015), instead, find that a selective adinn
policy introduced in a large public Southern Italianiversity reduces the dropout rates of freshmen
and improves their grade point average. They atigaethis result is mainly driven by the narrow
university supply in the area.

As already mentioned, a large body of literatuferreng to the model of Tinto (1975) correlates
the probability to get a degree with the level lné student’s academic integration. According to
Terenzini and Pascarella (1977 and 1978) and Radkcand Terenzini (1978), universities should
improve the relationship between faculty memberd students by increasing the frequency of
student-faculty interactions, especially those dasean informal exchange of views or those aimed
at discussing the students’ academic achievemidotgever, such interactions would not be equally
effective for all students, as these relationshngsstrictly related to students’ characteristigshsas
ethnicity and socio-economic background. Accordm@ascarella et al. (1986), the organization of
intensive (i.e. full time) orientation days at theginning of university courses appears to be
particularly effective in strengthening the relasbip between students and universities.
Nevertheless, such literature cannot give polichoations, because it does not consider the patenti
endogeneity of the students’ integration to unilgrgnyway, the same authors state in a different
paper (Pascarella and Terenzini, 1980) that a qdmtification, by means of proper determinants,
of students who are more at risk of dropping outiallow universities to implemerad hoc
interventions for these students (e.g. counsetimgying, etc.). According to Montmarquette et al.
(2001), the learning environment and the possybibr a student to establish fruitful relationships
with faculty members and peers are crucial. In suppf this hypothesis, the authors show the
existence of a non-linear relationship betweensctase and dropout probability. In disagreement
with previous analysis, showing that small clagaeer academic performance, Montmarquette et al.
(2001) state that the ideal class size, in ternpeddistence probability, is between 80 and 90estts]
if it exceeds 110 students, then the persistermeghility drops dramatically. The authors provide a
rationale for their observation by speculating thatimal academic performance is achieved by the
greater effort provided by professor in developingsson plan once the class size is perceived as
adequate and effective (i.e. neither too smalltaorig). Furthermore, in this context, other ¢ast
such as the availability of technology support lie tclassroom as well as the presence of an
appropriate number of teaching assistants seemdst lacademic performance.

According to Di Pietro and Cutillo (2008), a gradtexibility in curricula and the improvement
of the services offered to students brought by20@&l reform of the Italian tertiary education syste
had an overall positive effect on academic perfortedeading to a subsequent decrease in dropout
rates.

Regarding delayed graduations, it appears thairtpenization of teaching activities — especially
those about rules to access exams, possibilitggib @xams, humber of sessions available for thesis
examination, etc. —, might affect students’ perfance as well. Even though there is no robust
empirical evidence corroborating such hypotheskiciwtherefore should be further examined, it is
possible that an excessive freedom given to stedenbrganize their studies does not necessarily
favor the attainment of the degree in due timethis regard, Lofgren and Ohlsson (1999) compare
Swedish universities, which establish fewer thdsignse sessions with respect to other universities
and find thatceteris paribusstudents enrolled in the former graduate moredtgpi

b) Public and private funding of tertiary education

In most OECD countries, university education isvilgdinanced through public resources: on
average, 69.9% of tertiary education costs arentied by taxpayers, with an average of 78% for EU
countries (OECD, 2017). Nevertheless, public supfootertiary education goes from less than 40%
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of total spending in some countries (i.e. US, UKréa, Japan, Chile, Australia), to more than 90%
in others (i.e. Sweden, Iceland, Austria, Denmgmkland, Norway).

The greater is the financial burden on collegeestig] the more they need to work and/or to get
loans, to finance their studies. Kane (1994) shithas university fees play a major role in deciding
whether it may be worthwhile or not to invest intisey education. Remarkably, students coming
from low-income families appear to be more respantd a one-dollar reduction in tuition fees than
to a one-dollar increase in financial aid.

As for the time needed to attain a degree, thednigimiversity fees are, the more expensive
delayed graduations become. Consequently, stugdrdspay high tuition fees are encouraged to
graduate on time, although this incentive couldnfigated if they work to pay the fees. The
empirical analysis of Garibaldi et al. (2012), whiapplies a regression discontinuity design to a
homogeneous sample of students enrolled in a prikalian university, shows that an increase of
€1,000 in university fees leads to a 5.2% declindalayed graduations. Since this fee hike does not
appear to affect the quality of the student pertoroe, as far as university final grade is concerned
nor does it cause more students to drop out, ttit@esiconclude that delayed graduation is due to a
suboptimal effort made by students. However, itudthdoe pointed out that a similar reduction in
delayed graduation would not be necessarily obdgemepublic universities where the socio-
economic background and the preparation levelunfesits are likely to be different from the private
university analyzed. From a slightly different vigeint, which anyway substantiates the findings by
Garibaldi et al. (2012), Brunello and Winter-Ebn{@003) show that, if universities are highly
financed by public resources, students prolongithe needed to attain a degree, since the private
marginal costs of university investment decreaseth®@ other side, Scott-Clayton (2012) finds that
high university fees (and a low public support ¢otiary education funding) force low-income
students to work, to pay for their studies, asagitheir families cannot financially help or theanaot
get access to loans, thus delaying the time toedegitainment. Even though such result might seem
in contrast with those mentioned above, it hasetodited that the average amount of tuition fees in
the US, where the Scott-Clayton’s empirical exercig@as carried out, is much higher than the one
observed in Europe where the other two studie$oatesed on.

c) Financial aid and student services.

University students may benefit from various kirdsaid: scholarships, fee exemptions, food
stamps, housing, books, etc. In this regard, ptevistudies on university dropouts have mainly
focused on the effect dinancial aid omitting from their analysis transfers in kinde(i services
directly offered to students). For example, Alo@@2) observes that the negative or negligible &fec
of such aid on the probability of university petsicce — a quite puzzling result of the empirical
literature until the early 2000s - are mainly doi¢hte endogenous access to such aid. If not taken i
account properly, the non-random selection of sitglthat can access financial aid could attriboite t
these aid a misleading effect which, in fact, delseon the characteristics of the student benefiting
from them: individuals who often belong to low-imse groups. An example of such result can be
found in Stratton et al. (2008) who analyze thrae&comes (i.e. persistence, dropout, and stopout
behaviors) in a multinomial logit context to demivate that students receiving a scholarship are
more likely to drop out than students receivinganl This finding can be explained observing the
different criteria that regulate the access to $oand scholarships: university loans generallyogo t
students with high credit scores, while scholarstage given to low-income students according to
their merit. Studies that, instead, take into aotamon-random selection of financial aid recipients
reach different results. In this regard, compaindjviduals who are entitled to a scholarship with
those who have actually received it, Singell (20§lQws that a raise of $1,000 in a scholarship can
increase the probability of persistence to the ségear of university by 1.4 to 4.3%. Furthermore,
Alon (2007), using an IV method, reports similandings in the probability to attain a degree,
especially when minority students (e.g. Afro-Amarnis, Hispanics, and so on) are the recipients of
such benefits. Moreover, Arendt (2013) reports éhiaform implemented in Demark in 1988, which
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brought the total amount of financial aid per siitde $3,000 per year — considering that the access
to financial aid was allowed to all students, whimed down other incomes —, had negligible effects
on the dropout rates of students from wealthy aigthlyr educated families, whereas it reduced
dramatically the dropout rates of students from-gmaduate families. Interestingly, also a greater
geographical diffusion of universities may be listas an “indirect” financial aid to students,
considering that it would reduce mobility coststhe 90s, the Italian education system changed the
geographical distribution of its universities at tprovince level; exploiting this change, and
controlling for the selection at the time of enmadint, Oppedisano (2011) finds that the opening of a
new university site reduces the dropout rates Ipgréentage points, with no effect on the time to
degree.

Regarding the time required for successful degmmptetion, the effect of financial aid
interventions is quite controversial. For instartes empirical studies evaluating the impact of new
reforms on student financial aid in Finland andr@amy show a drop in the time to degree in Finland
(Ha&kkinen and Usitalo, 2003), albeit of modest tgnéind limited to graduation programs that
traditionally require longer time to degree comiplet but no effect at all in Germany (Glocker,
2011). Similarly, a case study of a merit scholgrgirogram in West Virginia, which provided
financial aid to students with a minimum GPA andrse load, reports a significant reduction in the
time needed to graduate (Scott-Clayton, 2012).Wwige, a program implemented in Norway, that
expected the state to refund 10% of university$aarcase of on-time graduation, showed a decrease
in the time to degree completion (Gunnes et all320

Taken all together, these findings show that thie@mue of financial aid programs depends on
the nature of the incentives/disincentives: theetim degree lengthens when the program reduces
tuition fees for all students independently of stuid’ efforts, whereas the time to degree shortens
when the program provides scholarships or fee wsioply to deserving students.

3.4 Labor market conditions

Labor market conditions are crucial determinantghef student’s decision about education
(Stange, 2012), since they affect both foregoneilegs once enrolled, and earnings as university
graduates. Consequently, a rise in unemploymees @uld lead to either educational persistence,
due to job scarcity, or to university dropout,tiidents predict lower than expected ex post return
education. Since labor market opportunities of gedels may be different from those of secondary
degree holders, it is hard to predict whether @ insunemployment rates would increase or reduce
the time to degree completion. According to Smitt &laylor (2001), an increase in unemployment
rates would raise dropouts in the UK. Di PietroQ@Pshows that such result is true also for Italy,
but only in specifications omitting regional dumnagriables since unemployment rates would
capture the uncontrolled regional heterogeneitgaeffin contrast, the inclusion of regional dummy
variables reveals a negative correlation betweamypoyment rates and dropout probability. This
result can be explained by the tendency of Itadtailents to remain at the university in the presenc
of job scarcity; a choice that is also determingdh® relatively low (direct) costs of Italian pudbl
universities. Similarly, Adamopoulou and Tanzi (ZP1ind that the recent recession, by lowering
the opportunity cost of university education, heguced the risk of withdrawal for Italian students.

Concerning delayed graduations, two papers, tls¢ dine exploiting the variability of labor
market conditions in 10 European countries (Brunafid Winter-Ebmer, 2003), and the second one
using the unemployment rates variability in Itabina et al., 2011), come to similar conclusions:
there seems to be a positive correlation betweemptoyment rates and the time needed to attain a
degree, a result that supports the parking lot thg®is'® In contrast, Messer and Wolter (2010),
analyzing the Swiss education system, notice ativegeorrelation between unemployment and time

13 We define aparking lotstudents that keep being enrolled at university bacause in the meanwhile they do not
receive any job offers.
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to degree completion; that is to say that when yleyment rates rise, students tend to graduate in
a shorter time because they have fewer possibiliti¢ind a job during their studies.

4. Conclusions

The theoretical framework of the human capital steeent model, firstly proposed by Becker
(1962) and subsequently extended by applying ardinatility framework (see for instance Comay
et al., 1973; Manski, 1989; Altonji, 1993; Stinelmer and Stinebrickner, 2012), is the basis of our
review, which helps to analyze the well-known unity failures, namely dropout and delayed
graduation.

In this framework, students’ university choice dhdir academic outcomes are modeled using
a sequential approach, in which students gatherrmdtion through university enrollment. By
adjusting their information set, students contirslpurevise benefits and costs of university
investment, thus modifying the number of years dfication chosen, making rational even the
decision to drop out or to delay graduation.

The factors that explain university failures ar@sidered in the investment decision model,
too. We clustered those determinants into four ncategories - students’ characteristics, abilities
and behavior; parental background and family netsjacharacteristics of tertiary education system
and institutions; labor market performance - tedss findings of the empirical evidence.

The existing literature does not offer undisputaielence of which are the key determinants
of dropout and delayed graduation, making it dificto propose specific interventions, while
suggesting that university failures are, indeedemeined by a complex range of individual and
institutional characteristics.

From the proposed survey the importance of haviognaplete set of information for making
the best evaluation of the university choice em&r§@st, institutions should help students to have
an accurate perceptions about their true attituad®hties, motivations, and characteristics neagss
to succeed in the field of study chosen. Secondpitld be useful to provide correct forecasts ef th
prospective labor demand by sectors and skillsiaéibnal and international level, together with
details of future remunerations. Third, it shouddilmportant to produce information on the provision
of degree courses, on the characteristics of tgréducation institutions in terms of facilitiese(i
tutoring, counseling, sports, etc.), class sizaghang quality, financial aid, and interactionsvizetn
professors and students.

Independently of students’ characteristics and iehahe surveyed literature clearly argues
in favor of the importance of the quantity and gyadf human and financial resources available at
the university level. In fact, it is quite well doowented that the increase in university failurenore
recent years, all over the world, is related to wWwesening of the quality of services offered to
students, as a result of an increased demand $tsgupndary education not paralleled by an adequate
growth of university resources. In this contexg Worst solution would be to enroll more studeats t
increase the total amount of financial resource=vextheless, to avoid additional deterioration of
university efficiency, tertiary systems need todagufficient resources since the start, as theyvall
to implement appropriate remedial measures to eackhese university failures and
contemporaneously guarantee highly skilled humaitalao the economy.

In summary, we find that the university decisiopebcess can largely benefit from an all-
inclusive orientation activities provided to stutkehefore they enroll at university. As they obtain
more complete understanding of the potential carstisbenefits of this human capital investment the
risk of early withdrawal or delayed graduation tenreduced (Levy and Murray, 2005). Similarly,
also activities devoted to help first-year studemtzdapting to the college environment and lifeyma
increase students’ success.
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