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Abstract
This article estimates the effects on depressive symptoms, family relationships, social
support, and academic self-efficacy of participating in a forgivable loan program, using an
instrumental variable (IV) estimation strategy. In particular, we estimate local average
treatment effects (LATE) of program participation on these variables, using program
eligibility as an instrument. In this case, estimation needs to account for endogeneity,
given that not all eligible students decided to participate in the program and that variables
affecting the decision to participate in the program might be related to the psychological
variables being evaluated. We found negative effects on all the psychological variables.
Additionally, we found that program participants were significantly more likely to move
and attend elite, accredited, and more expensive universities, which explains the observed
psychological symptoms. Results are interpreted in terms of the pressures that non-
traditional students receiving financial aid face when adapting to college.

Keywords College adaptation . Financial aid .Depressive symptoms . Social support .Academic
self-efficacy . Family relationships . Instrumental variable . Loans .Mobility .Working class
students . Acculturation

Finding that financial aid increases college enrollment and graduation might seem obvious.
However, the decision to enter and stay in college is not fully rational, and therefore it cannot
be explained by models based exclusively on profit maximization (Thaler 2015). For this
reason, understanding the effects of financial aid on college enrollment requires to explore less
obvious questions: How are students going to feel in the college context? Are they going to
feel supported and accepted? Are they going to feel happy, successful, and competent? How is
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the sense of self-efficacy going to be affected by the new environment? This study describes
the effects of a nationwide forgivable loan program on several psychological variables in a
large sample of first-year college students. Specifically, this study focuses on the psychological
outcomes of students participating in “Ser Pilo Paga,” a program that provided merit-based
forgivable loans for tuition and living expenses to low SES students enrolled in high-quality
institutions accredited by the government. To participate in the program, students should be
ranked in top 9% in the national qualification exam and had to come from a household scoring
below the poverty cutoff (Londoño-Velez et al. 2017). The entire loan became a grant if
students graduate, but they had to assume the full costs of tuition and expenses if they did not.
Prior research shows that the program increases low-SES students’ enrollment in high-quality
institutions in Colombia, a country with very high levels of inequality (Alvarez et al. 2017).
However, so far, only qualitative descriptions of its psychological effects have been conducted
(Corredor et al. 2019). These descriptions point out that students in the program face strong
symbolic and economic barriers when trying to adapt to college and that they display multiple
agentive strategies to overcome these barriers. To provide quantitative estimations of the
program’s psychological effects, differences between participants and non-participants in
several psychological variables are evaluated using instrumental variable (IV) estimation.
We find negative effects of program participation on depressive symptoms, family relation-
ships, social support, and academic self-efficacy. These effects are explained by several
features of the program such as placing students in elite universities, creating potential debt,
increasing academic pressure, and allowing geographic mobility. These factors are also
evaluated using an IV strategy.

Financial aid programs for college education

Literature on financial aid programs shows that providing financial aid to college students
increases enrollment rates among financial aid recipients (Alvarez et al. 2017; Dynarski 2002;
Londoño-Velez et al. 2017). Furthermore, financial aid favors the enrollment of low-income
and minority students (Alon 2011). Regarding the effects of financial aid on persistence and
graduation, the evidence is mixed (Hossler et al. 2009). Some research shows positive effects
of financial aid (Alon 2007), while other evidence shows no effects on post-enrollment
measures, even for 2-year programs (Welch 2014). Additionally, research points out that there
are high attrition rates among financial aid beneficiaries, even in merit-based programs, and
that financial aid for 4-year programs only improves persistence for students who are able to
keep financial support (Henry et al. 2004). These results indicate that success for financial aid
beneficiaries is not guaranteed. Take, for example, the case made by Alon (2005) showing that,
in need-based programs, financial aid increases persistence but unobserved student character-
istics associated with eligibility act in the opposite direction, in many cases offsetting the
positive effects of financial aid.

To better understand the pressures derived from financial aid, particularly from forgivable
loan programs, the effects of loans need to be described (Alon 2007). Research indicates that
loan availability has positive effects on enrollment (Page and Scott-Clayton 2016), although
these effects might be negative for minority or low-income students, who might be reluctant to
assume the long-term financial burden and risk of loans (Dowd 2008; McKinney and Novak
2015). Similarly, evidence regarding the effects of loans on persistence is mixed (Hossler et al.
2009). The consensus among scholars is that loans are less effective than other types of aid
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when it comes to persistence (Alon 2007), in some cases showing negative effects (Dowd and
Coury 2006; Herzog 2015). During college, debt can further discourage students who face a
combination of increasing debt and poor academic performance (Alon 2007; Cofer and
Somers 2000), particularly if they come from lower-income families (McKinney and Novak
2015).

Despite this evidence, forgivable loan programs have been proposed as a strategy to relieve
cash-flow constraints (Bruce and Carruthers 2014). Making loans forgivable creates incentives
for students to invest heavily in their academic progress and graduate to reduce or eliminate
any debt. This type of strategy has been implemented, for example, in some European
countries in which policy changes have led to increases in tuition (Hofman and Van Den
Berg 2000). However, loans which can be forgiven depending on academic progress or student
characteristics (e.g., low income) are not effective to increase the enrollment in higher
education, in part due to their low popularity and take-up (Kroth 2015; Lauer 2002;
Vossensteyn et al. 2013). Additionally, research suggests that making loan forgiveness condi-
tional to graduation time has small effects on graduation (Häkkinen and Uusitalo 2003). This is
so because students are loan averse and do not act rationally when comparing the college
premium and the real interest rates of loans (Hämäläinen et al. 2017; Kroth 2015; Oosterbeek
and van den Broek 2009). Consistently, they prefer to work part-time instead of obtaining a
loan (Vossensteyn 2002; Vossensteyn and de Jong 2006). Data suggests also that the intro-
duction of performance-related forgiveness produced a temporary decrease in enrollment and
also had a lasting effect moving students toward less demanding programs (Vossensteyn and
de Jong 2006). Regarding the conditions of forgiveness, performance-related forgiveness is
more effective than progress-related forgiveness. However, most of the students’ progress
through the curricula is explained by preexistent student and college characteristics (Hofman
and Van Den Berg 2000; Van den Berg and Hofman 2005; Hämäläinen et al. 2017). Some
negative interactions between working hours and study progress have been identified for
students in forgivable loan programs (Hofman and Van Den Berg 2000).

From a psychological point of view, this type of program might create strong psychological
pressures. These pressures are not unidimensional or exclusively related to debt. They come
from the interaction of social and academic challenges that difficult working class students’
adaptation to college (Corredor et al. 2019) and which can lead them to drop out (Lohfink and
Paulsen 2005) and have to pay college loans that would be otherwise forgiven. In the next
section, we review literature related to the psychological effects of financial aid programs.

Studying in a forgivable loan program: under pressure

Literature on financial aid has traditionally focused on economic aspects of college enrollment
and persistence. Even in cases in which the students’ college experience is considered, it is
done so with the goal of explaining persistence (e.g., St. John et al. 2005). This literature,
however, can help us to understand the pressures that act on financial aid recipients and the
possible effects of this aid. Students in financial aid programs are subject to at least three
different types of psychological pressure: academic pressure, social pressure, and financial
pressure. Academic pressure can come from academic requirements to keep financial support,
which might be a challenge for students coming from underprivileged backgrounds with poor
school systems, for instance, those in need-based programs. Prior research has shown that
grades are an important part of students’ experience and play a pivotal role in the decision-
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making process whether to stay or leave college (St. John et al. 2005). In fact, poor academic
performance seems to influence the decision to drop out from college (Dowd 2004; Dowd and
Coury 2006), particularly when facing growing economic debt (Alon 2007; Cofer & Somer,
200).

Secondly, financial aid programs allow students to be in a social and cultural environment
that is different from the context in which they grew up, and this can increase social pressure.
This assumption is reasonable, given that financial aid programs change the relationship
between the net prices of college education and the budget constraints of students and their
families while in college (Chen and Hossler 2017; Page and Scott-Clayton 2016), enabling
these students to attend schools that otherwise would be too expensive. In fact, given the high
costs of college education, financial aid has become a critical resource for non-traditional
students (Chen and Hossler 2017). However, social class influences socialization and social
integration (Rubin 2012), which, in turn, affects academic performance and persistence (Pulido
and Herrera 2018; Robbins et al. 2004). For instance, academic integration—including having
interaction with faculty, as well as participating in study groups and being satisfied with social
life—increases the likelihood of graduating (Borba and Marin 2017; Lohfink and Paulsen
2005). Moreover, the educational background of parents, a proxy for social class, plays a
central role in determining performance and perceived stress in university life (Shields 2002).
Additionally, forgivable loan programs allow students to leave their hometowns to attend
college, which is not a common practice in Colombia, a country with strong cultural differ-
ences among regions. The psychological effects of geographic mobility in international
students are well-established, but little research has been devoted to the effects of within-
country mobility (Constantine et al. 2004).

Thirdly, financial pressure can arise when students are receiving financial aid through loans,
forgivable or not. Loans have negative psychological effects (Herzog 2015) due to uncertainty
regarding graduation and to the negative affective effects of debt (Dowd and Coury 2006).
More generally, psychological research has shown that debt, in general, has negative effects on
psychological functioning, in some cases leading to high levels of anxiety and mental disorders
(Walsemann et al. 2015). Our claim is not that debt is the sole factor that determines
psychological pressure on beneficiaries, but that, in the context of forgivable loan programs,
it is one of the factors exerting psychological pressure.

Not all financial aid recipients have different backgrounds from other students at the
universities they attend. However, for those who do, college represents a challenge (Keels
2013). Prior research has shown, for example, that being the first in a family to attend college
increases the feeling of being less prepared (Shields 2002). Consistently, research shows that
social class influences both retention and GPA (Robbins et al. 2004), which makes it harder for
non-traditional and working class students to perform at the level of their classmates from
higher-SES backgrounds. Consistently, research shows that working class students face more
difficult objective conditions, such as working more hours off-campus and being less likely to
live in it (Rubin and Wright 2017).

Being different in terms of social class also affects the way students react to debt. For
instance, low-SES students tend to be more averse to debt and more price sensitive than are
students from other social classes (Callender and Jackson 2005; Dowd and Coury 2006).
Working class students also have more difficulty in adapting socially to college (Rubin 2012).
For instance, students whose parents did not attend college have a lower sense of college
belonging (Pittman and Richmond 2007). In fact, both subjective and objective class back-
grounds seem to influence academic adjustment to college and the sense of belonging (Ostrove
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and Long 2007). A related line of research shows that once in college, non-traditional students
receive constant microagressions that undermine their sense of intelligence and competence,
which sometimes creates a hostile and invaliding learning environment for them (Suárez-
Orozco et al. 2015). Some college characteristics favor working class students’ adaptation and
persistence, such as the public or private character of the institution (Cofer and Somers 2000),
the availability of counseling (Dowd 2008; Page and Scott-Clayton 2016), or the diversity of
the school in terms of social class (Leyton et al. 2012).

Psychological outcomes: the agony of education

To this point, we have shown that several sources of psychological pressure might act on
students in financial aid programs. Some of them related to academic factors, others to
social integration, and others to debt. Here we present a non-exhaustive list of variables
that could be affected by these pressures. The college experience can affect how students
perceive their family relationships. During the first year of college, students face new
academic and social pressures that can conflict with their family routines and character-
istics (Clark 2005). This process might be even harder for non-traditional students who
strive to maintain healthy family relationships and, simultaneously, build support networks
with other students and peer-mentors in order to cope with new aspects of college life
(Hurtado et al. 1996). Similarly, the perception of social support might be affected by the
college experience because working class students might struggle to socialize in college
(Rubin 2012) and their prior social networks might be no longer compatible with the new
environment. Students might be under pressure to modify their identity or behaviors to fit
the dominant social norms or requirements of college life (Ferguson et al. 2017;
Radmacher and Azmitia 2013) or if the social norms of prior networks contradict the
social and cultural norms of college (Crockett et al. 2007). Critically, social support from
peers and family is a core factor in determining persistence and psychological well-being
in college students (Castillo et al. 2004; Crockett et al. 2007; Dennis et al. 2005).

At a different level, financial aid programs allow students to attend institutions of higher
quality than those that they would attend otherwise (Carruthers and Fox 2016; Hoxby and
Turner 2013). This can affect students’ academic self-efficacy. High academic pressure can
make students feel that their academic skills are insufficient for the demands of college
courses, thus decreasing their levels of academic self-efficacy. Because high school quality
relates to college performance (Fletcher and Tienda 2010) and there is a direct link between
academic performance and the perception of self-efficacy (Chemers et al. 2001), students from
weak high schools tend to reevaluate their perception of self-efficacy. Importantly, decreasing
self-efficacy affects time use and other significant factors related to academic performance
(Rodríguez and Clariana 2017).

Finally, the combined effect of these pressures can produce depressive symptoms. The
relationship between acculturative stress during college adaptation and depressive symp-
toms in non-traditional students has been widely reported in the literature (Constantine
et al. 2004; Crockett et al. 2007). The relationship between self-efficacy (or the lack of it)
and depressive symptoms also has been previously explored (Castellanos et al. 2017).
Although the presence of depressive symptoms does not necessarily imply a clinical
condition, it points to a constant and acute negative psychological mood that can affect
students’ well-being (Radloff 1977). Among the symptoms considered are depressed
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mood, feelings of guilt, failure, worthlessness, helplessness, loneliness and hopelessness,
loss of appetite and sleep disturbance, and the feeling of not being able to handle the
current life situation (Solís-Calcina and Manzanares-Medina 2019). In the following
section, we will review the method and instruments used to assess these effects among
students in a nationwide forgivable loan program.

In particular, the present study aims to evaluate the effects of a forgivable loan
financial aid program on several psychological variables: family relationships, social
support, academic self-efficacy, and depressive symptoms. The first goal of this study is
to evaluate these effects using an instrumental variable (IV) strategy. The second goal is
to assess whether or not the observed effects stand when models include a set of relevant
covariates. The third goal is to identify in which models self-selection endogeneity was
not an issue and ordinary least squares (OLS) regression results should be used. The
fourth goal is to evaluate the role of certain program features (e.g., academic accredita-
tion, geographic mobility, elite university status, and costs) on the observed psycholog-
ical effects using the same IV strategy. For models evaluating the effects of participation,
local average treatment effects (LATE) were obtained using program eligibility as an
instrument and program participation as the independent variable (Alon 2007; Angrist
et al. 1996; Welch 2014). For models evaluating the effect of program features, program
eligibility was used as an instrument and program features as independent variables,
which produces an unbiased estimator of their effects (Angrist and Pischke 2008).

Method

This study was conducted in the context of a nationwide program (“Ser Pilo Paga”)
launched in Colombia in 2014. This program provided low-SES students with forgiv-
able loans to attend the college of their choice. To be eligible for the program,
participants needed to fulfill three basic requirements: first, they had to come from
a low SES household scoring below the poverty cutoff in the wealth index used by
the government (Londoño-Velez et al. 2017). Secondly, they had to score in the top
10% of all high school seniors taking the SABER 11, the standardized test used for
college admission in Colombia (equivalent to the US SAT). That is, students had to
come from a low-SES background and have a relatively high academic performance.
Thirdly, students needed to be admitted to a university with a quality accreditation
provided by the government (Londoño-Velez et al. 2017). The program covered both
tuition and living expenses for students, and it showed effects on enrollment in high-
quality institutions for the first two cohorts (Alvarez et al. 2017). The loan becomes a
grant if the students graduate.

Unobservable characteristics could differentiate eligible students who decided to
participate in the program from eligible students who did not. In particular, self-
selection for the program could be related to the psychological variables evaluated as
outcomes. Therefore, participation in the program could not be treated as exogenous
with respect to the psychological variables evaluated in this study, threatening the
reliability of the model estimators (Welch 2014). For these reasons, this article uses an
IV approach to estimate the effects of program participation on psychological
variables.
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Data, measures, and analysis strategy1

In this study, we use data from 1487 surveys answered by individuals who were eligible for the
program. Individuals in this sample were below the wealth threshold required by the program
and scored slightly above or below the required test score required for it. The sample was
obtained using a stratified random sampling procedure applying the Fan-Muller-Rezucha
algorithm (Bondesson and Thorburn 2008). Eligible individuals from municipalities across
the country were contacted and asked to answer a survey that included general socio-
demographic and educational questions, as well as the psychological scales used in this study.
The survey was 26 pages long and had 130 questions socio-demographic questions covering
several topics including living conditions, housing, social networks, family characteristics,
spending patterns, high-school education, sources of income, college applications, educational
expectations, life project, perceived value of education, and time use. The survey was applied
in mid-2016 when participants were at the end of their first academic term.

Four scales adapted from prior research and aimed at evaluating important aspects of
students’ psychological well-being were analyzed. First, an adaptation of the Brief Family
Relationship Scale was used to evaluate how participants perceived their family relationships
(Fok et al. 2014). This scale focuses on the relationship dimension of the Family Environment
Scale and assesses family cohesion, expressiveness, and conflict. Given the length of our
questionnaires, we used a short version of seven items. The reliability of the scale was assessed
(Bouquet-Escobedo et al. 2019). It obtained an adequate Cronbach’s alpha of .75.

Secondly, the perception of social support was measured using the Duke-UNC Functional
Social Support Questionnaire (Broadhead et al. 1988). This scale measures functional social
support, focusing on its affective and instrumental aspects. Among other elements, this scale
evaluates the chances to talk to people about different aspects of life, the perception of love and
affection, the support available in difficult decisions (e.g., academic decisions) and situations
(e.g., being sick), and the company of others in activities such as invitations and visits. The
scale included 11 items from the original scale, and it obtained a Cronbach’s alpha of .86.

Thirdly, academic self-efficacy was assessed using a scale measuring students’ confidence
about their skills to perform academically, including scheduling, note taking, researching, and
writing (Chemers et al. 2001). The scale also measures statements regarding general academic
ability. A 7-item version was used (Cronbach’s alpha = .87). This variable was measured only
for students who were enrolled in college, and therefore, it has a different sample size in the
analysis section.

Finally, the Center for Epidemiologic Studies Depression Scale (CES-D) was used to assess
depressive symptoms in program participants (Radloff 1977). This scale measures the levels of
depressive symptomatology, focusing particularly on affective components and depressive
mood. The components assessed by the scale include depressed mood, guilt, sleep problems,
and feelings of worthlessness, helplessness, and hopelessness. In this study, a short version of
10 items of the CES-D scale was used (Cronbach’s alpha = .76).

All the scales required students to rate in a Likert scale their agreement regarding how well
a series of statements represented them or their current situation. All had been used previously
in social and educational research and represent reliable indicators of psychological well-being

1 The database belongs to the Colombian National Planning Department and was collected by the authors of this
article and other co-investigators to generate a baseline for the Ser Pilo Paga program (Alvarez et al. 2017). The
data was made public for research at http://sinergiapp.dnp.gov.co/#Evaluaciones/EvalFin/282.
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and other psychological variables (e.g., Crockett et al. 2007; Philip et al. 2016; Robbins et al.
2004; Yates et al. 2012).

Sociodemographic characteristics of students and their families were also included in
models as covariates. This information was coded in the following way: Gender and ethnicity
were represented as dummy variables in which 1 represented male and white students,
respectively, and 0 represented female and non-white students. The covariates also included
age measured in years, and number of family members, student’s work status, and parental
education (coded in two variables to indicate whether the student’s mother and father had
primary, secondary, technical, or higher education). SES status was represented in “stratum”,
an official measure used by the Colombian government, in which 6 is the higher possible SES
level. In this case, given the characteristics of the program, students belonged to the three
lower strata.

As noted above, unobserved factors can affect simultaneously the decision to participate in
an educational support program and the outcomes of the program (Pike et al. 2011), thus
creating endogeneity. This problem has been addressed previously using IV estimation (Alon
2007; Welch 2014). This approach produces an unbiased estimate of the effects of an
endogenous predictor by using an instrumental variable that is correlated with the predictor
but not with other determinants of the outcome measure, such as the regression error (Angrist
and Imbens 1995; Pike et al. 2011). At the core of this strategy is the idea that local average
treatment effects (LATE) for eligible students can be estimated using program participation as
the endogenous regressor and program eligibility as the instrument in the IV model (Angrist
et al. 1996). Formally, this model follows the standard IV form:

Participationi ¼ α0 þ α1Eligibilityi þ α jX– i j þ ηi ð1Þ

Y i ¼ β0 þ β1Participationid þ β j X– ij þ εi ð2Þ

The dependent variable in Eq. (1), Participationi, is a binary indicator of program
participation for student i, which is 1 if the student participated in the program and 0
otherwise. Eligibilityi is a binary indicator of program eligibility that is 1 if the student
were eligible for the program (students who fulfilled all requirements) and 0 otherwise.
X– i j is a vector of j sociodemographic characteristics for each student i, and ηi is the error

term for this equation. In Eq. (2), the dependent variable, Yi, is the outcome of interest for

the ith individual. Participationid represents the fitted values for Participationi obtained
from Eq. (1), which is the first stage regression in the two-stage least squares (2SLS)
regression analysis. The coefficient β1 represents the LATE of program participation in
psychological outcomes. X– i j is the same vector of covariates used in Eq. (1), and εi is the

error term of Eq. (2). Given that Eligibilityi is uncorrelated with εi but correlated with

Participationi, it works as an instrument for estimating Participationid (Alon 2007). This

IV approach produces a predicted Participationid that is uncorrelated with the error term, εi,
and an average effect, β1, that is free of bias in the second stage procedure. In this case, β1
estimates the effect of program participation on the psychological outcomes for the subpopu-
lation that was eligible for the program. For this reason, the results of this study must be
interpreted as LATE for the subpopulation of eligible students, as is the usual case for this type
of IV design in situations of imperfect compliance (Angrist et al. 1996). This strategy has been
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used previously to estimate the effects of the same program on academic performance and
enrollment (Alvarez et al. 2017; Londoño-Velez et al. 2017).

Results

Table 1 lists the descriptive statistics of the four psychological scales used in this study. On
average, students scored 3.02 on the family support scale, 3.78 on the social support scale, 4.01
on the academic self-efficacy test, and 2.16 on the depressive symptoms scale. All these Likert
scales have a minimum value of 1 and a maximum value of 5. In this sample, the average age
was 17.38, and the average score in the national exam was 314, which is slightly above the
cutoff point for the program (310). Forty-five percent of students met all eligibility require-
ments of the program, and 35% of them participated in the program. Sixty-eight percent of
participants were attending college. The majority of the sample (70%) self-identified as non-
white. The sample was balanced in terms of gender: 46% were men and 54% were women.

Table 2 reports on four models estimating perceptions of family relationships. The first
model presents an IV estimation of the program effect, while instrumenting program partici-
pation using program eligibility. The second model presents the same IV estimation but
includes the set of sociodemographic characteristics as covariates. Models including covariates
evaluate the effect of program participation while controlling for other relevant factors that
could influence the relationship between participating in the program and family relationships.
OLS models are reported and interpreted when no endogeneity is found (Angrist and Pischke
2008). Similar models for all variables were run using enrolled students only, and results were
almost the same as those of models including all participants. Given that differences were
trivial, we do not present them here as full tables. In the few cases in which models with
enrolled students produced different results, they are mentioned explicitly in the text. Models
with college students only were run in order to rule out the possibility that the observed effects
were consequences of entering college, thanks to the forgivable loans program. This variation
was not conducted for self-efficacy, given that only enrolled students answered the self-
efficacy measure.

Models presented in Table 2 show significant negative effects of program participation on
perception of family relationships, social support, and self-efficacy. Results also show that
participating in the program increases depressive symptoms. For all models, partial R-squared
values for the first stage regression (Eq. 1) were significant indicating that the instrument is not
weak. Endogeneity checks were calculated for all models using the Durbin-Wu-Hausman
(DWH) tests, finding that endogeneity was only an issue for models predicting academic self-
efficacy. These results indicate that there was no self-selection for all other models (family
relationships, social support, and depressive symptoms). That is, eligible students that decided
to participate in the program were not different in the outcome variable prior to the program

Table 1 Descriptive statistics

Mean S.D. Min Max Number

Family relationships 3.027 .426 1 4.57 1485
Social support 3.785 .682 1 5.00 1487
Academic self-efficacy 4.014 .599 1 5.00 1012
Depressive symptoms 2.161 .416 1 3.78 1487
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from those that decided not to participate. In this case, regular OLS estimates are reliable
(Angrist and Pischke 2008). Not surprisingly, results held for models that did not present
endogeneity, given that no IV correction of the OLS models was necessary (see Table 3). As a
whole, these effects suggest that the program has negative psychological effects during the first
year of college and that the only variable that affects participation of eligible students is
academic self-efficacy. Although significant, the effect size of program participation is not

Table 3 OLS models for non-endogenous outcomes

Family relationships Social support Depressive symptoms

OLS OLS with
cov

OLS OLS with
cov

OLS OLS with
cov

Participation − 0.0638** − 0.0660** − 0.0985** − 0.104** 0.128*** 0.128***
(− 2.77) (− 2.78) (− 2.67) (− 2.74) (5.76) (5.51)

Gender 0.0148 0.0420 0.0264
(0.67) (1.19) (1.22)

Age 0.0187** 0.00190 − 0.00591
(2.72) (0.17) (− 0.88)

White − 0.0130 0.0504 − 0.0156
(− 0.54) (1.31) (− 0.66)

Employed 0.0894 0.275 − 0.191*
(0.98) (1.90) (− 2.15)

Family size 0.00329 − 0.0100 − 0.00257
(0.43) (− 0.83) (− 0.35)

Mother education: primary Reference Reference Reference
– – –

Mother education:
secondary

0.106*** 0.116** − 0.0127

(3.92) (2.69) (− 0.48)
Mother education: techno 0.198*** 0.238*** − 0.0433

(5.43) (4.09) (− 1.21)
Mother education: higher 0.127** 0.265*** − 0.00275

(2.95) (3.87) (− 0.07)
Father education: primary Reference Reference Reference

– – –
Father education:

secondary
− 0.0277 0.0676 − 0.0286

(− 1.05) (1.61) (− 1.11)
Father education: techno − 0.0415 0.000552 0.0374

(− 1.00) (0.01) (0.92)
Father education: higher 0.0284 0.179* − 0.0286

(0.62) (2.46) (− 0.64)
SES: stratum 1 − 0.00293 0.0302 − 0.0108

(− 0.09) (0.60) (− 0.35)
SES: stratum 2 0.00102 0.00481 0.00627

(0.04) (0.11) (0.24)
SES: stratum 3 or higher Reference Reference Reference

– – –
Constant 3.050*** 2.623*** 3.821*** 3.635*** 2.116*** 2.245***

(221.20) (20.11) (173.24) (17.48) (158.52) (17.60)
Observations 1485 1485 1487 1487 1487 1487
R2 0.005 0.033 0.005 0.039 0.022 0.029
F 7.682 3.556 7.155 4.244 33.12 3.195

t statistics in parentheses
* p < 0.05; ** p < 0.01; *** p < 0.001
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large: 1.3% for family relationships (d = 0.144), 2.0% for social support (d = 0.142), 7.4% for
academic self-efficacy (d = 0.512), and 3.2% for depressive symptoms (d = 0.299). These
effects range from small to medium effect size, which is not uncommon in research on
acculturation and mental health in college students (Yoon et al. 2013).

Regarding the covariates affecting family relationships, age and three types of mother’s
education (secondary, technical and higher) had significant positive effects. The effect of age
was not significant for analyses conducted for college students only. For functional social
support, the following covariates related significantly with students’ social support: mother’s
education (secondary, technical, higher) and father’s education (higher). For models including
college students only, the effect of father’s education was not significant. The only covariate
that relates significantly with academic self-efficacy is gender, with men having higher levels
of academic self-efficacy than do women. For depressive symptoms, there is a significant
effect of employment. This effect suggests that students who have a job present lower levels of
depressive symptoms. This effect, however, was not replicated in models including college
students only.

Explaining program effects

So far, we have shown that program participation has negative effects in several psychological
variables. Although IVestimation is designed to assess causality (Angrist and Pischke 2008), it
does not provide an explanation of the mechanism producing the observed causal effects. To
solve this limitation, we use an IV estimation strategy to identify the program features that
might be producing the negative psychological outcomes (Angrist and Pischke 2008). In this
strategy, eligibility is used as an instrument, the possible mechanisms are used as independent
variables, and the psychological effect as the dependent variables.

Program participants face three type of pressures: academic pressure, social pressure, and
financial pressure. To evaluate academic pressure, we used university accreditation as the
independent variable. We made this decision because accredited universities have standardized
academic processes and are usually more demanding than non-accredited universities. To
evaluate social pressure, two variables were used as independent variables: geographic
mobility and elite university status. Geographic mobility was selected because the program
allowed students to move to a different city for college, which is not common in Colombia, a
country with huge cultural differences among regions. These cultural differences might
increase social pressure on program beneficiaries. Elite university status refers to the fact that
students are attending a university in the top 5% by student strata, a proxy to SES. Environ-
ments at elite universities are shaped by highbrow cultural capital which is unfamiliar for most
working-class students and increases social pressure (Corredor et al. 2019). Finally, to assess
financial pressure, we used university cost as a proxy to possible debt. Given that students
were enrolled in a forgivable loan program in which if they graduate the loan becomes a grant,
university cost should not play a role on determining the psychological symptoms. However, if
those psychological symptoms are related to costs, it is possible that foreseeable debt plays a
role in determining the psychological symptoms.

Results of the IV analyses show that all dependent variables had an effect on the psycho-
logical symptoms. Table 4 presents the results of these models. Additionally, similar models
including the set of covariates presented in Table 3 were evaluated and the significant effects of
the independent variables held. In three models, the Wu-Hausman and Durbin tests showed
that the independent variable was not endogenous. In all these cases, OLS regressions showed
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that these variables had significant effects on psychological symptoms. These models predict-
ed depressive symptoms using costs (B = 0.0130; 0.0030; p < .01), depressive symptoms using
elite university status (B = 0.1378; 0.0299; p < .01), and family relationships using costs (B =
− .0513, SE = 0.0167; p < .01). For all models, the partial R-squared values for the first stage
regression were significant indicating that the instrument is strong. This indicates additionally
that eligibility had a significant effect on the independent variables used in these models. That
is, eligible students were significantly more likely to move and attend elite, accredited, and
more expensive universities. Overall, these models indicate that academic, social, and financial
pressure play a role in determining the psychological effects of the program, which can be
useful to redesign public policy to decrease these pressures in financial aid programs.

Conclusions

Using an IV estimation, this study finds that participating in a forgivable loan program for
college education has a significant LATE on several psychological variables: family relation-
ships, social support, academic self-efficacy, and depressive symptoms. These results are
consistent with prior research evaluating the intent-to-treat (ITT) effects of the same program
through direct OLS estimation (Alvarez et al. 2017). Additionally, this study shows that the
effect of the program is related to academic, social, and financial pressure: the academic
quality of the institutions to which students attend, the geographic mobility of students in the
program, the fact that many students end up in elite institutions, and the costs of the program.
These results are consistent with prior literature showing that working class students face a
combination of academic and social pressure in college (St. John et al. 2005; Dowd and Coury

Table 4 IV models for program features

Parameter S.E. z Durbin

Family relationships
Accredited (n = 1012) − .1517 .0426 − 3.56*** 4.7126*
Mobility (n = 1012) − .3202 .0936 − 3.42*** 11.1890***
Elite (n = 1012) − .2552 .0733 − 3.48*** 9.8474**
Cost (n = 886) − .0157 .0058 − 2.71** 2.3516

Functional social support
Accredited (n = 1012) − .2310 .0681 − 3.39*** 8.5613**
Mobility (n = 1012) − .4923 .1448 − 3.40*** 4.4974*
Elite (n = 1012) − .3906 .1162 − 3.36*** 8.9735**
Cost (n = 886) − .0326 .0094 − 3.45*** 8.2431**

Academic self-efficacy
Accredited (n = 1012) − .4948 .0601 − 8.23*** 30.6309***
Mobility (n = 1012) − 1.0480 .1509 − 6.94*** 58.3603***
Elite (n = 1012) − .8315 .1077 − 7.72*** 39.9234***
Cost (n = 886) − .0602 .0079 − 7.53*** 24.2033***

Depressive symptoms
Accredited (n = 1012) 0.1405 0.0428 3.28** 6.5382*
Mobility (n = 1012) 0.3221 0.0784 4.11*** 4.7994*
Elite (n = 1012) 0.2387 0.0715 3.34** 2.4399
Cost (n = 886) 0.0166 0.0058 2.82** 0.51042

Instrument: eligibility. Intercept information is not presented for space considerations. Wu-Hausman estimates are
not presented, but they have the same pattern of significant results than the Durbin tests

*p < 0.05; **p < 0.01; ***p < 0.001
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2006; Rubin 2012). Results also show that, to some extent, college costs explain the negative
psychological effects of the program, despite the forgivable nature of the loans. This result is
consistent with prior literature showing that working class students are risk averse (Callender
and Jackson 2005) and react negatively to financial aid framed as loans (Lauer 2002;
Vossensteyn and de Jong 2006). Accordingly, the design of public policy programs needs
go beyond “rational” models of college enrollment and persistence that focus exclusively on
the expected college wage premiums (Lyons and Hunt 2003). This would imply, for example,
recommending psychological counseling which is likely to be a key element in the success of
financial aid beneficiaries. Future research needs to evaluate the psychological trajectories of
students in the long run. Data for this study was obtained during the beneficiaries’ first year of
college, a critical but early moment in students’ college experience. It would be interesting to
explore whether the effects observed here last or decrease the longer students stay in college, if
they stay at all. These results must not be taken as evidence against government support for
college education, a basic requirement for equality (Camus et al. 2018). On the contrary, our
results call for careful consideration of the conditions under which public support for college
education is provided (e.g., raising the possibility of free access to education in public
institutions and in private institutions fulfilling certain diversity criteria and offering counseling
and support programs).
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