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If information asymmetries prevent talented students of non-academic backgrounds from ap-
plying for merit-based aid, the full potential of qualified youth will not be unfolded and social
selectivity is likely to corroborate. This paper analyzes whether information asymmetries exist
and decrease students’ likelihood to apply for merit-based scholarships. In a randomized field
experiment, I expose more than 5,000 German students either to general information on fed-
erally funded scholarships or additionally to tailored information on details of the application
process, conveyed by a similar role model. Both treatments reduced information asymmetries
significantly. The role model treatment did significantly increase non-academic and male stu-
dents’ application probabilities for federally funded merit-based scholarships. Providing only
general information on the scholarship system triggered participants’ own information search
for alternative funding sources and increased application rates for other, not federally funded
scholarships.

Keywords: Information asymmetries, student financial aid, merit scholarships, role model, field
experiment
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1 Introduction

Student financial aid is usually designed both to provide equal educational opportunities
for all students and to promote the most talented. Need-based aid generally emphasizes
the goal to equate chances, while merit-based aid usually focuses on promoting talents.
Both forms of financial aid share the common feature that they are only effective if
eligible students are aware of their existence and both willing and able to complete the
complex paperwork involved when filing the application.

*Corresponding address: Bamberg Graduate School of Social Sciences (BAGSS), University of Bam-
berg, Feldkirchenstr. 21, 96052 Bamberg, Germany, phone: +49-951-863-2482, e-mail: stefanie.herber@uni-
bamberg.de.



Regarding need-based financial aid, previous literature has built a case for informa-
tion asymmetries and different levels of (parental) assistance between students of differ-
ent socio-economic backgrounds (Scott-Clayton, 2013). A lack of information and assis-
tance helps to explain why many eligible students of low socio-economic backgrounds
do not file the application for need-based student aid (Dynarski and Scott-Clayton, 2006;
King, 2006). Providing information and assistance can help diminishing this problem
(e.g. Bettinger et al., 2012).

There is, however, only sparse evidence on information asymmetries with respect
to merit-based aid. In Germany, applicants are screened in a highly competitive and
time-consuming process, being worth the trouble only if students feel they have a viable
chance to succeed. Eligibility requirements and application processes are not stipulated
by the government and therefore vary extensively between scholarship providers. More-
over, eligibility criteria are flexible and clear cut-offs, e.g. with respect to college GPA,
are usually not defined, thereby leaving room for information asymmetries.

This paper provides first-time evidence on whether a lack of information can lead
qualified students, especially these of non-academic families, to abstain from applying
for highly selective scholarships.

I consider two manifestations of information asymmetries: Firstly, prospective ap-
plicants must know about the scholarship providers and their respective application
requirements. It is challenging to compile the distinctive details of the respective ap-
plication procedures as currently only 1% of all German students are funded by these
merit-based scholarships. Compiling information is even more demanding for students
whose parents (and social surroundings) have not studied and therefore never applied
for merit-based scholarships.

Secondly, potential applicants have to rate their own performance against that of
their competitors in the selection process. Although all students face uncertainty about
their own eligibility relative to that of other applicants’, non-academic students are dis-
advantaged in various ways: On the one hand, they can rarely benchmark their own
performance against acquaintances who were successfully awarded a scholarship. On
the other hand, students of non-academic backgrounds are considerably underrepre-
sented in the German scholarship body (Middendorff et al., 2009). Therefore, students of
these backgrounds lack role models to convey the credible assurance that they can be
equally successful.! From a psychological point of view, the scholarship system’s struc-
ture is prone to arouse the so-called social identity threat (Steele et al., 2002): Their non-
academic background places these students’ performance under threat if stereotyped as
“educationally deprived”.? The social selectivity in the scholarship body contributes to
the often perceived “cultural centeredness” of the system (Steele et al., 2002, p. 420) and
reinforces scholarship providers’ rather elitist appeal.®> Although generally perceived
as centered on a certain elitist subgroup, scholarships must, as tax-financed means of
student aid, reflect the plurality of society. Finally, even if non-academic students take

1 Chevalier et al. (2009) report that non-academic students are less confident about their academic qual-

ifications.

Croizet and Claire (1998) provide experimental evidence that students of low socio-economic back-
grounds and at risk to confirm the stereotype of reduced abilities show lower test performance.
Translated literally, German scholarship foundations are promoting endowment, rather than provid-
ing aid on grounds of performance. Another example is that the Bavarian scholarship programs are
regulated in the "Bavarian Elite Aid Act”.



the next step to gather information on eligibility requirements, they might worry that
stereotypes about them might affect their chances to succeed because the eligibility cri-
teria are flexible and potentially subjective (Steele et al., 2002, p. 422). Anticipating these
challenges and the stereotype threat, students of non-academic backgrounds might ab-
stain from applying.

In a randomized field experiment with over 5,000 German students, I assess whether
the provision of information on details of the application process can increase applica-
tion rates for merit scholarships. Participants were randomly allocated to either the con-
trol or one of two treatment groups. In the first treatment group, participants received
general, publicly available information on scholarships only. In the second treatment
group, participants additionally received tailored information on the application pro-
cess and probabilities of success, provided by a real, current scholarship holder. To ease
identification, the scholarship holder resembled the participant in several characteristics,
acting as a role model.

The results confirm former findings from the information interventions literature
(Booij et al., 2012; Kerr et al., 2014) and suggest that the provision of general information
was not effective in increasing application rates for merit-based scholarships. However,
it triggered own information search as the treatment group was significantly more likely
to report applications for other aid programs. The role model treatment more than dou-
bled merit aid applications of non-academic students, thereby confirming the importance
of role models (Marx and Roman, 2002; Nguyen, 2008; Dinkelman and Martinez A., 2014).

This paper adds in several ways to the existing literature. To the best of my knowl-
edge, it is the first field experiment analyzing the effect of information provision in a
highly competitive setting such as the application for merit-based scholarships. Up to
now, almost nothing is known about whether information asymmetries between stu-
dents of different socio-economic backgrounds do also matter for high performing stu-
dents. Furthermore, previous studies report mixed results as to whether the provision
of information can indeed trigger behavioral changes and how interventions should be
designed to do so. I shed further light on the design of interventions by testing whether
participants lack information per se or tailored information provided by a similar role
model. Finally, drawing on unique data on students’ decision to apply, I am able to disen-
tangle students’ self-selection into the pool of potential scholarship holders from other
factors influencing whether they are indeed awarded the scholarship, keeping eligibility
to receive funding constant.

The rest of this paper proceeds as follows. After a review of the relevant literature in
the next section, section 3 provides a short overview of the institutional background of
merit-based student aid in Germany. Section 4 details the experimental set-up. Section
5 describes the data and gives brief descriptive analyses on heterogeneous information
asymmetries and application experiences at baseline. Section 6 reports results of the
experiment, section 7 contains robustness checks. Finally, section 8 concludes.



2 Previous literature

Whereas the application effect of providing information about merit-based scholarships
has, to the best of my knowledge, not been studied so far, numerous papers employed
experimental set-ups to assess the behavioral impact of information provision on other
outcomes, e.g. college enrollments, persistence or test performance.

A first strand of literature intends to close information asymmetries by providing
“pure”, general information, e.g. in the form of statistics or leaflets. Whereas effective
in developing countries or rural areas, where official statistics are often unavailable, not
reliable or poorly understood (Jensen, 2010; Nguyen, 2008), the pure provision of printed
statistics or general facts has proven rather ineffective in industrialized countries (Booij
et al,, 2012; Kerr et al., 2014).

Another part of the literature examines treatment effects of providing personalized
information or assistance. Bettinger and Baker (2011) were among the first to analyze
the impact of individualized student coaching within a randomized field experiment.
They found that treated students showed increased college retention and completion
rates. Confirming these findings, Castleman et al. (2014) demonstrated that providing
recent high school graduates with counseling on financial aid matters, college enroll-
ment deadlines and assistance with paperwork increased retention and completion of
college. Many other studies provide evidence that coaching at school increases the qual-
ity of educational choices or later labor market outcomes (e.g. Carrell and Sacerdote,
2013; Saniter and Siedler, 2014).

In their field experiment, Bettinger et al. (2012) explicitly tested for the advantages
of personalized information and counseling. The authors studied the effect of informa-
tion provision and assistance on US low-income students’ filing of the free application
for federal student aid (FAFSA). The FAFSA needs to be completed in order to become
eligible for most student aid programs. Bettinger et al. (2012) gave a brochure with gen-
eral information on costs and benefits of studying to all experimental groups, including
the control group. They additionally provided a second group with estimates on indi-
vidual student aid amounts and encouraged them to file the FAFSA. Over and above
both receiving general and personalized aid information, the third group was also of-
fered assistance in completing the FAFSA. The probability of aid receipt, enrollments
and persistence in college was significantly higher only in the third, personally assisted,
group. Personalized information without assistance did not prove superior to general
information.

Hoxby and Turner (2013) studied a context closely related to that of my field exper-
iment. They gave partly individualized information on the application process and per-
sonal expected net college costs at highly selective institutions to talented low-income
students. Applications at up to eight colleges were refunded. Although information was
provided in written form and students did not meet a counselor in person, students’
application and admittance rates to highly selective colleges increased.

Finally, other studies use role models to increase credibility of the information pro-
vided and induce participants to emulate them. Nguyen (2008), for example, treated
fourth-graders in Madagascar with two different interventions: A part of the students
was shown statistics on average educational returns in school. Another treatment group
met a role model of same or different background sharing his/her story of success with



the children. Combining the provision official statistics and meeting a role model of
low socio-economic background had the largest effects on estimated returns and actual
achievement of students of similar background. Comparable results were reported by
Dinkelman and Martinez A. (2014). They presented a 15-minute film where role mod-
els of similar socio-economic status described financial aid possibilities to low-income
eight-graders in Chile. The treatment increased high school enrollments and reduced
school absenteeism. Role models are also effective in stereotyped contexts such as math
tests where women’s ability is negatively stereotyped (e.g. Marx and Roman, 2002). Role
models need not even share the stereotyped social identity (Steele et al., 2002, p. 428),
although shared characteristics can increase effectiveness (Behncke et al., 2010; Marx
and Ko, 2012).

What can be taken away from this brief overview is that, especially students of
non-academic backgrounds should be more likely to show positive treatment effects if
information is tailored and they can easily identify with a role model sharing similar
characteristics. General information has, on the contrary, proven rather ineffective in
impacting behavior.

Unlike Bettinger et al. (2012), I do not provide the control group with any informa-
tion on scholarships. It is unsettled whether German students, especially freshmen, are
aware of the rarely awarded scholarships at all. In any case should US students be more
likely to know that the FAFSA must be completed to receive any form of student aid. It
is therefore, a priori, not clear whether confronting students with potentially publicly
available information does already exert an effect.

3 Institutional background

3.1 The German student aid system

In international comparison, studying in Germany is relatively cheap* because colleges
do not charge tuition. Financial student assistance is likewise less pronounced when
compared to countries charging high fees such as the US or UK. In 2013, roughly one
quarter of all German students claimed need-based income-contingent aid as of the Fed-
eral Training Assistance Act, short "BAfoeG”, the most common form of financial sup-
port (Federal Statistical Office, 2014a). The scholarship culture is rather underdeveloped
with currently not even 2% of all students funded by some form of merit-based aid.” The
most common form of merit-based aid is provided by the 13 privately-owned founda-
tions for the promotion of young talent, called "Begabtenfoerderungswerke” (BFW).
Funded by the German state, the BFW are obliged to reflect the plurality of society.
Hence, there exist ideologically neutral, rather politically and rather religiously associ-
ated foundations as well as foundations that are close to companies or trade-unions. In
2013, the Federal Ministry of Education and Research provided EUR 198.8 million to sup-
port 25,900 students or 1% of the overall student body (Federal Ministry of Education and
Research, 2014a). The ideologically neutral German National Scholarship Foundation is

*  On average, unmarried full-time students, living outside parents’ home report monthly spendings of

EUR 794 (Middendorff et al., 2013, p. 254).
> Own calculation based on Federal Statistical Office (2014b); Federal Ministry of Education and Research
(2014a,b) for 2013.



the oldest and largest BFW, promoting more than 40% of all funded scholars (German
National Scholarship Foundation, 2014, p. 210). After the report on the social structure
of the scholarship body by Middendorff et al. (2009) spurred notable political and media
attention (e.g. Kerbusk, 2009), special funds of EUR 8.2 million were placed at the BFWs’
disposal between 2010-12 to promote "underrepresented groups”.

Each BFW selects its own scholars who receive funding. Neither the amount nor the
receipt of the scholarship is tied to visiting a certain university. A parallel funding by
more than one BFW at the same time is not possible. Likewise, BAfoeG and merit-based
financial assistance are mutually exclusive options. Yet, scholarships carry not only the
advantage over BAfoeG that they do not have to be repaid. Monthly scholarship awards
are moreover geared to the income-contingent BAfoeG amounts but supplemented by a
lump-sum amount of EUR 300. The maximum award of monthly EUR 970 is enough to
concentrate fully on studying. Beyond its financial advantages, a scholarship is consid-
ered a distinction worth being included in the curriculum vitae. In this vein, the BFW
aim at promoting and developing highly skilled young academics who are willing to take
over responsibility. Therefore, the BEW provide conceptual support such as interdisci-
plinary seminars, study trips, summer academies and personal support. With respect
to their later career, funded scholars profit from a rich alumni network and the strong
quality signal attached to holding one of the rare scholarships.

Given that students of non-academic homes can draw on less financial resources and
lack both counseling by college-experienced parents and a highly qualified network, they
should benefit most from merit-based scholarships.

3.2 The application process for merit-based aid

The federal law only regulates that students are eligible to receive funding of the BFW ”if
their talent and personality promise outstanding performance during their studies and
in working life” (Federal Ministry of Education and Research, 2014c, p. 3, own trans-
lation). They must furthermore meet some formal requirements, e.g. full-time studies,
permanent residence permit and enrollment at state-approved institutions. Further re-
finement of aptitude criteria and the selection process is left to the discretion of the BFW.

Most BFW establish the following criteria to assess applicants’ aptitude: Firstly, ap-
plicants have to demonstrate “high performance” in high school or college. Secondly,
applicants have to play an active part in society, politics or culture, i.e. to be socially
engaged, preferably compatible with the mission of the respective institution. Thirdly,
qualifying students must show responsibility, motivation and dependability. Lastly, suc-
cessful applicants should identify with the provider’s alignment and goals, e.g. appli-
cants at a Catholic BFW should identify with Catholic values. However, providers may
put different emphases on the relative importance of these components and may also
judge the “total package”. Most BFW also establish application thresholds with respect
to acceptable age and semester ranges. Some BFW append additional criteria, such as
explicitly considering the applicant’s socio-economic background. All in all, regulations
and thresholds differ strongly between providers (tables 13 to 15 in the appendix give an
overview).

Whether students meet the requirements to be funded during their studies is usually
assessed in a very competitive procedure of several stages. For example, the German



National Scholarship Foundation requires applicants to take an extensive test on their
chances of academic success. After passing the aptitude test, they are invited to a se-
lection seminar involving two interviews and a group discussion on short papers pre-
sented by the candidates. In 2013, 28.2% of the participants in the selection process were
awarded a scholarship (German National Scholarship Foundation, 2014, p. 211).

The federal government explicitly supports the high heterogeneity in application
requirements and selection processes to secure plurality in the scholarship body. How-
ever, the resultant complexity increases transaction costs on the applicant’s side to find
an appropriate BFW. Given that students of non-academic background may lack impor-
tant insights into the financial aid, and, especially, the merit aid system, heterogeneous
application requirements might equally well rather be detrimental to plurality.

Moreover, personality traits and civic engagement being core qualification require-
ments, it is impossible to define standardized eligibility cut-offs for sufficient qualifica-
tion. Although academic merit should be easily quantified and compared, only a minor-
ity of BFW define a grade point average candidates must meet to successfully apply (GPA
better than 2.0 on a five-point scale, 1.0 representing the best possible grade). Students
are therefore highly dependent on forming expectations about their chances to succeed.

4 'The scholarship information experiment

The scholarship experiment was framed as a two-wave online survey on study finances
with special focus on scholarships. The first survey was conducted between late Oc-
tober and early December 2013, the second survey took place around half a year later
(April/May 2014), i.e. in the first weeks of the winter and summer lecture periods, respec-
tively. To incentivize participation, students were offered the possibility to participate
in a lottery which was tied to completing both waves.

4.1 Wavel

For wave 1, participants were recruited via universities’ official mailing lists where pos-
sible but also by means of printed posters and online study groups. The goal of the
first survey was to gather information on the respondent’s socio-economic and study
background, to assess her knowledge of the German scholarship system and to proxy
whether she meets the requirements for a scholarship. Participants were furthermore
questioned on previous applications for scholarships. After completing the question-
naire, respondents were randomly assigned to one of three different groups:

Control group: The control group was directly filtered to the last page where official uni-
versity e-mail addresses were collected to invite the participants for the second survey.®

General information treatment group: Participants were exposed to a text containing gen-
eral information about merit-based scholarships, the amount of monthly funding and
formal application requirements. Text and graphics intended to offer objective informa-
tion without explicitly encouraging students to apply. The wording was similar to an

®  Once enrolled at university, each German student receives a personal e-mail address, hosted by the

university’s computing center. Respondents were asked to provide these addresses to restrict the
sample to enrolled students and to detect duplicates.



official website of the BFW Working Group (2013), especially when describing individ-
ual application requirements. It was however stressed that students should gather more
detailed information from the BFW directly.

Role model treatment group: The role model treatment group also received the general
information text but was additionally provided with "custom-fit” insights through a per-
sonal testimony of a (real) student funded by one of the BFW.” Role models were asked to
answer a set of questions concerning personal benefits from scholarship, and concern-
ing application requirements with a focus on the importance of academic achievement
and social engagement. They were further asked to detail the application and admission
procedure, and to estimate the chances to win a scholarship if belonging to a group cur-
rently underrepresented in the scholarship body. Although answers to these questions
were tailored to the requirements of the specific BFW, all interviews shared a motivat-
ing tenor and stressed that an application, although strenuous, is worth the trouble —
especially for students of non-academic backgrounds for whom the information was
designed.

To avoid bad fit between role model and participant, e.g. a participant identifying
with a left-wing party being matched with a BFW associated with conservative parties,
students were allocated to a role model based on their political and/or religious associ-
ation. In order to achieve good matches, an algorithm selected the interview which had
the highest accuracy of fit with respect to field of studies and gender between the in-
terviewed scholars’ and the respondents’ characteristics. In other words, similarity was
established on observed and controlled characteristics but not the result of complete
random allocation. All interviews were headed with a warrant of apprehension (name,
subject of studies, educational institution, semester, educational path to university) and
showed the scholar on a casual photograph, so that participants could easily learn about
the role model’s characteristics.

4.2 Wave 2

Six months after the first survey, students who agreed to be contacted again, were, via
e-mail, provided with a personal link to access the second questionnaire. The second sur-
vey aimed at updating information from the first survey, observing whether students’
knowledge on scholarships changed and refining judgment about their possible eligi-
bility for a scholarship. Most importantly, respondents were questioned about whether
they applied for a scholarship between both waves. As both personality traits and cog-
nitive abilities are selection criteria for scholarships, the second survey included a short
measurement of the Big Five Inventory BFI-S (Gerlitz and Schupp, 2005) and a 12-item-
short-form of Raven’s Advanced Progressive Matrices APM test (Raven et al., 1988), de-
veloped by Bors and Stokes (1998) and administered online as a non-speed test.

For the sake of credibility of and identifiability with the information and the scholarship holder, I
decided to actually conduct interviews with 34 real scholars rather than confronting the participant
with artificial vignettes. As I show later in the robustness checks, results are insensitive to potential
slight variations between texts.



5 Data

5.1 Descriptives

As the focus of the study was to consider only students enrolled in both waves of the
survey and insofar potentially eligible to receive a scholarship, the sample was restricted
to current students. Therefore, PhD students, recent graduates, drop-outs etc. were re-
moved from the sample. After removing these 574 cases, 8.817 students who completed
the first survey remained. Of these, 64.3% also finished the second interview.® Response
rates for the second survey are very similar between groups (controls: 65.0 %, info treat-
ment: 64.2 %, role model treatment: 63.6 %) with differences between groups not being
statistically significant (chi-squared test: x? = 1.287, Pr=0.525). Participants with non-
response on at least one of the items used as control variables were listwise deleted (4.1%
of the sample), resulting in a final analytic sample of 5,433 participants equally spread
over groups. Participants study at more than 170 different colleges, i.e. more than 40%
of all German colleges are represented.

Table 1 outlines descriptive statistics within and between the three experimental
groups.” Characteristics are balanced over groups, indicating that randomization was
successful.*’

I emphasize here that the descriptives, results and conclusions are only internally
valid for the participants in the experiment as the sample was not drawn on a represen-
tative basis.!! I therefore shortly outline deviations from the general student body in the
following and focus on discussing means for the control group.

The table shows that, as is often found in survey-based studies, female and university
respondents are largely overrepresented, compared to official register data amounting
to 48% female and 65% university students (Federal Statistical Office, 2014c). Using the
20th Social Survey by Middendorff et al. (2013) as a benchmark, respondents are, on
average, of similar age (23 years, not reported) and semester as the average student body.
48% of participants are of academic background, defined as descending from families
where at least one parent achieved a college degree. The share of students of academic
backgrounds more or less equals the 50% share reported in the Social Survey. 16% had
already applied for a scholarship at a BFW, 14% had applied elsewhere for a scholarship.
Current scholarship holders (6%) are clearly overrepresented as their overall share in the
general student population amounts to only 1%.

To proxy students’ eligibility to receive a scholarship, the further analyses control for
the fit of application requirements. As described above, dual degree students (11%), those
studying in a second degree (4%) or part time (1%) are mostly ineligible to receive schol-
arships. Most providers require applicants to be at least younger than 35 years — which

8  More than one third of wave 2 non-respondents (12.2% of those who finished wave 1) could not be

contacted due to typos in the e-mail addresses collected. The high share of mistakes in e-mail addresses
is probably due to the fact that most universities provide their students with randomly created, and
hence hard to remember, addresses to prevent spam and identification of the respective students.
Figure 1 in the appendix shows kernel density plots for the Big Five Inventory between groups.
Members of the first treatment group were marginally less likely to have applied for other scholarships
(p=0.06). Applying procedures correcting for alpha inflation, e.g. Bonferroni-Holm, no statistically
significant differences were found on an overall significance level of 1%.

As merit-based aid aims at promoting the more committed students only, the self-selected sample
should however be almost congruent with the BFWs’ target group.



Table 1: Descriptive statistics between groups at baseline

(1) Controls  (2) General info  (3) Role model (1)-(@2) (1)-(3)

Mean (S.D.) Mean (S.D.) Mean (S.D.)  Diff. (P-value) Diff. (P-value)
Female 068 (047) 068  (047) 067  (0.47) 0.00 (0.93) 0.00 (0.79)
Semester 444 (351) 439  (334) 452 (349) 005 (0.66) -0.08  (0.47)

Educational background
Non-academic background 0.52 (0.50) 0.49 (0.50) 0.53  (0.50) 0.02 (0.14) -0.01  (0.66)

Academic background 048 (0.50) 0.51  (0.50) 047  (0.50) —0.02  (0.14) 0.01  (0.66)
Type of institution

University 087 (0.34) 087  (0.34) 086 (0.35 0.0 (0.73) 0.02  (0.17)
Applied sciences 011 (0.31) 011  (0.31) 012  (0.33) —0.00 (0.95) -0.01  (0.23)
Other educational institution  0.02 (0.14) 0.02 (0.15) 0.02  (0.15) -0.00 (0.50) -0.00  (0.56)
Application requirements

High performance 0.45 (0.50) 0.47 (0.50) 0.44  (0.50) -0.02 (0.17) 0.01  (0.74)
Medium performance 0.46  (0.50) 0.44 (0.50) 0.46  (0.50) 0.02 (0.21) -0.00 (0.87)
Low performance 0.09 (0.29) 009  (0.29)  0.09  (0.29) 0.00 (0.83) -0.00  (0.77)
Older than 34 years 001 (0.10) 001  (0.08) 001 (0.11) 0.0 (0.22) -0.00 (0.87)
Dual studies 011 (0.32) 012  (032) 010 (0.31) -0.00 (0.96) 0.01  (0.34)
Second degree 0.04 (0.19) 0.04  (0.19) 003 (0.18) -0.00 (0.81) 0.00 (0.59)
Other non-eligible studies 001 (0.07) 001  (0.08) 000 (0.07) —0.00 (0.54) 0.00 (0.64)
Volunteer work 050 (0.50) 0.52  (0.50) 052  (0.50) —0.02 (0.23) -0.02  (0.33)

Former application
Applied at BFW 0.16 (0.37) 0.17 (0.38) 0.17 (0.37) -0.01 (0.48) -0.01  (0.64)

Applied for other scholarship  0.14 (0.35) 0.12 (0.33) 0.13  (0.34) 0.02 (0.06) 0.01 (0.34)

Current receipt

BFW scholarship wave 1 006 (025 006  (0.23)  0.06 (0.24) 0.01 (0.47) 0.00  (0.79)
Other scholarship wave 1 0.04 (0.19) 0.03 (0.18) 0.03 (0.17) 0.01 (0.27) 0.01 (0.10)
Cognitive abilities

Cognitive test score -0.01 (1.02) 0.01  (0.99) 0.01 (0.98) -0.02 (0.56) -0.02  (0.56)
Observations 1809 1817 1807 3626 3616

Notes: The last two columns report p-values of independent samples t-tests. “Other educational institutions” in-
clude e.g. teacher training colleges. Dual studies combine academic and practical phases financed by companies.
Students in their second degree enrolled for a second undergraduate education after finishing their first under-
graduate degree. Students in dual studies or their second degree are ineligible for most BFW-scholarships. “Other
non-eligible studies” include e.g. part-time students. Former application” indicate all applications up to wave 1 or
current scholarship holding in wave 1. “Other scholarships” include also the "Deutschlandstipendium” and other,
e.g. company-scholarships. Cognitive test scores were standardized.
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nearly all students in the sample are. Qualified applicants should officiate volunteer
work (which half of the sample does) and show above-average academic performance.
As nearly one third of respondents were college freshmen in wave 1, they were not able
to report grades of their studies yet.'* Therefore, I used the study grades at baseline,
where available, and substituted these by high school GPA if missing (1.971 cases)."”

Because college drop-outs with a higher likelihood of low achievements were dropped,
the analytic sample is positively selected with respect to academic performance: About
45% of the sample fall into the “high performance” group which is, according to the
BFW that impose explicit GPA-cutoffs, defined as a GPA better than 2.0 on the German
five-point grading scale. 46% of the sample score between GPA 2.0 and 2.9 (medium
performance), only 9% score lower than that.

The average score of the cognitive test amounts to 7.17 (S.D. = 2.77) and is very close
to the original offline version (mean = 7.15, S.D. = 2.34) used by Bors and Stokes (1998,
p. 393).1

As already outlined above, it is difficult to define the subsample with a viable chance
to apply. Defining eligible students as students with high academic performance, who
are younger than 35 years, are neither dual nor second degree students and officiated
volunteer work within the past 12 months, a share of 21.5% of this sample can be con-
sidered as potentially eligible. This fraction reduces to 12.6% when I subtract current
scholars or students who reported former applications at a BFW at baseline. All these
shares are equally spread over groups.

If not indicated otherwise, all analyses control for socio-economic and study-related
characteristics, fulfillment of application requirements variables, the respective base-
line levels of the dependent variable (applied at a BFW or applied at other non-BFW
providers) and baseline scholarship receipt. Cognitive test scores and personality traits
are added as indicated.

5.2 Application determinants

There are of course several reasons for why students of non-academic backgrounds are
underrepresented in the scholarship body. For example, a lower share of qualified stu-
dents of non-academic backgrounds must translate into an equally reduced share in the
overall scholarship body. Even if the probability to meet the requirements was unre-
lated to socio-economic characteristics, the selection process could introduce selectiv-
ity. College-experienced parents might, for example, coach their children, or students
of non-academic background might perform worse when in a social threat situation.

There are also subjects of studies, e.g. Law, where the first semesters are not graded at all and grades
are, naturally, missing.

This strategy should be unproblematic as students have to demonstrate their academic ability when
applying for scholarships and will also have to use their high school diploma if they did not receive any
college grades yet. Furthermore, if I used achievements as reported in the second semester, I would be
unable to rule out bias introduced by potential treatment-related changes in achievement.

Both cognitive test scores and the Big Five Inventory were collected at wave 2, i.e. 4-6 months later
than the other controls. Given this short time span and acceptable test-retest stability of the BFI-S
(Hahn et al., 2012) and the APM (Bors and Stokes, 1998, p. 393), the inclusion of these controls should
not introduce severe bias.
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Providing information can only exert a positive effect if equally talented students of
non-academic backgrounds are already underrepresented at the stage of applications.

To explore whether this is indeed the case, I specify a logit model where I regress
applications for a BFW scholarship up to the interview at wave 1 on a set of socio-
economic, college and eligibility controls (table 2).

As expected, the application requirements are highly relevant determinants of the
application decision with academic performance, volunteer work and meeting the age
requirement being most important.® Keeping all these factors constant, students of uni-
versities of applied sciences were about four percentage points less likely to report a
previous application when compared to students at universities. As the share of stu-
dents who work besides their studies is higher in the applied sciences group, this effect
is likely to capture more time constraints and a smaller financial need to apply for a
scholarship.'®

Furthermore, the results in column 1 suggest that respondents’ socio-economic back-
ground influences the application behavior. All else equal, students of families without
academic experience were 2.5 percentage points less likely to report an application than
students from academic homes. High achieving university students with an average
number of semesters (4.4), meeting all application requirements and reporting a party
identification, were 5.17 percentage points less likely to have applied if of non-academic
background (p=0.008). Given the small overall application share of 16%, this effect is
remarkably large.

Omitted variable bias might however explain differences in applications if personal-
ity or cognitive abilities drive both application behavior and are correlated with socio-
economic background. I therefore include covariates for cognitive test scores (column
2) and personality traits (column 3). It is well established that conscientious students
who are likely to be motivated and to behave achievement-oriented perform better in
college (e.g. O’Connor and Paunonen, 2007). Accordingly, I find that conscientious par-
ticipants were four percentage points more likely to have applied (column 3), over and
above controlling for cognitive test scores (column 4). Participants with high levels of
agreeableness, being less assertive in their behavior, were less likely, while extroverted
individuals were more likely to have applied when cognitive test scores are added. None
of the controls can however close the application gap between students of different socio-
economic backgrounds which persists in the full specification (column 4).

There is some evidence that women were less likely to have applied once personality
traits are added. In the full specification, their predicted probability was 3.9 percent-
age points lower when considering eligible university students with average values on
personality, test scores and number of semesters. Yet, this effect is only marginally sta-
tistically different from zero (p=0.07).

Although I am not claiming causality here, the results provide some evidence that
not only students of non-academic backgrounds but also women are already underrep-
resented when applying for scholarships, keeping eligibility requirements constant. The

15 Of course, second degree students and students who are too old to be eligible may have applied ear-

lier. The dummy flagging respondents older than 34 years does therefore also capture a time trend of
scholarships being less frequent and known at the time they would have been eligible to apply.
Students’ or parents’ financial resources might be simultaneously affected by scholarship receipt (high
income reduces the scholarship amount; scholarship funding increases financial resources). Lacking
data on income, I cannot address this issue, unfortunately.
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Table 2: Determinants of the scholarship application: Logit model

1) (2) ®) ©
Female -0.014 -0.010 -0.021** -0.019"
(0.010) (0.010) (0.010) (0.010)
Semester 0.004*** 0.004™** 0.004*** 0.003**
(0.001) (0.001) (0.001) (0.001)
Non-academic background -0.025"*  -0.022"*  -0.026"*  -0.023"*
(0.009) (0.009) (0.009) (0.009)
Applied sciences -0.043"*  -0.041**  -0.050"**  —0.048"**
(0.017) (0.017) (0.017) (0.017)
Other educational institution -0.032 -0.034 -0.026 -0.028
(0.034) (0.034) (0.034) (0.034)
Medium performance -0.160"**  —-0.155""*  -0.146""  -0.140"**
(0.010) (0.010) (0.010) (0.010)
Low performance -0.304™*  -0.297***  -0.277"**  -0.270***
(0.035) (0.035) (0.034) (0.034)
Older than 34 years -0.183**  -0.185""  -0.182"*  -0.185""
(0.087) (0.087) (0.086) (0.086)
Dual studies -0.040** -0.036** -0.036™" -0.032"
(0.017) (0.017) (0.017) (0.017)
Second degree -0.030 -0.029 -0.036 -0.034
(0.026) (0.026) (0.026) (0.026)
Other non-eligible studies -0.017 -0.013 -0.023 -0.018
(0.070) (0.069) (0.068) (0.068)
Volunteer work 0.172*** 0.172*** 0.167*** 0.165***
(0.010) (0.010) (0.010) (0.010)
Party identification 0.030*** 0.031*** 0.025** 0.026™*
(0.010) (0.010) (0.010) (0.010)
Cognitive test score 0.022*** 0.025***
(0.005) (0.005)
Openness -0.001 -0.002
(0.005) (0.005)
Conscientiousness 0.040*** 0.041°**
(0.005) (0.005)
Extraversion 0.007 0.010**
(0.005) (0.005)
Agreeableness -0.012**  —-0.012***
(0.005) (0.005)
Neuroticism -0.005 -0.003
(0.005) (0.005)
Observations 5433 5433 5433 5433
McFadden’s Pseudo- R? 0.164 0.168 0.179 0.184

*p < 0.1, p <0.05 ** p < 0.01. Standard errors in parentheses.

Notes: Each column reports average marginal effects from a separate logistic re-
gression on the probability that the participant had applied for a BFW schol-
arship at baseline. I conducted a principal component analysis and orthogonal
varimax rotation (total explained variance = 65.28%) on the Big Five Inventory.
I then extract the five factors by regression scoring.
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Table 3: Knowledge level of non-applicants at baseline (wave 1)

Mean (S.D.)
Subjective knowledge level
(Very) informed 0.09 (0.29)
Partly informed 0.36 (0.48)
(Very) uninformed 0.55 (0.50)
Knowledge on characteristics
Scholarship amount correctly estimated 0.10 (0.30)
No scholarship provider known 0.36 (0.48)
Correct answer with respect to:
Grades needed 0.46  (0.50)
Application possibilities 0.80 (0.40)
Amount need not be repaid 0.71  (0.46)
Prolongation requirement 0.22 (0.42)
Knowledge indicator
Sum of correctly answered 2.93 (1.35)
Observations 4533

Notes: Participants who indicated not to know the answer to the question and those
who failed to provide the correct answer were coded as 0, participants who came
up with the correct answer were coded as 1. The "Knowledge indicator” sums
participants’ correct answers from all six objective knowledge items in the table.

lower application probability of women confirms the significantly smaller share of fe-
male scholarship holders in the German National Scholarship Foundation detected by
Kuhlmann et al. (2012).

5.3 Information asymmetries

Is the decision to abstain from applying related to a lack in knowledge about scholar-
ships? When asked about reasons for not applying, participants attach most importance
to insufficient knowledge on application requirements, followed by insufficient volun-
teer work and grades.!” Table 3 shows that students who had never applied at a BFW so
far were indeed poorly informed about scholarships. More than half of the participants
indicated to be very or rather uninformed about scholarships, while only 9% stated to be
informed or very informed.

This pattern is also found in participants’ abilities to answer questions about schol-
arships correctly. Only 10% of the non-applicants were able to provide an estimate of
the scholarship amount within an interval of EUR 50 around the true value of EUR 800.'
More than one third could not name a single scholarship provider.

17" An overview over participants’ answers can be found in table 8 in the appendix.

Respondents were asked to name the equivalent scholarship amount to EUR 500 of BAfoeG. Respon-
dents therefore needed to know that the scholarship amount equals BAfoeG but that scholarship hold-
ers receive an EUR 300 lump-sum payment on top.
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Several yes-no items tried to further assess students’ perceptions of scholarships.
Nearly half of the students knew that an application is possible without top margin
grades. Most participants were informed about the possibility to apply at the BFW di-
rectly and knew that a scholarship need not be repaid. Yet, about 80% thought that a
strict grade point average existed, which, if not met, led to a loss of funding. In a nut-
shell, participants were inadequately informed and especially lacked knowledge on the
flexibility of requirements. Summing up correct answers, respondents answered, on av-
erage, slightly less than half of the six items correctly. Less than 1% of the respondents
answered all items correctly (not reported).

To explore information asymmetries, I regress the number of correctly answered
questions on a set of controls, including eligibility requirements, restricting the sample to
those who had not applied at a BEW up to the first wave to prevent reverse causality. The
sample therefore includes both respondents totally unaware of scholarships and those
who might have considered applying but decided against it. Table 4 reports average
marginal effects of an ordered logistic regression, evaluated at the probability to answer
five of the six correctly."”

Unsurprisingly, academic achievement was again associated strongest with a high
predicted probability of above-average knowledge: Participants with moderate (low)
academic achievements were about 8 (13) percentage points less likely to answer five
questions correctly, ceteris paribus. Dual study students usually ineligible to receive
scholarships were 2.4 percentage points less likely to provide five correct answers. Older
students tend to be better informed, possibly because they had more opportunities to
meet scholars during their studies in comparison to young students. The socially en-
gaged who are more likely to meet scholarship holders during volunteer work, were
about 2 percentage points more likely to answer five questions correctly.

The predicted probability of above-average knowledge for a non-academic at uni-
versity with an average number of semesters, meeting all eligibility requirements was 3
percentage points (p=0.000) or roughly 20% lower than that of a comparable student with
college-educated parents. Calculating the same average marginal effect with respect to
gender, women’s predicted probability was 4.6 (p=0.000) percentage points or roughly
30% lower than that of men. These results are only marginally affected when controlling
for potential differences in cognitive abilities (column 4).

To explore in how far this effect is mitigated by informal knowledge within the social
network, I add a dummy for acquaintances with a scholarship holder (column 2). People
who indicated to know a (former) scholar had substantially higher predicted probabili-
ties to be informed. As significantly less non-academic students were acquainted with a
scholar than their counterparts from academic homes (x?=76.54, Pr=0.00), the difference
in knowledge between academic and non-academic students drops by 20% but is not
completely offset. Note that the inclusion of the informal knowledge dummy does not
affect the gender gap. As I cannot reject the hypothesis that men and women differ in
their probabilities to know a scholar (y?=0.4241, Pr=0.515), results suggest that informa-
tion asymmetries might be a relevant obstacle for non-academic students but probably
not for women.

19 Estimates across all other cut-offs are shown in the appendix exemplary for the specification of column
1 (figures 2 and 3). Patterns for the other specifications are similar.
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In column 3, I isolate the effect for those who had actively looked for information
but then decided against applying by adding a dummy on own information search. The
influence of grades, volunteer work and dual studies is reduced, indicating that the most
eligible did indeed inform themselves and are thus better informed. But even then, gaps
with respect to academic background and gender persist.

Table 4: Ordered logit model for knowledge on scholarships: average marginal

effects
1) ) ®) 4) )
Female -0.034"*  -0.034™*  -0.038"**  -0.030"**  -0.035"**
(0.006) (0.006) (0.006) (0.006) (0.006)
Semester 0.004™** 0.002*** 0.003*** 0.003*** 0.002***
(0.001) (0.001) (0.001) (0.001) (0.001)
Non-academic background -0.020"**  -0.016"*  -0.020"**  -0.019"**  -0.015"**
(0.005) (0.005) (0.005) (0.005) (0.005)
Applied sciences -0.005 -0.004 -0.010 -0.003 -0.007
(0.008) (0.009) (0.008) (0.008) (0.008)
Other educ. institution -0.003 -0.000 -0.013 -0.006 -0.012
(0.019) (0.020) (0.018) (0.019) (0.018)
Medium performance -0.078"*  -0.076"™*  -0.051"**  —-0.074™**  -0.047***
(0.006) (0.006) (0.006) (0.006) (0.006)
Low performance -0.130***  -0.121"**  -0.088***  -0.125"**  —-0.080**"
(0.010) (0.010) (0.010) (0.010) (0.009)
Older than 34 years 0.054™* 0.054** 0.034 0.053™* 0.034
(0.026) (0.025) (0.024) (0.026) (0.024)
Dual studies -0.024™*  -0.023"**  -0.022"**  -0.023"**  -0.020**
(0.008) (0.008) (0.008) (0.008) (0.008)
Other non-eligible studies 0.037 0.045 0.044 0.045 0.054
(0.038) (0.051) (0.038) (0.038) (0.038)
Volunteer work 0.017*** 0.011** 0.009* 0.017*** 0.005
(0.005) (0.005) (0.005) (0.005) (0.005)
At Least One Acquaintance 0.052*** 0.037***
(0.006) (0.006)
Actively Looked for Info 0.131*** 0.125***
(0.007) (0.007)
Cognitive test score 0.015*** 0.013***
(0.003) (0.003)
Observations 4484 4484 4484 4484 4484
P-value overall Brant test 0.654 0.560 0.559 0.448 0.255

*p <01, p <0.05 * p < 0.01. Standard errors in parentheses.

Notes: The table shows average marginal effects from an ordered logit model. Average
marginal effects are calculated for the probability to answer five of the six items correctly.
Figures 2 and 3 in the appendix show how average marginal effects vary over cut-offs.
The sample is restricted to those who had not applied for a scholarship up to wave 1.
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6 The effects of information provision

6.1 Method

As treatments were randomly assigned, the treatment effects of the information provi-
sion can be identified by simple comparison of participants’ behavior over groups, using
ordinary least squares (OLS). The intent-to-treat (ITT) effect is estimated by specifying
the following linear probability model:

Yi = Bo+ B - INFO + By - ROLE MODEL + x; - 35 + €;, (1)

where y; is the binary outcome variable for student ¢, i.e. the application for a scholar-
ship at the time of the second survey. INFO and ROLE MODZEL are the treatment
dummies indicating whether the student belonged to the first treatment group, receiv-
ing general information, or whether she was part of the second treatment group (role
model treatment, including general information). x; is a vector of baseline controls, ¢;
represents the error term, estimated using robust standard errors in the following. (;
and 3, are the coefficients of interest as they represent the intent-to-treat effects of the
info and role model treatment, respectively. As the role model treatment also included
the info treatment, [, represents the composite effect of both treatments with respect to
no treatment. Heterogeneous I'TTs are investigated by adding interactions between the
treatment dummies and the binary variable v;, controlling for the vector of remaining
covariates, 0;:

+ B4 - INFO - v; + 85 - ROLE MODEL - v; + 6, - B¢ + ;. ()

6.2 Results

6.2.1 Impact on knowledge, information search and considering an applica-
tion

To assess whether the treatments did indeed affect participants’ scholarship knowledge,
I investigate ITTs of the amount of correctly answered items (column 1) and the self-
reported knowledge level (column 2) for non-applicants at baseline in table 5. Both treat-
ments increased objective and self-reported knowledge levels. There is slight evidence
that the role model treatment was more effective in increasing subjective knowledge
levels (p=0.078). As expected, the general information treatment providing only basic
information on scholarships triggered own active information search in the meantime,
whereas the effect for participants in the second treatment group who were provided
with extensive information is smaller and not statistically significant. However, both
treatments had an equally large impact on whether participants thought about a schol-
arship application.

Looking at heterogeneous effects in panels B.2 and C.1 reveals that the knowledge
levels of men and students of academic background were unaffected. As both were better
informed a priori, recalling probably already known facts about scholarship possibilities
had only a positive impact on the subjective feeling to be informed but no measurable ef-
fect on the number of correctly answered knowledge items. Male students were however
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Table 5: ITTs on knowledge and information search: OLS

(1) 2 3) (4)
Knowledge Informed  Active Thought
indicator  (Self-rated) search  about
A. Full Sample

Info treatment 0.089** 0.068***  0.037**  0.059***
(0.036) (0.024)  (0.018)  (0.021)

Role model treatment 0.102*** 0.102***  0.013 0.046**
(0.036) (0.024)  (0.018)  (0.021)

B.1 Non-Academic Background

Info treatment 0.117** 0.077** 0.055**  0.086***
(0.050) (0.033)  (0.027)  (0.030)

Role model treatment 0.130*** 0.108"**  0.041 0.088***
(0.050) (0.033)  (0.027)  (0.031)

B.2 Academic Background

Info treatment 0.056 0.062* 0.023 0.036
(0.052) (0.034)  (0.025)  (0.028)

Role model treatment 0.066 0.095***  -0.009 0.007
(0.052) (0.035)  (0.025)  (0.028)

C.1 Male

Info treatment 0.010 0.086* 0.064**  0.073**
(0.064) (0.045)  (0.032)  (0.036)

Role model treatment 0.095 0.157***  0.064" 0.070*
(0.063) (0.045)  (0.033)  (0.037)

C.2 Female

Info treatment 0.130*** 0.064** 0.026 0.058**
(0.043) (0.028)  (0.022)  (0.025)

Role model treatment 0.108** 0.080*** -0.013 0.040
(0.044) (0.029)  (0.022)  (0.025)

Observations 3452 3452 1742 1742

*p < 0.1, p <0.05 ** p < 0.01. Robust standard errors in parentheses.

Notes: 1TTs reported with respect to the control group. Each estimation controls for
all covariates of Table 1, including personality traits, risk aversion, cognitive test
scores and the baseline level of the respective dependent variable. As only the sub-
sample of those who had never applied to any scholarship up to wave 1 was asked
in the second survey whether they had actively looked for info or ever thought
about applying, the sample size in columns 3 and 4 is smaller. Further, 334 partic-
ipants were already funded by of one of the BFW and applying again would have
been no relevant option for them (parallel funding not being possible), so that these
cases are dropped from the sample.
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significantly more likely to have looked for further information and thought about ap-
plying, whereas students of academic backgrounds were unaffected. This suggests that
only academic students had already extensively considered applying for scholarships at
baseline.

For non-academic students and women, both self-assessed and factual knowledge
increased (B.1, C.2) by up to highly statistically significant 13 percentage points. Inter-
estingly, neither treatment triggered women’s active search for additional information
and only the info treatment increased the rates of women who thought about applying
significantly.

6.2.2 Impact on applications for scholarships

How did these differences in knowledge and thinking about applying carry over to fac-
tual behavioral changes? To investigate ITTs on applications between wave 1 and wave
2, I present analyses on the full sample first. The full sample also comprises students
rather ineligible for scholarships and therefore less likely to report an application. In
a second step, I will therefore reduce the sample to those most likely to fulfill BEWs’
application requirements.

Firstly, table 6 presents the impact of both treatments on applications at BFW and
at all other non-BFW scholarship providers.?® As expected, neither of the two treat-
ments had a statistically significant effect on the application behavior at BFW in the
full sample (column 1). Considering the especially uninformed subgroups reveals that
the role model treatment increased non-academic students’ application rates by 2 per-
centage points (column 2, 3). In other words, non-academics’ application probability
was more than twice as high as in the respective control group. This effect is highly
statistically significant after including further controls (column 4). For students of aca-
demic background, receiving role model information had a significantly smaller effect
on application rates. Their overall treatment effect is not significantly different from zero
(p=0.15).

Including gender interactions in columns 4 and 5 reveals that the role model treat-
ment indeed affected only men’s application rates by statistically significant 2.3 per-
centage points. The impact on women was significantly smaller and not statistically
significant (p=0.596 in column 4, p=0.617 in column 5). Results with additional controls
for personality traits or cognitive test scores are similar.

20 Results without covariates are very similar. I report covariates-adjusted results only as these are more
efficient and take care of potential remaining differences between groups. Unadjusted results are avail-
able upon request.
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Participants offered the general information only were not affected by the treatment,
pointing to the conclusion that ITTs found in the second treatment group stem from the
interview text and not from the general information text also provided to the general
information group. The effect pattern between both treatment groups is, however, re-
versed when investigating applications for other scholarships not provided by the BFW
(columns 6-10). For example do some private institutions such as companies or cities
provide scholarships for students born in the region or enrolled in a certain subject of
studies. Participants in the general information group were 1.6 points more likely to
report applications for such non-BFW scholarships while the coefficient for members of
the other treatment group is negligibly small and insignificant (column 6). Given that
mainly the general info treatment triggered own information search on scholarships,
participants might have come across other, probably more suitable or less challenging,
scholarship opportunities. The negative signs of the socio-econonomic and gender in-
teractions point to a smaller effect for non-academic and female students, yet, the inter-
actions are not significantly different from zero (columns 9-10).

To purge the sample of mostly ineligible students, table 7 restricts the sample to
an approximation of the target population. I start by dropping all students likely to be
ineligible to apply at most BFW because they are too old or study in ineligible programs
(columns 1-3). Then, I also drop students beyond the most favored range of semesters
(columns 4-5). I continue excluding moderately and low performing students (columns
6-9) and students who exert no volunteer work (columns 10-12). Due to space limitations,
I depict results without interactions only for the first sample reduction (column 1) and
the most restrictive sample (column 10). Several important conclusions can be drawn
from this analysis:

Firstly, the more the sample is restricted to the most relevant population, the larger
become role model treatment effects, while info treatment effects stay negligible in size
and statistical significance.” It could have been expected that ITTs in the general infor-
mation group do not increase, taking into account that these students applied at higher
rates elsewhere, irrespective of their factual eligibility to receive BFW-scholarships. It
is, however, surprising that although ITTs in the role model group increase up to rather
small 1.2 points, this effect is not statistically significant in the full sample. Possible
explanations for this finding are the information’s strong focus on non-traditional stu-
dents and the fact that, the more the sample is restricted to the most eligible students, the
higher the probability that they had already applied before entering the experiment, es-
pecially if not belonging to the group suffering from information asymmetries (i.e. non-
academic backgrounds).?*

When looking at heterogeneous effects, I'TTs for non-academics and males rise steadily
up to 6.8 (column 11) and 9.8 percentage points (column 12). Moreover, the gender differ-
ential persists and quadruples from 1.9 — 2.5 = —0.6 points in column 3 t0 9.8 — 12.2 =
—2.4 points in the sample including only socially engaged (column 12). However, I can-
not reject the hypothesis that the point estimates are different from zero.

21 Slightly smaller ITTs after applying the formal criteria (columns 1-3) suggest that some of the dropped

students seem to have applied at the few BFW with less strict formal criteria or special programs for
e.g. older students (c.f. tables 13 to 15 for different eligibility requirements between the BFW).

In the “volunteer” sample, predicted probabilities for students of academic backgrounds to already
have applied up to wave 1 were more than 20 percent larger than those of non-academic students.
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Or, in other words: The higher the probability that male respondents indeed qualify
for scholarships, the more did the information provided by role models trigger them to
accept the challenge and apply. Whereas effective for males, the role model treatment
did not significantly increase application rates of highly eligible females.

Finally, all coefficients are again robust to the inclusion of controls for cognitive test
scores and personality traits, emphasizing that differences in these variables can again
not account for differences in application behavior.

If the hypothesis is true that the general information led participants, irrespective
of their qualification for highly selective BFW-scholarships, to actively look for other
scholarships, BFW-ineligible should not have applied less often for other alternatives.
Without showing in detail, I repeated the analysis from table 7 but restricted the sample
up to the least eligible participants. ITT estimates are about the same size as in the
unrestricted sample and always larger for participants who received the info treatment.*?

7 Robustness checks

7.1 Robustness of the gender gap

I found that although female participants were generally less likely to apply and worse
informed, they were insensitive to receiving information about scholarships.

If men and women differed systematically in personality traits or cognitive abilities,
gender-specific ITTs would be a mere reflection of differences in these characteristics.
For example, women were found to be more agreeable (Costa Jr. et al., 2001). If applying
for scholarships is no viable option for highly agreeable individuals who cannot prevail
in the assessment center, ITTs vary by the level of agreeableness and not by gender per
se. Including the interaction between agreeableness and the treatment dummies should
therefore be significantly negative and absorb the gender effect.

To investigate whether the gender gap diminishes once treatment effects are allowed
to vary with the above criteria, I include interactions with the treatment dummies and
repeat the ITT estimation for male and female participants separately (tables 9 and 10).
All tables show that letting treatment effects vary by personality traits or cognitive test
scores cannot close the gender gap.

7.2 Robustness to matching quality

A matching algorithm allocated each member of the second treatment group to the
most similar role model. To draw from the pool of available role models, the algorithm
matched political party identification and religious denomination in a first step. If sev-
eral role models were available on that basis, a role model of the same field of studies
and/or gender was randomly selected. For 1% of participants, the algorithm could not
select a matching role model in the first step, e.g. if the participant indicated to be so-
cially engaged in a religious denomination not covered by the German BFW. In that
case, only field of studies and/or gender were matched. If there was more than one most
similar role model, the algorithm randomly allocated the participant to one role model.

23 Results are available on request.
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Due to this procedure, the level of similarity to the role model differed slightly between
participants and might have introduced bias.

If a higher quality of matching positively impacted participants’ application behav-
ior, controls accounting for similarity to the role model should be significantly positive.
Adding controls for all matching dimensions (dummy = 1 if characteristics coincide, 0
otherwise) in column 1 of table 11 in the appendix, I do not find any of the dummies
significantly different from zero. To explore whether matching quality might have been
more important for students of non-academic backgrounds or women and could there-
fore account for significant treatment effects found, I interact these variables with sim-
ilarity controls in columns 2 and 3. I do again not find statistically significant effects. I
rerun these analyses in columns 4-5 but sum up the total number of similarities. Taking
participants who were matched on half of the matching criteria as a reference group,
those matched worse should have been less and those matched better should have been
more likely to apply if similarity had a positive and relevant impact. Again, no clear
pattern with respect to signs of coeflicients evolves and none of the dummies is signifi-
cantly different from zero. Additionally, both the differential effect for students of non-
academic backgrounds and women are robust to the inclusion of similarity indicators.
Potentially different matching qualities between different student groups can therefore
not be explained by different matching qualities.

It is luring but false to conclude from this that similarity to the role model did not
matter at all. As similarity was maximized, the variation in matching quality between
participants is rather small, thereby impeding the probability to detect significant effects.
Moreover, not all information to assess the overall degree of similarity was collected for
all participants. For example, participants were only asked about their religious denom-
ination if socially engaged in church. Attachment to church might be most relevant for
participants with volunteer work in church. However, religious but socially not engaged
participants could also feel similar to a matched role model of a religious BFW, although
I cannot control for this match.?*

To explore whether overall fit between participant and matched BFW mattered, I
regress participants’ scholarship applications on a self-reported evaluation of personal
fit with the BFW they were matched to.?” Note that the self-assessed item asked respon-
dents to evaluate the similarity to the BFW funding the role model rather than to the role
model itself. I therefore cannot isolate the effect of similarity between participant and
BFW'’s association from the effect of similarity between the participant and the specific

24 Religious denomination was coded to be similar (=1) if participants reporting volunteer work within

church were matched with a BFW of equal religious denomination and dissimilar (=0) if matched with
a BFW of other religious denomination. Participants without religious social engagement were coded
as 1 if matched with a non-religious BFW. This coding takes into account that religious BFW favor
applicants socially engaged in church and with the same religious denomination. I also tested an
alternative coding setting the similarity dummy only for those participants to 1 who were matched
according to their religious engagement, considering all others as unmatched. Although this coding
introduces an imbalance between religious and not religious participants — the latter always considered
to be matched worse even if they might perfectly identify with the matched non-religious role model
— the similarity dummy stays statistically insignificant.

The self-assessed measure was surveyed in wave 2 as: “Please think back to the last survey. You have
read an interview with a < male/female > scholar of < name of BFW >. If you wanted to apply for a
scholarship, how good would this BFW fit your personal political, religious and ideological attitude?”
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role model. Table 12 reveals that the higher the degree of self-assessed fit, the higher is
the probability to have applied.

A last issue addressed here is whether slight differences in content or writing style
between interview texts might have influenced application rates significantly - apart
from similarity to the role model. I regressed application behavior on dummies for all 34
interview texts, taking the text which was most frequently drawn by the algorithm as
the reference category, and controlled for the quality of matching (not reported, results
available on request). I found only one of the 33 interview dummies slightly significantly
different from zero — which is in line with a usual rate of false discoveries in multiple
testing. Moreover, this text was only shown to 23 participants and should therefore not
affect the results.

8 Conclusion

Two thirds of all German merit-based aid holders come from families where at least one
parent achieved a college degree, whereas students of academic background only make
up half of the overall student population (Middendorft et al., 2009, p. 24). Given that edu-
cational achievements and socio-economic background are correlated, Middendorff et al.
(2009) argue that the likelihood to encounter students of non-academic backgrounds in
the group of qualified students is lower than the likelihood to come across students
whose parents have studied. While this is doubtlessly the case, it has never been asked
before whether non-academic students qualified to receive merit-based scholarships ap-
ply indeed as frequently as equally talented students of academic homes, and are equally
well informed about scholarship opportunities. If qualified students of college inexperi-
enced families apply less often, although they might profit most from the scholarships’
advantages, the merit-based system cannot unfold non-academic students’ talent and
undermines its social mandate.

The findings from this paper provide first evidence that participants in the random-
ized field experiment were indeed significantly less informed if descending from families
without academic experience. Keeping educational achievements, cognitive test scores,
important application requirements and a range of other covariates constant, students of
non-academic backgrounds were significantly less likely to report former applications
for merit-based aid. Therefore, even if students of all socio-economic groups are equally
likely to succeed in the application process for scholarships, the smaller share of non-
academics’ applications will carry over to their underrepresentation in the scholarship
body.

However, if lower application rates are mainly resulting from information asym-
metries, providing information about scholarship opportunities is a very inexpensive
instrument to influence students’ choice sets after leaving high school. The findings
here suggest that providing information on scholarships enlarges knowledge levels and
leads students to consider applying. Moreover, factual application rates of non-academic
students six months later doubled when a scholar with similar characteristics shared
custom-fit information. Due to time and budgetary constraints, the second survey had
to take place after 6 months. As not all scholarship providers’ application deadlines fell
into this time span, it is very likely that the treatment effects would be even larger if
applications were questioned 9 or 12 months later.
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At the same time, providing publicly available information alone increased the aware-
ness of scholarships in general and triggered applications for other, less selective ones.
Yet, general information was not suitable to affect applications for highly selective merit-
based aid. This suggests that the decisive information asymmetry is not the ignorance
of mere facts about scholarships but rather the information that a similar person made
it.

My results do, however, also suggest that female participants were unaffected from
applying for scholarships after offered detailed information, while men seem to have
embraced the opportunity to apply. Several reasons lend itself to understanding this
phenomenon.

First, academic performance is key to a successful scholarship application. Although
I kept college grades and cognitive test scores constant, female participants were re-
peatedly found to underestimate their own abilities and less confident about their own
performance (e.g. Deaux and Farris, 1977; Chevalier et al., 2009). Women might there-
fore have abstained from applying. This assumption is somehow corroborated in my
sample as female participants’ self-assessed academic performance with respect to their
peers, keeping grades constant, is less optimistic than that of men. Another explanation
is women’s generally higher average performance in college (Vincent-Lancrin, 2009). If
women compare their own achievement to that of their peer group, their self-assessment
might be lower just because the average level of performance in a female-dominated peer
group is higher.

As merit-based scholarships are awarded in a highly demanding selection process
and the role model treatment provided detailed information on its competitiveness, gen-
der differences in competitiveness might also explain why women in the second treat-
ment group did not apply more often. A wide range of studies provide evidence that
women shy away from competition while men embrace it and even perform better when
competing (Gneezy et al., 2003; Gneezy and Rustichini, 2004; Niederle and Vesterlund,
2007; Morin, forthcoming). With respect to merit-based aid, Kuhlmann et al. (2012) pro-
vide evidence that women having been recommended to the largest German scholarship
providing institution are less successful in the assessment centers than their male coun-
terparts, although equally well qualified. Learning about details of the later selection
process might therefore shift women’s lower odds to succeed in the process to an earlier
stage: Anticipating the challenge to compete and potential problems to prevail in the
process, women might abstain from applying in the first place.

More evidence is however needed to investigate reasons for the gender gap and as-
sess whether the findings from this non-representative sample can be generalized to the
full student population. Prospective studies should therefore include a direct measure of
participants’ tastes for competition and level of self-confidence to set limits to possible
reasons of the gender gap. Lacking longitudinal data on applicants’ success in the selec-
tion process, I cannot investigate whether men induced to apply did indeed succeed in
the selection process or whether their confidence in being qualified was inadequate as
demonstrated in other contexts (e.g. Lundeberg et al., 1994). This would be an interesting
starting point for future research and a prerequisite to assess the long-term efficacy of a
large-scale information campaign.
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A Appendix
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Figure 1: Differences in the Big Five Inventory between experimental groups
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Figure 3: Information asymmetries over cut-offs (2/2)

Notes: See figure 2.
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A.2 Tables

Table 8: Reasons for not applying at baseline (wave 1)

Mean (S.D.)
My grades are not good enough. 3.03  (0.89)
My volunteer work is not sufficient. 3.04 (0.91)
The funding amount I would receive is too small to be worth the application. 1.62  (0.76)
I know too little about the application requirements. 3.18  (0.86)
I received too little support by my college lecturers. 247  (1.03)
I do not need a scholarship as I can draw on other financial sources. 249  (0.94)
The application process is too complicated. 2.58  (0.90)
I do not want to incur liabilities tied to funding, e.g. seminar participation. 229  (0.97)
Observations 2610

Notes: Sample size is smaller as only participants who mentioned to never have applied for a
scholarship at wave 1 were questioned. The exact wording of the question was: “The fol-
lowing list contains reasons for why some students do not apply for a scholarship. In how
far do these reasons also apply to you?” Participants rated each answer on a 4-point scale
from ”1 — Does not apply at all” to "4 — Applies fully”. The order of the items in the table

equals the order in which they were asked in the survey.
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Table 9: Impact of differences in personality traits: OLS (1/2)

Openness Conscientiousness Extraversion
(1) (2) ®3) 4) (5) (6)
Men Women Men Women Men Women
Dependent: BFW application W2
Info treatment 0.001 -0.000 -0.000 0.000 0.001 -0.000
(0.010)  (0.007)  (0.011)  (0.007)  (0.010)  (0.007)
Role model treatment 0.023**  -0.003 0.025**  —0.002 0.023**  -0.003
(0.011)  (0.007)  (0.013)  (0.007)  (0.012)  (0.007)
Openness 0.009* 0.001 0.008** —0.003 0.008** —0.003
(0.005)  (0.004)  (0.004)  (0.003)  (0.004)  (0.003)
Conscientiousness 0.010**  0.001 0.009 0.006 0.010**  0.001
(0.005)  (0.003)  (0.006)  (0.004)  (0.005)  (0.003)
Extraversion 0.011***  0.003 0.011**  0.003 0.011* 0.003
(0.004)  (0.003)  (0.004)  (0.003)  (0.006)  (0.005)
Two-way interactions
Info * Openness 0.003  -0.000
(0.007)  (0.006)
Role * Openness -0.006  -0.010%
(0.010)  (0.006)
Info * Conscientiousness -0.007 -0.004
(0.010)  (0.007)
Role * Conscientiousness 0.010 -0.010
(0.012)  (0.007)
Info * Extraversion -0.005  -0.001
(0.009)  (0.007)
Role * Extraversion 0.004  -0.001
(0.010)  (0.007)
Observations 1647 3452 1647 3452 1647 3452

*p <01, p <0.05 ** p < 0.01. Robust standard errors in parentheses.

Notes: ITTs reported with respect to the control group. Each estimation controls for the covariates
of table 1 in the adjusted regressions, application at baseline and scholarship receipt at baseline.
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Table 10: Impact of differences in personality traits and cognitive test scores: OLS (2/2)

Agreeableness Neuroticism Cognitive test scores
(1) @) ®) 4) (5) (6)
Men Women Men Women Men Women
Dependent: BFW application W2
Info treatment 0.000 0.000 0.004 -0.000 0.002 -0.001
(0.009)  (0.007)  (0.010)  (0.007)  (0.010)  (0.007)
Role model treatment 0.025** —-0.003 0.026™* -0.004 0.022**  -0.004
(0.011)  (0.007)  (0.012)  (0.007)  (0.011)  (0.007)
Agreeableness 0.001 0.005 0.002 0.002 0.002 0.002
(0.006)  (0.005)  (0.004)  (0.003)  (0.004) (0.003)
Neuroticism 0.002 —-0.002 -0.005 -0.003 0.002 -0.002
(0.005)  (0.003)  (0.006)  (0.006)  (0.005)  (0.003)
Cognitive test score -0.003 0.001 -0.003 0.001 -0.003 0.005
(0.005)  (0.003)  (0.005)  (0.003)  (0.007)  (0.005)
Two-way interactions
Info * Agreeableness -0.007  -0.003
(0.008)  (0.007)
Role * Agreeableness 0.011  -0.004
(0.009)  (0.006)
Info * Neuroticism 0.010  -0.000
(0.010)  (0.008)
Role * Neuroticism 0.010 0.003
(0.012)  (0.008)
Info * Cognitive test score -0.004 -0.006
(0.010)  (0.007)
Role model * Cognitive test score 0.003 -0.008
(0.012) (0.006)
Observations 1647 3452 1647 3452 1647 3452

*p < 0.1, p <0.05 ** p < 0.01. Robust standard errors in parentheses.

Notes: ITTs reported with respect to the control group. Each estimation controls for the covariates
of table 1 in the adjusted regressions, application at baseline and scholarship receipt at baseline.
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Table 11: Influence of similarity on applications in the role model treatment group: OLS

1) ) ©) (4) ®) (6)
Non-academic background 0.025*** -0.039 0.023***  0.024™* 0.030*  0.023***
(0.008)  (0.071)  (0.008)  (0.008)  (0.017)  (0.008)
Female -0.019* -0.018" -0.120 -0.019* -0.019* -0.050
(0.010)  (0.010)  (0.076)  (0.010)  (0.010)  (0.033)
Matching criteria
Same party -0.014 0.002  -0.042
(0.017)  (0.019)  (0.035)
Same religious denomination -0.035 -0.085  -0.055
(0.035)  (0.054)  (0.059)
Same field of studies 0.007 0.015 0.020
(0.009)  (0.012)  (0.018)
Same gender -0.002 0.004 -0.024
(0.010)  (0.011)  (0.029)
Interactions with matching criteria
Same party * Non-academic -0.030
(0.031)
Same religious denom. * Non-academic 0.106
(0.067)
Same field * Non-academic -0.015
(0.018)
Same gender * Non-academic -0.011
(0.019)
Same Party * Female 0.052
(0.039)
Same religious denom. * Female 0.041
(0.069)
Same field * Female -0.023
(0.020)
Same gender * Female 0.037
(0.030)
Number of similarities
One of Four 0.011 0.025 0.001
(0.033)  (0.037)  (0.059)
Three of four 0.015 0.012  -0.015
(0.011)  (0.013)  (0.035)
Four of four -0.002 0.012  -0.037
0.011)  (0.014)  (0.034)
Interactions with no. of similarities
One * Non-academic -0.027
(0.068)
Three * Non-academic 0.005
(0.022)
Four * Non-academic -0.027
(0.021)
One * Female -0.015
(0.060)
Three * Female 0.036
(0.037)
Four * Female 0.043
(0.036)
Observations 1695 1695 1695 1695 1695 1695

*p <01, p <0.05 ** p < 0.01. Robust standard errors in parentheses.

Notes: The table contains results of OLS regressions of the application in wave 2 on a set of covariates
for the second treatment group only. Results from non-linear models are similar. Each estimation
controls for the covariates of Table 1, including applications at BFW at baseline. All similarity dum-
mies equal 1 if both participant and role model are similar in this characteristic and 0 otherwise.



Table 12: Influence of self-assessed fit on applications in the role

model treatment group: OLS

(1) (2) 3)
Non-academic background 0.032***  0.031*" 0.031**
(0.012)  (0.012)  (0.012)
Female -0.024* -0.020 -0.022
0.013)  (0.013)  (0.014)
Self-assessed personal fit with BFW
(Very) good fit 0.036***  0.038**  0.037***
(0.013)  (0.013)  (0.013)
(Very) bad fit 0.010 0.008 0.010
(0.015)  (0.015)  (0.015)
Matching criteria
Same party -0.012
(0.020)
Same religious denomination -0.042
(0.051)
Same field of studies 0.014
(0.013)
Same gender 0.007
(0.013)
Number of similarities
One of four -0.010
(0.040)
Three of four 0.020
(0.016)
Four of four 0.003
(0.016)
Observations 1089 1089 1089

*p <01, p<0.05 " p < 0.01. Robust standard errors in parentheses.

Notes: The table contains results of OLS regressions of the application in
wave 2 on a set of covariates for the second treatment group only. Re-
sults from non-linear models are similar. Each estimation controls for
the covariates of table 1, including applications at BFW at baseline. Ref-
erence category of the self-assessed fit variable is “partly, partly” fit be-
tween respondent and matched BFW. I dropped those who answered
“don’t know” (approx. 12% of cases) and for whom self-assessed fit is

therefore missing.
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