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Abstract 
Service learning (SL) is a relatively common pedagogical method in 
the US, where it has been widely adopted in schools, colleges, and 
universities. The method requires students to take part in the 
activities of organizations that serve community needs. While the 
literature argues that SL activities could generate beneficial effects 
for students' cognitive abilities, self-esteem and motivation, 
satisfaction with schools, attitudes towards institutions, and civic 
engagement, empirical evaluation of these effects is scarce and 
frequently far from rigorous. 
This paper investigates the effects of being engaged in “SL-like” 
activities on the school performance of 9th and 10th grade students 
at high risk of school failure and drop-out in Italy. We contribute to 
the empirical literature on SL in three ways. First, we run the first 
pilot randomized controlled trial (RCT) to simultaneously evaluate 
the effect of a SL program on both cognitive and non-cognitive skills, 
with the latter measured through questionnaires and incentivized 
tasks. Second, this is the first attempt to evaluate the impact of SL as 
a remedial intervention on the specific target of low-achieving 
students at risk of dropping out from school. Finally, this is the first 
attempt to rigorously investigate SL activities in Italy, and one of the 
first in Europe, as most RCTs involving SL have focused on the US. 
Our experimental results show that—consistently with the literature 
developed in the US—participation in “SL-like” activities leads to a 
general improvement in non-cognitive skills of students at risk of 
dropping out. On the other hand, contrary to what the literature 
argues, the intervention does not improve cognitive skills, since 
participation in the program even increases the risk of school 
failure. These results suggest designing and implementing SL 
interventions in schools with great care to avoid unintended negative 
consequences. 
 
JEL codes: I21, I24, J15 
 
Keywords: Immigrant students, school choice, secondary school, 
Italy 
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1. Introduction 

This paper investigates the effects of being engaged in “service 

learning (SL)-like” activities on the school performance of 9th and 

10th grade students at high risk of school failure and drop-out. 

We contribute to the empirical literature on SL in three important 

ways. First, to the best of our knowledge, this is the first randomized 

controlled trial (RCT) to simultaneously evaluate the effect of a SL 

program on both cognitive and non-cognitive skills, with non-

cognitive skills measured not only through questionnaires but also 

through incentivized tasks. Second, this is the first attempt to evalu-

ate the impact of SL as a remedial intervention on the specific target 

of low-achieving students at risk of dropping out from school, as a 

sub-population that has not been adequately investigated in previous 

studies. Given that dropping out of high school represents a strong 

predictor of future unemployment, this target is particularly crucial 

for countries like Italy with a relevant level of youth unemployment. 

Finally, this is the first attempt to rigorously investigate SL activities 

in Italy, and one of the first in Europe, as most RCTs involving SL 

have focused on the US.  

SL is traditionally defined as a “credit-bearing educational experi-

ence in which students participate in an organized service activity 

that meets identified community needs and reflect on the service ac-

tivity in such a way as to gain further understanding of course con-

tents, a broader appreciation of the discipline and an enhanced sense 
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of civic responsibility” (Bringle and Hatcher, 1996, p. 222). In other 

words, SL typically requires students to help an organization that 

serves community needs or its clientele in the form of unpaid pro-

gram-related labor. This pedagogical method is quite common in the 

US and Latin American countries where it has been widely adopted 

in K-12 schools, colleges, and—most of all—universities. On the 

contrary, the SL approach is relatively new in Europe, where only a 

few countries have implemented it and even a smaller subset of them 

has tested its efficacy. 

The literature—mostly based on qualitative studies—suggests that 

SL activities could generate beneficial effects for undergraduate stu-

dents' cognitive abilities (Novak et al., 2007; Warren, 2012), as well 

as other outcomes, such as self-esteem and motivation, satisfaction 

with schools and teachers (Henderson and Berler, 1995), attitudes 

towards institutions (Henderson et al., 1986), and civic engagement 

(Celio et al. 2011). Nonetheless, an evaluation of the beneficial ef-

fects of SL is far from rigorous: most research is based on correla-

tional studies, and meta-analyses only include quasi-experimental 

studies, given the very small number of RCTs measuring the effect 

of SL programs (Warren, 2012). To sum things up, “the quality of 

service-learning research has been criticized on a number of grounds 

(…). Perhaps, the most troublesome problem is that of self-selection” 

(Aronson et al., 2005, pp. 142-143). In fact, “(s)tudies of service 

learning are usually conducted with existing programs and rarely use 
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random assignment for both financial and educational reasons” 

(Hecht, 2003, p. 95). In fact, scholars conducting meta-analyses rec-

ommend that researchers should “include a comparison group when 

examining service learning outcomes so that they can be sure the re-

sults obtained are attributable to the pedagogy and not to some other 

factor” (Warren, 2012, p. 59). For instance, the meta-analysis of 

Celio et al. (2011) identified 62 studies investigating the effects of 

SL, but only nineteen of them were based on randomized designs. 

We attempt to fill these gaps in the literature by using an RCT to rig-

orously evaluate the effect of the “SL-like” project named “Non solo 

a scuola” (i.e., “Not only at school”), which involved several high 

schools located in the Northern Italian province of Monza and Bri-

anza and local grassroots organizations. While SL activities normally 

involve whole classes, the “Non solo a scuola” project focuses on the 

specific sub-population of 9th and 10th graders at high risk of school 

failure and drop-out. This is a particularly relevant issue as the Italian 

drop-out rate is among the highest in Europe (Eurostat, 2018), which 

continues to be worrisome despite its decline in recent years. Given 

that the heterogenous effects of SL programs have rarely been inves-

tigated in existing literature (Filges at al. 2021), the specific focus of 

the project on high-risk students represents another original contribu-

tion of our paper. 

The protocol of the project involved students at high risk of dropping 

out of school in the activities of voluntary or third-sector organiza-
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tions operating at the local level. Students were engaged for about 60 

hours, during school time. In the opinion of the local non-profit or-

ganizations promoting the SL project, carrying out activities for the 

community and in favor of disadvantaged people should increase 

students’ motivation and self-esteem, enhancing and making them 

more conscious of the skills they have. Accordingly, the project 

should also improve the students’ attitudes towards study and school, 

thereby contributing to improving their school performance. In addi-

tion, interacting during the SL project with an adult—who is neither 

a teacher nor a parent, but an educator trained in the project’s aim— 

should help the student to reinforce her commitment towards school 

and study. 

To evaluate the impact of the project, approximately 140 students 

from six high schools who were named by their teachers as possible 

beneficiaries of the intervention were randomly assigned to the 

treatment or control group. The experiment was designed to estimate 

the impact of SL on students’ self-esteem, well-being at school, pro-

social behavior, and school performance, as measured by failure in 

the 2017/18 school year. This last outcome is crucial in the Italian 

education system, since failing a grade implies repeating in the fol-

lowing year and it frequently represents the first step of a process 

leading to drop-out. More precisely, to assess the overall effects of 

the intervention, we consider two sets of outcome variables: i) a wide 

set of non-cognitive skills self-reported by students through a self-
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filled questionnaire or measured through an incentivized task taken 

from the behavioral games literature, administered at both baseline 

and the end of the school year; and ii) school performance as meas-

ured by passing or failing the grade. To the best of our knowledge, 

this is the first time that incentivized tasks have been used to evaluate 

the effects of “SL-like” activities.  

We estimate an intention-to-treat (ITT) effect and we adopt an in-

strumental variables (IV) approach to address the issue of non-

compliance with randomization (given that some students assigned to 

the intervention decided not to take part in it). Our experimental re-

sults show that—consistent with the literature developed in the US—

participation in “SL-like” activities leads to a general improvement 

in non-cognitive skills of students at risk of dropping out (although 

in some cases the effect is substantively relevant but not statistically 

significant, due to the small sample size). On the other hand, contrary 

to what the literature shows, participation in the program increases 

the risk of failing a school year. 

We argue that the adverse effect that we detect for the school out-

come may depend on the planning and implementation of the inter-

vention, which required students to carry out SL activities during 

school hours, while their peers attended classes. This approach pre-

vented the students assigned to the intervention arm of the RCT from 

fully participating in the class activities experienced by their class-

mates, therefore jeopardizing their cognitive performance. Therefore, 
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leaving class during school hours—while positively influencing non-

cognitive skills—is very likely to have further disconnected low-

achieving students from their classmates, teachers, and the cognitive 

tasks that they should carry out to pass their grade. This possible ex-

planation for the unexpected detrimental effect of SL is supported by 

the qualitative evidence emerging from the focus groups involving 

teachers when the results of the intervention were disclosed to 

schools. On those occasions, it also emerged that teachers were not 

interested in rewarding students’ SL experience, particularly when 

their performance in curricular disciplines did not improve. These 

results support the literature suggestion that SL activities should be 

fully integrated in the classroom experience (Novak et al., 2007). 

On the policy side, our results suggest that SL interventions improve 

students’ non-cognitive skills, as a necessary intermediate step to-

wards enhancing their academic results. Nonetheless, poorly-

implemented interventions (i.e., interventions not carefully aligned 

with academic curricula) could produce detrimental effects on the 

cognitive side. Therefore, a full understanding of the possible trade-

offs generated by poorly-planned SL interventions as well as their 

implementation needs is crucial. This is particularly relevant given 

that establishing partnerships between schools and civil society or-

ganizations is a recent educational trend in Italy as well as several 

other countries. 
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The remainder of this paper continues as follows. Section 2 discusses 

the extant literature, before Section 3 outlines the background and 

presents the treatment. Section 4 presents the RCT design, our evalu-

ation sample and the outcome variables. Section 5 illustrates the re-

sults, and finally Section 6 concludes. 

 

2. Related Literature 

This paper contributes to the extensive literature in psychology, soci-

ology and economics analyzing the effects of SL programs on stu-

dent outcomes. Previous studies suggest that participation in SL can 

affect a large array of student outcomes in many areas, including atti-

tudes towards oneself, attitudes towards school and learning, civic 

engagement, social skills, and academic achievement (see, for in-

stance, Maples et al, 2020; Hébert and Hauf, 2015; Billig, 2009; 

Conway et al, 2009). These studies have been mostly qualitative and 

observational, meaning that control groups were often not present 

and students’ access to the program was rarely randomized (as 

shown by Warren, 2012; Celio et al., 2011 and Novak et al., 2007). 

In addition, previous literature has almost exclusively focused on the 

US. 

In pre-post studies, SL students showed increased self-esteem and 

self-concept, more highly internalized moral standards, more positive 

attitudes towards school and education, improved satisfaction with 

classes and teachers, greater interest in, commitment to, and sensitiv-
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ity towards their communities and their needs, and stronger beliefs 

that one can make a difference in the world (Billig, Root, & Jesse, 

2005; Henderson and Berler, 1995; Henderson, Marburger and 

Ooms, 1986). SL programs also seem to have been successful in im-

proving social skills related to communication, leadership, and prob-

lem-solving (McNatt, 2019; Lester et al., 2005; Papamarcos, 2005). 

Furthermore, several scholars have explored the relationship between 

SL and academic achievement, with most studies suggesting that SL 

leads to higher academic achievement (e.g., Billig, 2009; Giles and 

Eyler, 1994; Harwood and Radoff, 2009; Markus, Howard and King, 

1993).  

The meta-analyses by Novak et al. (2007) and Warren (2012) review 

the body of research measuring the impact of SL at the undergradu-

ate level on cognitive outcomes, including enhanced academic un-

derstanding of the subject matter, the ability to apply the knowledge 

and skills learned in one setting to another, and the ability to reframe 

complex social issues. The authors conclude that students participat-

ing in SL activities exhibit better learning outcomes compared to 

those not taking part in it. 

On the other hand, a smaller body of the literature has challenged the 

beneficial effects of SL on academic achievement (Poon et al., 2011; 

Moely et al., 2002). For instance, Poon et al. (2011) uncover that 

“students have an increased level of sense of social responsibility as 

well as ethical and moral behavior after the participation in SL pro-
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jects. Nevertheless, no significant difference is found for practical 

learning outcomes between the pre-test and post-test” (p. 185). 

Meanwhile, comparing SL and non-SL students, Moely et al. (2002) 

find that SL students report a slight decrease in learning about the 

academic field over the course of the semester, although it was not as 

large as the decrease shown by students not participating in SL. 

At the same time, as emphasized by the meta-analysis of Celio et al. 

(2011), success in accomplishing the desired learning outcomes criti-

cally depends on adopting recommended practices, namely the inte-

gration of SL in the classroom experience, incorporating youth voice, 

involving community partners and providing opportunities for re-

flecting on the experience. 

Most relevantly, while there is a substantial consensus on the posi-

tive correlation between SL and student learning outcomes, less is 

known about the existence of a causal relationship, and the resulting 

empirical evidence remains rather inconclusive. The meta-analyses 

by Celio et al. (2011) and Warren (2012) show that only a small 

number of research studies adopt sound methodological tools. 

To the best of our knowledge, only a few contributions have attempt-

ed to experimentally test the relative impact of engaging in a SL pro-

ject on student outcomes. McNatt (2019) uses a longitudinal experi-

ment and finds that engaging in SL projects improves subsequent 

presentation performance. Adopting an RCT, Leung et al. (2012) 

find that SL activities increased medical and nursing students’ 
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knowledge of aging, their understanding of mental health needs in 

old age and reduced their negative attitudes towards older adults.  

The goal of this paper is twofold: on the one hand, we aim to fill the 

methodological gap in the literature by using an RCT design; and on 

the other hand, we evaluate the effect of SL-like activities on the un-

usual and specific target of low-achieving students in their first two 

years of high school (i.e., 9th and 10th grades). This is particularly 

important given that many countries struggle with early school leav-

ing and only a few interventions have proven successful in fighting 

this problem. 

Finally, our work adds to the growing literature comprising evalua-

tions of interventions aimed at reducing inequality in educational 

achievement and opportunities. Carlana et al. (2020) consider a pro-

gram that targets high-achieving immigrant students with the aim of 

reducing the immigrant-native educational gap. Other interventions 

have targeted low-achieving students and provided a combination of 

information on school options and mentorship on soft skills. Some of 

these programs have been shown to be successful in reducing grade 

retention and high-school drop-out rates (e.g., Goux et al., 2017; 

Martins, 2010; Algan et al., 2020), while others had zero or negative 

effects (Rodriguez-Planas, 2012). The program studied in this paper 

can be seen as complementary to the latter set of interventions, as it 

targets the most fragile students, with the aim of improving their 

non-cognitive skills and school achievement. 
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3. Background 

3.1. Service Learning: A Definition with a Focus on Italy 

The SL pedagogical approach has been widely adopted in the US and 

Latin American countries over recent decades. According to Scales 

and Roehlkepartain (2004) about 22% of primary schools, 31% of 

middle schools, and 44% of high schools in the US actively engage 

students in SL activities. Furthermore, Furco (2010) indicates SL as 

“one of the fastest growing educational initiatives in contemporary 

primary, secondary and post-secondary education” (p. 228). SL pro-

grams have been implemented in Argentina (Ierullo, 2016), Colum-

bia (Perold and Tapia, 2008) and Singapore (Chua, 2010). 

The wide success of this approach is one of the reasons explaining 

the difficulties that researchers encounter in defining its precise con-

tent. In fact, the goal of SL ranges from fostering students’ participa-

tion and civicness (such as increasing their involvement in the life of 

their community, or their participation in school activities), to im-

proving their attitudes towards oneself as well as school and learning 

(such as self-esteem and positive relations with teachers and peers), 

and developing academic achievements (such as increasing critical 

thinking and problem-solving skills or improving cognitive skills and 

attainments in courses). Moreover, the practical implementation of 

SL programs in schools ranges from interventions involving an entire 

institute to those including one or more grades or reserved for a sin-

gle class. Student participation can be voluntary or mandatory, and 
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the frequency and duration of the activities can strongly vary. Fur-

thermore, a distinction between co-curricular SL and academic SL 

has become quite common (Howard, 2003). In the first model, what 

students learn from experience is considered outside of the school 

domain, while in the second model the learning experience in the 

community is complementary to that in school. What results are 

“highly idiosyncratic, situational experiences for which there is min-

imal predictability of how each service-learning experience will un-

fold. Indeed, no two service-learning activities are alike” (Furco, 

2003, p. 26), while even less is known about the intrinsic quality of 

SL experiences (Warren, 2012).  

These differences notwithstanding, SL is generally considered as “a 

form of the broader model of experiential education, with community 

service as the fulcrum” (Howard, 2003, p. 17). It is exactly this focus 

on community efforts Moely et al. (2002)—and the related commit-

ment to the welfare of society—that differentiates SL from other 

forms of experiential education, such as internships or simulations. 

Moreover, a few necessary features allow distinguishing SL from 

other learning experience: “First, there is a service (…) that responds 

to a need that originates in the community (…); second, students’ ac-

ademic learning is strengthened (…); and third, students’ commit-

ment to civic participation, active democratic citizenship, and/or so-

cial responsibility is advanced” (Howard, 2003, p. 18). 
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In Italy, although SL remains in its infancy, the approach is sparking 

interest and some schools—along with grassroot non-profit organiza-

tions based in their communities—are experimenting with “SL-like” 

interventions. Following this growing attention, the Italian Ministry 

of Education has recently produced a white paper entitled “Una via 

italiana per il service learning” (An Italian way to service learning) 

(MIUR, 2018), which describes the SL approach, providing some 

general guidelines, and offering practical suggestions to put this ped-

agogical approach into practice. The guidelines and practical sugges-

tions are the result of a first exploratory round of SL projects pro-

moted by the ministry, involving about 65 schools in the three Italian 

regions of Lombardy (the same region in which our intervention took 

place), Tuscany and Calabria. These projects included all kinds of 

schools from primary to upper secondary level, promoting a wide 

range of service experiences (from helping elderly people to promot-

ing the local cultural heritage) and involving different disciplinary 

contents. Within schools, projects were generally aimed at classes or 

grades and—as far as we are aware—they did not have a remedial 

aim. In this respect, the “Non solo a scuola” program is unique. 

Moreover, as is usual in the Italian case (Abbiati et al., 2022), these 

projects have not been subject to a rigorous and systematic evalua-

tion, meaning that only anecdotal and qualitative information is 

available. 
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3.2. The Treatment: “Non solo a scuola”  

The “Non solo scuola” program shows the typical characteristics of 

the SL approach. In fact, the program stems from a close collabora-

tion between six high schools and some grassroot non-profit organi-

zations located in the North Italian province of Monza and Brianza 

(in the Lombardy region). Moreover, the students attending the pro-

gram are offered to serve the needs of their communities by volun-

teering with local non-profit organizations in out-of-school activities 

during school hours. Activities are as diverse as assisting disabled 

persons attending hippotherapy, mentoring immigrants or serving 

customers in fair trade shops. Students are assisted by trained tutors 

in their choice between the different possible alternatives and while 

developing their activities they are monitored by educators, aware 

that the activities are aimed at developing students’ skills, with par-

ticular attention to non-cognitive ones. 

A peculiar characteristic that makes this SL project particularly in-

teresting is represented by the target population. In fact, the program 

aims at motivating low-achieving students at high risk of leaving 

school, thus reducing their risk of actual drop-out. The program fo-

cuses on students attending the first and second years of the Italian 

high-school system (i.e., 9th and 10th grade) who are identified by 

their teachers as being at risk of dropping out of school. Involving 

only a small number of students in each class, the program is not ful-

ly integrated in the didactical activities. 
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The main aim of the program is to develop the non-cognitive skills of 

the target students, improving their self-esteem, motivation, pro-

activity and pro-sociality. The theory behind the intervention as-

sumes that the development of non-cognitive skills can play a posi-

tive role in the target population, helping students to increase their 

effort and commitment in increasing cognitive skills, thus reducing 

their risk of failing a grade and dropping out of school. More precise-

ly, the program can affect students’ behavior through two distinct 

channels, the first of which is mentoring: during service activities, 

students are supported by experienced tutors who are informed about 

their school difficulties, as well as the volunteers and the staff of the 

local organizations. The second channel is empowerment: students 

perform real-life tasks, taking responsibility and becoming increas-

ingly aware that they can successfully accomplish these tasks. 

 

4. RCT Design 

4.1. Research Design and Sample 

Figure 1 shows the Consort-like diagram of the RCT. At the begin-

ning of the 2016/17 school year, the teachers of the six high schools 

involved were asked to propose 250 of their students to take part in 

the project. Most unfortunately for the power of our analysis, the 

schools only proposed 169 of their low-performing students—

attending 9th and 10th grades and at risk of dropping out of school—
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as possible candidates for the “Non solo a scuola” program (from 12 

up to 52 students per school). 

Figure 1 - Consort-Like Diagram of the RCT
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All of the proposed students were invited to participate in the base-

line test administration sessions, which took place in each school 

during school time, and which aimed at gaining statistical power for 

our estimates through pre-intervention measures of each outcome. 

During these sessions, the staff of the Università Cattolica adminis-

tered the blind questionnaire and the incentivized tasks necessary to 

measure two of the three sets of outcome variables described in de-

tail in Section 4.2 (attitudes and behavior). Students were not aware 

that the questionnaire was aimed at estimating the effectiveness of 

the SL activities; in fact, it was presented as academic research. 

A few students (eleven) refused (or were not authorized by their par-

ents) to participate in the test administration sessions and were there-

fore excluded from the project. Consequently, 158 students were 

randomly assigned to either the treatment or control group (random-

ized students’ characteristics are displayed in the following, see Ta-

ble 1). 

Randomization was stratified by school (and eleven different ran-

domization blocks within schools, for institutions located in different 

buildings) to control for unobserved school characteristics and allow 

each school to experience the treatment. Overall, 81 students were 

randomized into the treatment group and invited to participate in SL 

activities over the 2016/2017 school year, while 77 students were 

randomized into the control group and followed their traditional ac-

tivities. 
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Between March and May 2017, the students randomly assigned to 

the treatment group were involved in the different program activities 

described in the previous section. They were required to meet several 

times1  for about three hours. Twelve students (14.8%) never showed 

up. The 69 students who showed up at least once attended their meet-

ings for about 80% of the scheduled time. The activities ended before 

June 2017, hence before the end of the school year. 

In June 2017, at the end of the intervention, the students assigned to 

both groups were asked to participate in the follow-up test admin-

istration sessions, where they were re-administered the questionnaire 

and incentivized tasks to take new measures of the outcome varia-

bles. As shown in Figure 1, some students could not be reached for 

administering the follow-up tests, although balancing between treat-

ed and controls was preserved (see Section 4.4). Questionnaire ad-

ministrators were unaware of the treatment or control condition of 

each student, and once again students were not aware of the relation-

ship between the questionnaire’s administration and the SL project. 

In October 2017, we collected administrative information on ran-

domized students from each school to measure the third set of out-

comes (pass or fail) (see Section 4.2). 

 

 
1 Different activities implied different numbers of meetings. On average, 
students were required to meet eight times, with a minimum of four and a 
maximum of twenty times. 
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4.2. Outcome Variables 

We assessed the effectiveness of the SL learning program on three 

sets of outcomes: psychological, behavioral and school performance 

outcomes. The investigation of three sets of outcomes provides a nu-

anced and detailed picture of the program effect and allows develop-

ing useful insights into the mechanisms underlining the possible im-

pact of the intervention. Furthermore, most of the literature agrees in 

considering the importance of these outcomes (Celio et al., 2011).  

Specifically, psychological outcomes (henceforth attitudes) are 

measured through a set of adapted versions of previously-validated 

psychological scales that gauge: 1) self-esteem; 2) well-being at 

school; and 3) declared pro-sociality. Details about how these con-

cepts were measured are provided in Appendix B of the paper. 

While psychological scales are widely used in the education litera-

ture, they are limited by the self-describing nature of the instruments. 

For this reason, we decided to measure several pro-social attitudes 

that may have been affected by the program through a set of incen-

tivized tasks that are widely used within the Behavioral and Experi-

mental Economics fields. These are usually referred to in the litera-

ture as “games”, thus determining some behavioral outcomes (hence-

forth behaviors). The use of incentivized tasks allows us to make in-

ference on the “actual” behavior of the respondents when their 

choices have real consequences in monetary terms. In particular, our 

analysis includes five “games” to elicit three pro-social attitudes: 
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pure generosity/altruism, through a “Dictator Game”; inequality 

aversion and sense of justice, through an “Ultimatum Game”; reci-

procity, through the role of “respondent” in a Trust Game (which we 

label “Gratitude Game”); sincerity, through the “dice-rolling task” 

(which we label “Sincerity Game”); and risk aversion, through the 

“Balloon Analogous Risk Task” (BART). Further details about how 

we implemented these “games” are provided in Appendix B of the 

paper. 

Finally, we included in our analysis a crucial measure of students’ 

performance at school (henceforth performance), namely their final 

result (pass to the next grade or fail) decided by their teachers and 

provided by the school administrations. 

4.3. Estimation Technique 

We estimate the effect of SL by measuring the difference in the aver-

age level of the outcome variables for the students assigned to the 

treatment and control groups with an ordinary least squares (OLS) 

regression model. Namely, we test whether being assigned to the 

treatment group affects the outcome variable of interest. Therefore, 

we estimate the following linear regression model: 

 

Yij ij ij ij                                   (1) 
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where the index ij denotes student i attending school j. Yij represents 

a set of follow-up outcomes, described in Section 4.2 and grouped in 

three main categories of psychological, behavioral and cognitive out-

comes. Tij is a binary variable taking the value of 1 for student i at-

tending school j randomized to the treatment arm of the experiment, 

while Xij represents the baseline measure of the outcome under in-

vestigation. All of our estimates further include fixed effects for the 

different randomization blocks. Finally, εij denotes an idiosyncratic 

error term. 

The key parameter of interest is β, which indicates the change in the 

outcomes of the individuals assigned to the treatment after attending 

the SL program, relative to the control group. Therefore, β identifies 

the causal effect of the intervention on the outcome variable. This is 

known as the reduced-form estimate, or the ITT effect of the inter-

vention (Angrist and Pisckhe, 2009). Throughout the analysis, stand-

ard errors are clustered at the classroom level. 

The ITT estimates could be confounded by the fact that while all stu-

dents randomized to the treatment group were assigned to the SL ac-

tivities, not all of them participated in the intervention with the same 

intensity, given that students could not be forced to take part in the 

activities. In this context, the ITT estimate of the effect of SL under-

estimates the value of receiving the treatment. Approximately, 76% 

of the students took part in at least half of the scheduled hours and 

meetings, and about 79% participated in the intervention for at least 
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ten hours. This behavior determines non-compliance with the proto-

col, which is common of RCTs in the social and educational fields. 

We create a measure of compliance with the protocol, which is de-

fined as attending SL activities at least 80% of the scheduled hours 

and meetings, as well as participating in the intervention for at least 

20 hours, resulting in a compliance rate of around 40%. 

To provide a further test of the effect of the program, Model (1) is 

then estimated using two-stage least squares (2SLS) regression, and 

the first-stage regression is given by: 

 

Cij = ρ + σTij + ϕXij + νij                                (2) 

 
where Cij defines our compliance variable detailed above and is in-

strumented with the random assignment variable Tij. The variable Xij, 

the parameters ρ, σ, ϕ, and the error term νij are defined in the same 

way as in Equation (1). The second-stage model is written as: 

 

Yij =  + Ci j  + Xij + ij                                (3) 

where the outcome variable is predicted by Ci j  and the set of covari-

ates included in the first-stage model. In this second-stage model, the 

coefficient  of variable Ci j  represents the local average treatment 

effect (LATE) estimate and indicates the impact of complying with 

the treatment on the outcome variable. 
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4.4. Attrition and Balance 

To estimate the effect of SL on students’ achievement, we consider 

the sample of 141 students who took both the baseline and follow-up 

test in the experiment (see Figure 1). The overall attrition rate of this 

sample is about 10%, which may raise concerns about the internal 

validity of our experiment. One may worry that study participation in 

the follow-up data collections systematically relates to the treatment 

status, which would bias our estimates. To address this concern, in 

Table A.1 in Appendix A we conduct a differential attrition rate test 

(Ghanem, Hirshleifer, and Ortiz-Becerra, 2021) to determine whether 

the rates of attrition are statistically different across treatment and 

control groups. Reassuringly, the result of a regression of the treat-

ment dummy variable on an indicator for not being in the sample of 

analysis yields a non-statistically-significant coefficient of 0.031 (p-

value=0.58) with robust standard errors clustered at the classroom 

level. We also perform a determinants of attrition test to assess 

whether baseline covariates and outcomes are correlated with re-

sponse status. The results confirm the absence of significant differ-

ences in the patterns of response between respondents and non-

respondents in the baseline covariates and most outcomes (see Ta-

bles A.2 and A.3 in the Appendix, respectively). We further consider 

a selective attrition test to assess whether—conditional on being a 

respondent or not—the mean of observable characteristics is similar 
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across treatment and control groups. Tables A.4 and A.5 in the Ap-

pendix largely support this similarity. 

We now move on to examining the quality of the randomization pro-

cess. Table 1 reports the estimates of “reverse regressions” of each of 

the baseline covariates on our treatment variable, and randomization 

blocks.  We find that the effects of SL on baseline covariates are very 

small and not statistically significant, except for a marginally signifi-

cant coefficient on the year of birth. This suggests that the treated 

and control groups are well balanced on the observable characteris-

tics, thereby boosting the confidence in the internal validity of our 

study. 

As a further sample balance check, we regress our standardized out-

comes on self-esteem, well-being at school, declared pro-sociality 

and behaviors at the baseline on the treatment dummy, and randomi-

zation blocks included in the main estimations of the treatment ef-

fect. Table 2 below shows that aside from the baseline score for neg-

ative attitude towards school and altruistic behavior, none of the co-

efficients related to the treatment dummy is significantly different 

from zero, indicating that for all other baseline outcomes there is no 

evidence of significant imbalances between the treatment and control 

group. 

Overall, Tables 1 and 2 display the baseline characteristics and out-

comes of the treatment and comparison groups and show that they 

are balanced, as no difference between the two groups—in the out-
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comes at the baseline and in the most relevant covariates—is statisti-

cally significant. This provides evidence of the statistical equivalence 

of the two groups before the treatment. 

 

 
Table 1 - Descriptive Statistics and Balancing Tests  

(Baseline Covariates) 
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Table 2 - Balancing Tests – Outcomes at Baseline 
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5. Results 

ITT estimates. Tables 3 and 4 present the results of the OLS estima-

tion of the model described by Equation 1 for attitudes, behaviors 

and performance, respectively. 

Starting with attitudes in Table 3, we find that undertaking SL-like 

activities has a positive—although not statistically significant—

effect on most attitudes. Moreover, we find that treated students dis-

play a more pro-social attitude. Specifically, the estimated effect size 

of the SL program increases pro-social attitude by 0.17 standard de-

viations (see column 18). We also find a significant increase in the 

internal locus of control (see column 19), and a negative—albeit 

non-significant—reduction in external locus of control (see column 

20). Treated students are 0.28 standard deviations more likely to pre-

sent internal locus of control, and 0.12 standard deviations less likely 

to have external locus of control. As shown in Panel A of Table 4, 

the results on behaviors are mixed: while we find a decrease in sin-

cerity behavior, we find that the treatment leads to a significant re-

duction in the risk attitude of about 0.2 standard deviations. We also 

find a positive effect on altruistic behavior, although the coefficient 

is not precisely estimated. Finally, turning to performance as the out-

come in Panel B of Table 4, we find that SL has a negative and mar-

ginally statistically significant effect on the probability that the stu-

dent passes to the next grade. The coefficient becomes smaller and o 

longer significant when considering a full pass grade as the outcome. 
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ATT (LATE) estimates. Considering non-compliance with the 

treatment of the students involved in the project, for each outcome of 

interest we estimated the average treatment effect on the treated 

(ATT), which instruments compliance with the assignment to the 

treatment. In our case, the effect of the program refers to the students 

who were fully compliant with the protocol of intervention. We start 

with a very restrictive definition of compliance, which determines a 

quite low compliance rate. A student from a school assigned to the 

treatment is considered as fully treated if (s)he participated in at least 

80% of the scheduled hours and meetings as well as attended the 

meetings for at least 20 hours: following this definition, around 40% 

of the students assigned to the treatment have been treated2.  In a ro-

bustness analysis, we consider alternative definitions of compliance 

with the protocol, and demonstrate that our results are robust to these 

changes (see Section 6). 

Tables 5 and 6 present two-stage least squares (2SLS) estimates that 

use the random assignment as an instrument for actually being treat-

ed, following the model described by Equations 2 and 3. The re-

sults—which mitigate the selection bias implicit in students’ decision 

to participate in the intervention—represent the LATE of the SL. 

 
2 The low compliance rate resulting from this definition crucially depends 
on the third condition that we imposed for being considered as full compli-
ant to the protocol (at least 20 hours of treatment). In fact, fifteen out of the 
69 students who showed up at least once for their meetings were asked to 
meet for no more than eighteen hours. When the third condition is relaxed, 
the compliance rate increases to 65%. 
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With a first-stage F-statistic that ranges from 28 to 34 (reported at the 

bottom of Tables 5 and 6), our instrument easily passes conventional 

thresholds for strong instruments (Stock and Yogo, 2002). The 2SLS 

estimate reported in column 18 of Table 5 implies that the treated 

students are 0.37 standard deviations more likely to adopt a pro-

social attitude. At the same time, treated students are 0.61 standard 

deviations more likely to have internal locus of control (see column 

19 of Table 5). On the other hand, sincerity behavior is reduced and 

altruistic behavior and risk aversion are increased due to the inter-

vention (see columns 1, 2 and 3, respectively, of Panel A in Table 6). 

Similar to what was observed in Table 4, SL reduces the likelihood 

of passing to the next grade (even with school debt) and has a nega-

tive but non-significant effect on a full pass grade (see Panel B in 

Table 6). 

It is also important to highlight that the magnitude of the 2SLS coef-

ficients is significantly larger than that of the equivalent OLS coeffi-

cients. This suggests a positive correlation between unobservable 

drivers of cognitive and non-cognitive skills and the compliance with 

the protocol. One explanation for the sizable 2SLS estimates that we 

find is that these refer to the effect of SL for the compliers, i.e., the 

LATE. 
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6. Robustness Checks  

We perform a variety of robustness checks to test how the results 

change when we modify the sample or use a different specification 

compared to our benchmark model (see Tables 3 and 4). The results 

of this analysis are reported in the Appendix A. 

First, a possible threat to the internal validity of the experiment arises 

from the risk of spillovers from the treated to the control group, 

thereby contaminating the RCT. This might be the case if students 

involved in SL activities communicate with control students in the 

same class. While we cannot entirely rule out the risk of contamina-

tion, we believe that contamination should not have a major impact 

on our study because SL activities are individual-specific since they 

typically vary from one student to another. Nevertheless, in Tables 

A.6 and A.7 we exclude the class “22C”—whose students were all 

proposed for the program by their teachers—from the sample. In the 

case of this class, we believe that targeting was not precise, and fur-

thermore we have a higher risk of contamination between treated and 

control students. Reassuringly, the results are not affected by this ex-

clusion. In additional analyses (not reported, but available upon re-

quest), we have verified that our point estimates remain very similar 

to the baseline specification if we drop—one at a time—classes in 

which at least one treated and one control student were enrolled.  

Second, as displayed in Tables A.8 and A.9, the effect sizes remain 

mostly unchanged when we estimate Equation (1) including several 
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additional covariates, namely students’ gender, age in months, lower 

secondary mark, and parental education.  

Third, in Tables A.10-A.19, we employ alternative definitions of 

compliance with the protocol, and show that the overall results are 

not sensitive to the choice of operationalization of the compliance 

variable. Specifically, in Tables A.10 and A.11 (A.12 and A.13) a 

student from a school assigned to the treatment is considered as fully 

treated if (s)he participated in at least 80% (50%) of the scheduled 

hours and meetings, resulting in a compliance rate of about 60% 

(77%), whereas in Tables A.14 and A.15 (A.16 and A.17) we con-

sider as fully treated those students who attended the meetings for at 

least 20 (10) hours, with the compliance rate being approximately 

46% (79%). Finally, in Tables A.18 and A.19, the definition of fully 

treated refers to students who participated in at least 50% of the 

scheduled hours and meetings as well as attended the meetings for at 

least 10 hours, leading to a compliance rate of about 75%. 

 

7. Discussion and Conclusions 

Our analysis reports both good and bad news about the effectiveness 

of the investigated SL intervention with low-performing students.  

The good news is that our study rigorously confirms that the SL in-

tervention helped in improving the non-cognitive skills of the treated 

students, all of who were characterized by a high risk of dropping out 

of school. Our main result shows that SL can substantially raise dis-
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advantaged student’s self-esteem, pro-social attitude, internal locus 

of control, and risk aversion. This is a very relevant and new result 

given that—to our knowledge—no previous research has investigat-

ed the causal effect of SL interventions on such disadvantaged popu-

lation; moreover, non-cognitive skills are often deemed as more im-

portant than cognitive ones for creating productive adults (Heckman 

and Rubinstein, 2001). 

The bad news is that “Non solo scuola” had a negative causal impact 

on the school performance of students, as measured by the percent-

age of students who passed their grade. This is not in line with previ-

ous results concerning the effects of SL on students’ achievements, 

which—although mixed—point in the direction of an overall positive 

effect (Warren, 2012). Therefore, SL effectiveness as a remedial in-

tervention for low-achieving students should be questioned and fur-

ther investigated. 

Accordingly, the main question arising from this analysis is as fol-

lows: Why did the improved psychological and pro-social attitudes 

of students induced by the intervention not translate into better 

school performance—as expected—and even prove detrimental for 

students? The most plausible explanation deals with the specificities 

of the “Non solo a scuola” intervention. Indeed, students were in-

volved in SL activities during the school time while their peers were 

attending classes, thereby reducing their participation in the activities 

of their classmates. In this respect, the “Non solo a scuola” project 
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should be classified as a co-curricular SL rather than an academic 

one (Howard, 2003). 

In accordance with the established literature, we believe that co-

curricular interventions—when adopted for disadvantage popula-

tions—could generate some benefits but at the same time jeopardize 

the overall well-being of students. Our feeling is supported by a set 

of qualitative interviews that we conducted in the schools involved in 

the project. Teachers underlined that they did not stop teaching their 

topics when the treated students were attending the SL program. 

They confirmed a feeling of general improvement in the attitudes of 

the treated students towards the school, their classmates, and teach-

ers. Nonetheless, they could not witness an increase in competences 

linked to the specific disciplines, and they also believed that class 

non-attendance could have spoiled the expected second-level effect 

of the SL intervention.  

Therefore, leaving class during school hours—while positively influ-

encing most non-cognitive skills of treated students—is very likely 

to have increased the difficulty of adequately performing in school 

tasks for low-achieving students and may have further disconnected 

them from their classmates, thus preventing peer effects to positively 

influence their school performance. Based on our results, SL inter-

ventions aimed at disadvantaged populations should be fully inte-

grated in the school experience. 
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Furthermore, the co-curricular intervention, and the consequent 

school leave—despite being officially approved by the school direc-

tors—may have produced the feeling among some teachers that the 

school results of some “difficult students” were no longer their pri-

mary responsibility. This feeling may have given teachers an implicit 

incentive to reduce their effort in implementing interventions aimed 

at helping disadvantaged students to catch up with the gap induced as 

a by-product of the SL interventions. 

On the other hand, treated students may have reacted to these diffi-

culties by developing attitudes and behaviors that may have reduced 

their ability to productively attend school. In support of this interpre-

tation, we find that participating in the program reduces students’ 

propensity to be sincere, meaning that behaving in accordance with 

the school setting (where the questionnaire was administered) was 

less valuable for treated students. 

Given the support that SL programs obtain (recently also by the Ital-

ian Ministry of Education) and the consequent widespread adoption 

in schools, the results of our RCT can have relevant policy implica-

tions. Our results show that while benefiting a wide set of non-

cognitive skills, SL activities—particularly when they are conceived 

as co-curricular and not strictly embedded into the school education-

al mission—may have detrimental effects on the school performance 

of students, at least for those at risk of dropping out of the education 

system. When dealing with this target population, developing aca-
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demic SL is crucial. Programs should not undertake any activities 

during school hours, thus avoiding taking students out of their clas-

ses. Our suggestion is that SL may also be beneficial  regarding 

school proficiency if protocols are carefully designed and aimed at 

avoiding any loss of cognitive skills training, while contributing to 

the development of non-cognitive skills. Overall, our results suggest 

designing and implementing SL interventions in schools with great 

care to avoid unintended negative consequences. 
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Appendix A: Supplemental Tables 

Table A1 - Test for Differential Attrition 

Table A2 -  Determinants of Attrition Test – Baseline  
Covariates 
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Table A3 - Determinants of Attrition Test – Outcomes  
at Baseline 
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Table A4 - Selective Attrition Test – Baseline Covariates 
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Table A5 - Selective Attrition Test – Baseline Outcomes 
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Appendix B: Outcome measures 

1. Attitudes

Students’ attitudes were measured before and after the intervention 

through several psychological scales administered in both question-

naires. 

In Table B1, for each administered scale we report the number of items 

included in the questionnaire. The scales were retrieved from question-

naires that had already been validated by the scientific literature but 

deeply reviewed before administration, to fit the target population of 

this study. More precisely, pre-existing scales were not only translated 

into Italian but also adapted to the Italian context (including with ad-hoc 

items) and frequently reduced in length to ensure an overall reasonable 

length and questionnaire administration. In addition, all items were 

reported to a common agreement response scale, based on six alterna-

tives: “not at all”, “very little”, “little”, “enough”, “a lot”, and “totally”. 

The scale aimed at measuring expectations in education was slightly 

different, despite maintaining the six-alternative answer, because it 

asked students to express their forecasts about specific events (i.e. 

obtaining a tertiary degree). In this case, the response options were as 

follows: “certainly not”, “probably not”, “maybe not”, “maybe yes”, 

“probably yes”, and “certainly yes”.  
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Moving from the original items, using principal component analysis, for 

each scale we identified the subset of items leading to a solution satisfy-

ing the following four criteria: a) maximizing the amount of explained 

variance; b) not generating ad-hoc factors, based on single items or the 

strong correlation between only two items; c) displaying items only 

strongly correlated with one factor; and d) showing the stronger correla-

tions between each item and its main factor. 

In the right columns of Table B1, in addition to the number of items 

originally administered in the questionnaire, for each scale we report the 

number of items selected through the principal component analyses and 

how they distributed among sub-dimensions, the amount of explained 

variance, Cronbach’s Alpha, and a measure of the unidimensionality of 

each index.  

Each index was obtained as a predicted standardized score (mean 0, 

standard deviation 1), from the final principal components analysis of 

the related scale. 

The only scale for which we followed an entirely different analytical 

strategy is the one related to locus of control. In this case, we relied on 

ten items and the response scale was entirely different from the previous 

ones. Here, five options were provided for ten hypothetical positive or 

negative events, where students may have reached a certain goal or not. 

Respondents were asked to explain why each event took place, choosing 

among: “I was helped”, “I was lucky”, “It was easy”, “I was able”, and 

“I put effort into it” (or the opposite options, for negative events). Fo-



72

cusing on the choice of specific answer options, we identified two 

indexes: the first one measuring how often students imputed their suc-

cess/failure to internal or external factors, and the second one indicating 

how often students imputed their success/failure to stable or unstable 

factors.

Table B1 – Scales in the questionnaire
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2. Behaviors

To complement the measure introduced in the previous section, we also 

administered students a set of incentivized tasks/behavioral games, 

which are described in the next few paragraphs. 

Dictator 

In the Dictator Game, originally developed by Kahneman et al. (1986) 

and then designed in the current version by Forsythe et al. (1994), a 

subject who is assigned the role of the proponent is provided with an 

exogenous endowment (in our experiment 11 euro). She is matched to 

an anonymous partner, assigned to the role of respondent, who received 

no endowment. The proponent chooses how to split the endowment 

between herself and the respondent. The latter has no influence over the 

outcome of the game. Within the standard theoretical assumptions of 

self-regarding agents, the Dictator Game has a unique Nash equilibrium 

in which the proponent maximizes her pay-off by keeping the entire 

endowment, thus sending no money to the respondent. Therefore, any 

deviation from the equilibrium solution in the Dictator Game is inter-

preted as a measure of altruism and/or pure generosity. The share of the 

initial endowment sent to the partner is a proxy for generosity or—more 

generally—“other-regarding preferences” (Engel, 2011; Guala e Mit-

tone, 2010). In the established literature, a bimodal distribution of share 
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sent is found (whose peaks are at 0% and 50%, see Camerer, 2003), 

with an average around 30% (Engel, 2011). 

Our outcome variable (dictator) comprises a normalized continuous 

indicator between 0 and 1, with 0 indicating no amount sent to the 

respondent and 1 indicating that the entire endowment has been sent to 

the respondent. 

Ultimatum 

In the Ultimatum Game, originally developed by Guth et al. (1982), the 

subject assigned to the role of respondent interacts with an anonymous 

partner who has received a given and known amount of money and 

plays the role of the proponent (in our experiment, the proponent re-

ceives 11 euro). The proponent is free to choose how to split the amount 

received with the subject. Once the proponent has chosen how much 

money to send to the respondent, the respondent is asked to accept or 

refuse the proposed split. If she accepts, the split is implemented, 

whereas if she rejects, neither the proponent nor the respondent receive 

anything. Our experiment is designed in strategic (rather than interac-

tive) mode, i.e. asking subjects to state the minimum amount that they 

are willing to accept from the anonymous proponent (therefore, they are 

stating their “strategy”, rather than reacting to an actual proposal). All 

subjects are assigned the role of the respondent. Their choices are then 

summarized by the “minimum acceptable offer” (MAO), i.e. the mini-



75 

mum amount sent by the proponent that the respondent is willing to 

accept.  

Since the choice of the respondent has implications on the outcome for 

both players, she is able to “punish” an iniquitous behavior. For this 

purpose, she must bear the cost of inflicting punishment (equal to the 

refused share). Therefore, within the standard theoretical assumptions of 

self-regarding agents, the equilibrium strategy of the respondent is to 

accept any positive offer by the proponent. However, empirical evidence 

reports deviations from the predicted equilibrium. Therefore, the actual 

behavior of the respondent in an Ultimatum Game proxies the degree of 

inequality aversion of the subject (Guth et al., 1982). In the established 

literature, offered shares lower than 30% are generally rejected 

(Camerer, 2003), and there is thus empirical evidence of a natural ten-

dency towards punishing even if it implies a cost, in an iniquitous and 

strategic behavior by the proponent. 

Our outcome variable (ultimatum) comprises a normalized continuous 

indicator between 0 and 1, indicating in relative terms the MAO of our 

subjects, where 0 indicates that subjects are willing to accept a null offer 

from the proponent and 1 indicating that they will only accept an offer 

amounting to the whole endowment. 

Gratitude (trustworthiness) 

The Gratitude Game designed in our experiment proposes to the subject 

the second stage of a Trust Game. In the Trust Game, also known as the 



 76 

Investment Game (Berg et al. 1995), a proponent (he) is provided with 

an exogenous endowment (8 euro in our experiment), and he is matched 

to an anonymous partner (she) who has received no endowment. His 

decision concerns whether and how much of his endowment to send to 

the anonymous partner, while the proponent is also informed that the 

experimenter will multiply (triple) any amount sent. In the second 

stage—the only one actually played by the participants in our study—

the respondent is asked whether she decides to send back to the propo-

nent part of the amount received. The returned share is a measure of an 

«induced altruism» and/or the «gratitude» and «reciprocity» of the 

subject. In our experiment, this is the role assigned to all of our subjects, 

who are asked to reveal their full strategy, i.e., to state how much they 

are willing to send back to the proponent for every hypothetical level of 

amount received. The final pay-off of the proponent will be equal to the 

initial endowment, less the amount sent to the respondent, plus the 

amount sent back by the respondent to the proponent, while the pay-off 

of the respondent will be equal to the amount received less any amount 

sent back to the proponent. This game has a unique sub-game perfect 

Nash equilibrium in which the proponent maximizes his pay-off by 

keeping all of the endowment and sending 0 to the partner. Therefore, 

sending a positive share of the initial endowment to anonymous partners 

signals agents’ propensity to interact with unknown partners, providing 

a proxy for generalized trust (Camerer, 2003; Berg et al. 1995; Johnson 

and Mislin, 2011). By contrast, the amount sent back by the respondent 
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proxies a measure of trustworthiness, or even gratitude, in response to 

the trust granted by the proponent. 

Our outcome variable (gratitude) comprises a normalized continuous 

indicator between 0 and 1, indicating in relative terms the average share 

of endowment received (after multiplication) that the subjects are will-

ing to send back to the proponent.  

Cheating 

To measure cheating/sincerity/truthfulness, we include a dice-rolling 

task (DRT) originally developed by Fischbacher and Follmi-Heusi 

(2013) and subsequently modified and further developed by Ariely and 

Garcia-Rada (2015). In our experiment, we implement a modified 

version of the DRT proposed by Ariely and Garcia-Rada (2015). 

The purpose of the experimental task is to measure the attitude of the 

subject to truthfully report a series of favorable/unfavorable events. The 

subject is asked to report the results of a series of die-throwing tasks (in 

our experiment, twenty throws). Before every throw, the subject must 

choose—in her mind—one side of the die, “U” (Up) or “D” (Down), 

and memorize this decision without revealing it. She will gain the points 

corresponding to the chosen side, as declared after completing the 

throw. The distance between the average reported score and the ex-

pected value of a series of die-throwing task (equal to 3.5) provides an 

average statistical measure of truthfulness for a given population. The 

subject in fact could cheat by strategically reporting the chosen side of 
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the die to maximize its value. This situation has been used to analyze the 

influence of different cultural and social environment on sincerity. 

Ariely and Garcia-Rada (2014) have applied this situation to people 

born and raised in DDR vs. BRD, and Cohn, Fehr and Marechal (2014) 

to bank managers. 

We use two alternative outcome variables. Cheating is an indicator 

reporting the difference between the average value of subjects’ choice 

and 3.5 (i.e. the expected value of the series). A value of cheating larger 

than 3.5 indicates that on average students are likely to have lied in 

reporting their choices (i.e. they systematically reported the higher die 

instead of the one actually decided 'in their mind' before the throw), or 

they have been very lucky. The indicator therefore ranges from -2.5 

(theoretical value of the “perfectly unlucky” person who in every throw 

always chooses a die displaying a value of 1) to 2.5 (theoretical value of 

the liar—or super-lucky person—who always chooses 6 in every throw).  

The second indicator—maxchoice —simply represents the proportion 

of throws in which students chose the die with the highest value. Again, 

higher values of the indicator correspond to a higher probability that 

students have changed the outcome of their choices to their advantage.  

Note that the statistical properties of this indicator only apply to com-

parisons between groups of students (i.e. treated vs control), and not to 

individual students. 
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Bart 

The Balloon Analogue Risk Task (BART) is a computerized measure of 

risk-taking behavior. The BART models real-world risk behavior 

through the conceptual frame of balancing the potential for reward 

versus loss. In the task, the participant is presented with a balloon and 

offered the chance to earn money by pumping the balloon up by clicking 

a button. Each click causes the balloon to incrementally inflate and 

money to be added to a counter up until some threshold, at which point 

the balloon is over inflated and explodes. Thus, each pump confers 

greater risk, but also greater potential reward. If the participant chooses 

to cash out prior to the balloon exploding, then they collect the money 

earned for that trail, but if the balloon explodes earnings for that trial are 

lost. Participants are not informed about the balloons’ breakpoints, 

whereby the absence of this information allows for testing both partici-

pants’ initial responses to the task and changes in responding as they 

gain experience with the task contingencies. Risk taking is a related but 

phenomenologically distinct process from impulsivity. For more infor-

mation, refer to http://www.impulsivity.org/measurement/BART. 

In our experiment, subjects face twenty balloons, and we adopt two 

alternative indicators. The first one—bart—is constructed as the aver-

age number of clicks on non-burst balloons, while the second indica-

tor—bart_avg—is constructed in the same way but considering all of 

the balloons in the series, thus including those that have been burst. 
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