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Can Social Contact Reduce Prejudice and Discrimination? Evidence
from a Field Experiment in Nigeria
ALEXANDRA SCACCO WZB Berlin Social Science Center
SHANA S. WARREN New York University

Canpositive social contact between members of antagonistic groups reduce prejudice and discrimi-
nation? Despite extensive research on social contact, observational studies are difficult to interpret
because prejudiced people may select out of contact with out-group members. We overcome this

problem by conducting an education-based, randomized field experiment—the Urban Youth Vocational
Training program (UYVT)—with 849 randomly sampled Christian andMuslim youngmen in riot-prone
Kaduna, Nigeria. After sixteen weeks of positive intergroup social contact, we find no changes in prej-
udice, but heterogeneous-class subjects discriminate significantly less against out-group members than
subjects in homogeneous classes.We trace this finding to increased discrimination by homogeneous-class
subjects compared to non-UYVT study participants, and we highlight potentially negative consequences
of in-group social contact. By focusing on skill-building instead of peace messaging, our intervention
minimizes reporting bias and offers strong experimental evidence that intergroup social contact can alter
behavior in constructive ways, even amid violent conflict.

INTRODUCTION

C an grassroots interventions that increase contact
betweenmembers of antagonistic groups reduce
prejudice, discrimination, and conflict? In spite

of a vast literature on social contact in psychology and
political science, and an explosion of NGO-led contact
interventions in conflict settings around the world, ba-
sic questions remain about the consequences of inter-
group contact in deeply divided societies. Does coop-
erative contact between individuals from across a deep
social cleavage lead to reductions in prejudice and dis-
crimination? How intensive must social contact be to
induce positive effects? Does contact affect all groups
involved in social interactions equally?
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We conducted a field experiment—the Urban Youth
Vocational Training (UYVT) project—to test whether
sustained contact in an educational setting can im-
prove communal relations in a conflict-prone environ-
ment. The UYVT intervention brought together a ran-
dom sample of Christian and Muslim young men from
disadvantaged neighborhoods in Kaduna, Nigeria, a
city that has experienced repeated episodes of severe
communal violence, for sixteen weeks of computer
training. Our experimental design examined whether
intergroup social contact can reduce prejudice and dis-
crimination in a context of deep animosity. This study
applies field experimental methods to a normatively
important goal, the reduction of violent conflict and the
promotion of post-conflict stability in deeply divided
societies.
To assess the impact of our intervention, we ran-

domized (1) recruitment into the computer training
program, (2) assignment to a religiously homogeneous
or heterogeneous classroom, and (3) assignment to a
coreligious or non-coreligious learning partner within
the classroom.Wemeasured prejudice through survey-
based assessments of agreement with negative and pos-
itive stereotypes, andmeasured discrimination through
two behavioral games embedded in our post-treatment
survey:a dictator game and a destruction game.We find
that though prejudice is resistant to change, intergroup
contact can reduce discriminatory behavior: After the
end of the training course, subjects assigned to hetero-
geneous classes discriminated significantly less against
out-group members than subjects assigned to homo-
geneous classes. This suggests contact can change be-
havior even without attendant changes in entrenched
attitudes.
We also present evidence suggesting a striking expla-

nation for why subjects in mixed classes discriminate
less than subjects in homogeneous classes.Mixed-class
subjects do not actually discriminate much less after
the end of the course than a third group of randomly
assigned non-UYVT study participants.However, sub-
jects assigned to homogeneous classes discriminate
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significantly more than these nonparticipants. This
suggests opportunities for in-group bonding can
heighten discrimination, and programs for mixed
groups may be desirable not simply because they ex-
pose participants to out-group individuals, but because
they reduce the time spent with in-group members.
This insight has eluded much of the literature on so-
cial contact interventions, which focuses on comparing
individuals in mixed and nonmixed contact environ-
ments and commonly neglects comparisons to subjects
not exposed to the intervention. Our research design
enables comparison of both contact treatments with
non-UYVT participants.
Studying intergroup contact between young men

in Kaduna, Nigeria advances our broader under-
standing of ethnic conflict and peacebuilding in sev-
eral ways. First, Nigeria has been a flash-point for
Christian-Muslim conflict since the 1960s. Ethnoreli-
gious pogroms and reprisal attacks in 1966 killed as
many as 30,000 civilians and displaced over one mil-
lion people (McKenna 1969), Christian-Muslim riots
have resulted in an estimated 10,000 deaths in riots in
2000, 2002, and 2011, and recent Boko Haram bomb-
ings and reprisals in 2012 and 2014 have killed hun-
dreds. This history of violence has resulted in high lev-
els of ongoing tension typical of ethnic conflicts. Sec-
ond, religious riots since 2000 have led to extreme
residential segregation in Kaduna and other Nige-
rian cities. This pattern of post-conflict spatial segre-
gation can be found in urban conflict zones around
the globe, including cities in Bosnia and Herzegov-
ina, India, Iraq, Israel, Lebanon, Northern Ireland,
and South Africa. By limiting intergroup contact,
segregation may deepen already prejudiced attitudes
developed over years of localized conflict (Glaeser
2005). Understanding whether grassroots social con-
tact interventions can alter prejudices and decrease
discriminatory behavior in such contexts is a key
piece in the puzzle of how societies can manage di-
versity and recover from large-scale communal con-
flict. Estimating the extent to which social contact
has an independent effect on intergroup relations can
help practitioners design more effective peacebuilding
interventions.
This article begins by discussing the potential ef-

fects of intergroup social contact on prejudice reduc-
tion and peacebuilding, and questions the social psy-
chology literature’s optimistic assessment of the con-
tact hypothesis. It then reviews relevant features of
the Nigerian context, our experimental design, and the
type of social contact introduced in the UYVT pro-
gram. We next present analyses of the effects of our
intervention on intergroup attitudes (prejudice) and
behavior (discrimination). Our data suggest that while
out-group social contact does not affect prejudiced atti-
tudes, it can meaningfully affect discriminatory behav-
ior. The robust and significant effects of assignment to
theUYVT intervention—ahighly valued computer ed-
ucation program—demonstrate that overt peace edu-
cation components of social contact interventions are
not necessary to induce meaningful behavioral change.
We conclude with implications for the design of social

contact interventions and education-centered develop-
ment programming in divided societies.

SOCIAL CONTACT, PREJUDICE, AND
DISCRIMINATION

Scholarship linking intergroup contact and conflict be-
havior continues to draw heavily from the contact hy-
pothesis, initially outlined in GordonAllport’sThe Na-
ture of Prejudice (1954). The hypothesis posits that in-
terpersonal contact between individuals from hostile
groups, if structured within a cooperative and egali-
tarian framework, should reduce prejudice, promote
friendships across a social divide and, as a result, im-
prove intergroup relations. For Allport, the behavioral
stakes of prejudice were high. His work suggested
that prejudice could lead to a range of pernicious be-
haviors, including out-group avoidance, discrimination,
and physical attacks across group lines. The contact hy-
pothesis has been viewed as a promising policy tool
to curb prejudice and intergroup hostility for decades,
beginning with its application to school desegregation
in the United States in the 1950s (Paluck, Green, and
Green 2018).
In spite of the staggering volume of empirical re-

search Allport’s hypothesis has inspired (e.g., Turner,
Hewstone, and Voci 2007; Pettigrew and Tropp 2006;
Gibson 2004; Pettigrew 1998; Amir 1969), findings are
often difficult to interpret. Many studies link levels of
self-reported cross-group interaction in daily life with
self-reported levels of prejudice (e.g.,Dixon et al. 2010;
Semyonov and Glikman 2009; Cehajic, Brown, and
Castano 2008). While suggestive, these studies face a
potentially severe selection problem: prejudiced peo-
ple may deliberately avoid contact with members of
other social groups. Furthermore, participant aware-
ness of the purpose of the study can result in inaccurate
self-reporting about prejudice.
To minimize reporting bias, researchers often focus

on behaviors, such as electoral support for extrem-
ist parties (Kopstein and Wittenberg 2009), but only
experimental methods can fully overcome the selec-
tion problem. Studies addressing both selection and
reporting bias take place in rarefied contexts—such
as higher education (e.g., Carrell, Hoekstra, and West
2015; Shook and Fazio 2008; Van Laar et al. 2005) or
outdoor education programs (Green and Wong 2008)
in wealthy democracies—far removed from the ex-
plicit intergroup animosity found in conflict settings.
Two experimental studies address social contact in con-
texts where expressing prejudice is socially accept-
able. Burns, Corno, and La Ferrara (2015) find re-
ductions in racial bias among South African univer-
sity students randomly assigned to noncoethnic room-
mates, while Barnhardt (2009) finds less prejudice
among residents of religiously diverse public hous-
ing in India. These studies offer important contribu-
tions, but differ from ours in the populations they
address. South African university students represent
an elite group whose members likely differ in impor-
tant respects from our own sample of disadvantaged

2

D
ow

nl
oa

de
d 

fr
om

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e.
 L

ib
ra

ry
 E

ra
sm

us
 U

ni
ve

rs
ity

 R
ot

te
rd

am
, o

n 
03

 M
ay

 2
01

8 
at

 0
9:

24
:0

2,
 s

ub
je

ct
 to

 th
e 

Ca
m

br
id

ge
 C

or
e 

te
rm

s 
of

 u
se

, a
va

ila
bl

e 
at

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e/
te

rm
s.

 h
tt

ps
://

do
i.o

rg
/1

0.
10

17
/S

00
03

05
54

18
00

01
51

https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0003055418000151


Can Social Contact Reduce Prejudice and Discrimination?

youth in conflict-prone Nigerian neighborhoods, while
Barnhardt’s (2009) sample focuses on female heads
of household, a group unlikely to participate in com-
munal violence. Reacting to these challenges, recent
reviews (Paluck, Green, and Green 2018; Paluck and
Green 2009b) express concern about the dearth of
high-quality field experimental studies on intergroup
contact and prejudice.
The question of how social contact across conflict

lines works to reduce prejudice and discrimination has
received less attention (Green and Seher 2003). A re-
cent meta-analysis suggests three channels (Pettigrew
and Tropp 2008). First, as Allport originally suggested,
social contact across cleavage lines may reduce preju-
dice by increasing knowledge about the out-group and
revealing negative stereotypes to be false. Second, it
may reduce anxiety about encounters with out-group
members. Third, contact may result in increased empa-
thy and perspective-taking. Existing literature implies
that the “dosage”of contact necessary to reduce preju-
dice may be relatively high,with more intimate contact
leading to larger changes in attitudes (Carrell, Hoek-
stra, andWest 2015;Gibson and Claassen 2010;Turner,
Hewstone, and Voci 2007; Pettigrew and Tropp 2006).
Our study evaluates these mechanisms and leverages
varying dosages of out-group social contact.
In addition to fundamental questions about internal

validity, the applicability of existing findings to conflict
environments remains an open question. Episodes of
intergroup violence may increase the salience of iden-
tity cleavages and harden prejudices against the out-
group (Fearon and Laitin 2000;Kaufmann 1996; Posen
1993). Ongoing violence produces more rigid bound-
aries between ethnic groups (De Waal 2005), and can
lead individuals to fear the physical proximity of mem-
bers of the other group (Beber, Roessler, and Scacco
2014; Fearon and Laitin 2000). Social psychologists
have highlighted processes through which children so-
cialized into a culture of prejudice resist, sometimes
unconsciously, challenges to deeply ingrained stereo-
types and are unlikely to update negative beliefs with-
out considerable effort and motivation (Devine et al.
2002; Devine 1989; Fiske 1989). Longstanding inter-
group conflict further complicates this process, as ex-
posure to violence and socialization by familymembers
and community-level institutions sustain animosity to-
ward the out-group as part of an ever-present socio-
psychological “repertoire” of conflict-related fears and
grievances (Bar-Tal and Avrahamzon 2016).
Prejudice may not be as responsive to social engi-

neering in thewake of serious conflict, as demonstrated
in a carefully designed study involving prolonged ex-
posure to a reconciliation radio program in Rwanda
(Paluck and Green 2009a) and a more recent inter-
vention using radio programming in a context of ongo-
ing violence in the Democratic Republic of the Congo
(Bilali and Staub 2016). Observational evidence from
Jerusalem suggests that when tensions are high, in-
creased intergroup interactions can actually increase
the probability of violence (Bhavnani et al. 2014).Simi-
larly,Voigtländer andVoth (2012) trace the persistence
of anti-Semitic prejudice and violence across genera-

tions in Europe. It is reasonable to question whether
short-term interventions can reduce prejudices devel-
oped over years of intergroup conflict and reinforced
by ongoing violence.
Social contact may also affect discriminatory behav-

ior, though few studies explicitly make this link. Re-
search on discrimination in OECD labor and housing
markets (Kaas and Manger 2012; Ahmed and Ham-
marstedt 2008; Bertrand and Mullainathan 2004), at-
titudes about granting citizenship to immigrants in
Switzerland (Hainmueller and Hangartner 2013), and
variation in taxi fare offers in Ghana (Michelitch 2015)
make clear that discrimination against members of mi-
nority groups is widespread in public life. Intergroup
discrimination may be both pervasive and more dam-
aging in conflict and post-conflict societies. Behav-
ioral games have been used to identify discrimina-
tory behavior in the form of lesser generosity toward
ethnic out-group members in the Balkans (Mironova
and Whitt 2014; Whitt and Wilson 2007) and Israel
(Fershtman and Gneezy 2001), among noncopartisans
in the United States (Iyengar and Westwood 2015),
and to measure pro-social behavior in conflict and
post-conflict environments such as Nepal (Gilligan,
Pasquale, and Samii 2014).
In one of the few studies to directly test the im-

pact of intergroup social contact on discrimination,
Carrell, Hoekstra, and West (2015) leverage random
variation in the racial composition of assigned fresh-
men study groups at the U.S. Air Force Academy and
identify a positive effect of intergroup contact on the
probability of a white male cadet choosing a black
roommate in his second year. Similarly, Malhotra and
Liyanage (2005) find that (nonrandomly assigned) par-
ticipants in a short-term Sri Lankan peacebuilding in-
tervention were significantly more generous toward
out-group members than nonparticipants.
Members of groups in conflict often live under de

jure or de facto residential and social segregation. By
limiting intergroup contact, segregation can intensify
existing prejudices (Enos and Gidron 2016; Kunovich
and Hodson 2002), limit cross-group trust (Kasara
2013), undermine cross-group cooperation (Alexander
and Christia 2011), increase political participation due
to fear of the out-group (Enos 2016), and contribute
to information failures that perpetuate cycles of con-
flict (Acemoglu and Wolitzky 2014). Studies of ethnic
violence reach similar conclusions.Conversely,military
integration in the wake of ethnic warfare can decrease
prejudice (Samii 2013), and inter-ethnic networks de-
crease communal violence in India (Varshney 2003).
Social contact interventions may contribute to build-
ing such networks.This literature suggests that examin-
ing social contact in the context of extreme residential
and social segregation—as is the case in our study—is
a hard test for the reduction of prejudice and discrimi-
nation.
Unpacking the relationship between prejudice,

contact, and conflict has important implications for
policy. Since Allport, practitioners have repeatedly
attempted to use forms of positive social contact to im-
prove intergroup relations. The past two decades have
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witnessed a rapid proliferation of grassroots peace-
building initiatives in conflict environments around
the world. The goal of these interventions is ambitious:
societal transformation through microlevel attitudinal
change across both sides of the social divide. Whether
through mixed Jewish and Arab tango classes in Israel,
gardening projects in the Palestinian territories, inter-
ethnic soccer groups in the former Yugoslavia, rec-
onciliation committees in Rwanda, or integrated
Christian-Muslim basketball leagues in Nigeria,
these interventions are driven by the premise that
macrolevel peace and stability can be built from the
ground up (Cárdenas 2013; Kuriansky 2007; Gasser
and Levinsen 2004;Maoz 2000).
Contact-based peace education programs rarely col-

lect systematic data about participant attitudes and be-
havior before or after the program, however,making it
difficult to assess impact. Most NGO projects rely on
convenience sampling and lack a control group. As a
result, participants are likely to differ from nonpartici-
pants in important ways. They may be especially open
to new experiences, more cooperative, or less preju-
diced against members of the out-group. Further, be-
cause most NGO-led projects bundle social contact to-
gether with peace education or diversity training, it is
impossible to establish a causal relationship between
social contact and outcomes. In the next section,we dis-
cuss how our intervention helps overcome these chal-
lenges to inference.

RESEARCH DESIGN

Although the core claim of social contact theory—that
positive and equal-status social contact with members
of the out-group should decrease prejudice—is widely
applied in peacebuilding programs, to our knowledge,
the theory has never been directly tested using an
empirically rigorous field experiment in an ongoing
conflict environment. Our study drew on best-practice
sampling techniques to access hard-to-reach popula-
tions in conflict-prone areas, a randomized experimen-
tal design, and took multiple steps in survey design and
implementation to minimize reporting bias. We con-
ducted a baseline survey in August 2014, the UYVT
computer course ran for sixteen weeks from Septem-
ber to December 2014, and we conducted an endline
survey in January 2015.1

Research Setting: Christian-Muslim
Relations in Kaduna

Kaduna, a city of more than one million people, is the
capital of Kaduna state, and sits at the crossroads of
Nigeria’s predominantly Muslim North and predomi-
nantly Christian South. Religion is arguably the most
salient social cleavage in contemporary Nigeria (Ok-
panachi 2010; Lewis 2007; Lewis and Bratton 2000;

1 Our registered pre-analysis plan is available at http://egap.org/
registration/1199.

Falola 1998),2 and is certainly the most salient social
division in Kaduna state and Kaduna city, where it is
reinforced by coinciding ethnic cleavages (Wapwera
and Gajere 2017; Angerbrandt 2011; Ibrahim 1991).3
Although ethnic and religious demography are con-
troversial in Nigeria and no relevant census data ex-
ists, country experts estimate that Muslims comprise
a slight majority in both Kaduna state and Kaduna
city (Sani 2007; Abdu and Umar 2002). While not as
poor as Nigeria’s far North, Kaduna state is consid-
erably less prosperous than southern Nigerian states,
with higher levels of unemployment, lower average
per capita household income, and worse performance
across other socio-economic indicators (Nigeria Na-
tional Bureau of Statistics 2012).

Survey responses from our study confirm the
salience of religion in Kaduna. Among Muslims, 97%
reported going to mosque five times daily in both the
baseline and endline surveys. Similarly, 97% of Chris-
tian respondents in both surveys reported going to
church at least weekly and over 93% cited a specific
denomination. Furthermore, 98% of Muslims in our
sample had received Koranic education and over 80%
belonged to a Muslim brotherhood, a further commit-
ment to one’s religious identity. These results reflect
widely understood norms of religious participation to
which young men in Kaduna overwhelmingly adhere.
Kaduna state is known internationally as a hotbed

of violent interreligious conflict. Human Rights Watch
estimates that as many as 10,000 people have been
killed in such violence in the region since 1999 (Tert-
sakian 2005, 2003). In February 2000,deadly Christian-
Muslim riots shook Kaduna. The fighting began after
public debates about introducing Shari’a law into the
Kaduna state criminal code. Although Shari’a provi-
sions had long been incorporated into “personal” or
domestic law for Muslims, the debate raised concerns
that Shari’a would be imposed on Christian commu-
nities. The riots began when anti-Shari’a demonstra-
tors passed through Kaduna’s diverse, crowded cen-
tral market. Rioting lasted for four days, and was only
put to rest through military intervention. A govern-
ment commission of inquiry reported 1,295 deaths, but
other sources suggest the numbers were far higher
(Tertsakian 2003). In addition to the death toll, dozens
of churches, mosques, and entire city blocks were
burned to the ground. Conservative estimates suggest
125,000 people were temporarily displaced by the con-
flict (Angerbrandt 2011).

Kaduna has experienced smaller-scale Christian-
Muslim riots, in 2002 and 2011, and repeated Boko
Haram attacks, including suicide bombings carried out
against churches inKaduna and the surrounding region

2 Okpanachi (2010) notes that 76% of Nigerian Christians and 91%
ofMuslims say religion is more important to them than their identity
as Africans, Nigerians, or members of an ethnic group.
3 Within Kaduna, the vast majority of Muslims are ethnic Hausas,
while Christians are divided into numerous smaller ethnic groups.
Within our sample, Hausa is the mother tongue for 82% of all Mus-
lims, but fewer than 3% of Christians. No single home language ac-
counts for more than 11% of Christians in the sample.
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in April and June 2012. The bombings killed 57 peo-
ple, and at least 92 people died in Muslim-Christian
clashes that ensued in the aftermath (Gambrell 2012;
Madu and Brock 2012). The fatalities and destruc-
tion wrought by these events make them worthy of
scholarly focus, and have drawn in dozens of local and
international NGOs with an interest in conflict preven-
tion and youth programming. These deadly conflicts
have resulted in patterns of residential segregation that
have further diminished interreligious social contact.
Kaduna city is physically and symbolically divided by a
river with few crossing points;Muslims live to its north,
Christians to its south (Wapwera and Gajere 2017).
Kaduna therefore offers an ideal research setting to
study the effects of positively structured contact on in-
tergroup relations.
Important socio-economic and political differences

further divide Christians and Muslims in Kaduna.
Our baseline survey data echoes existing evidence
that Christians are, on average, better educated and
wealthier than Muslims living in Kaduna (Anger-
brandt 2011). Muslims come from significantly larger
households than Christians, with an average house-
hold size of 10.7 versus 5.6. Subjective measures of
poverty paint a similar picture, with Christian respon-
dents significantly less likely to view their households
as “poor.’
In contrast, Muslims have held most senior politi-

cal posts since the creation of Kaduna state in 1967.
State governors in Nigeria control vast resources,mak-
ing gubernatorial elections highly anticipated and of-
ten contentious. Only one of Kaduna’s 20 governors
has been a Christian. The composition of the current
Kaduna State House of Assembly (elected in April
2015) reveals a similar pattern; Muslims won 24 of
the 34 seats and hold all key leadership positions. De-
scriptive representation has thus been highly uneven
across religious groups. These socio-economic and po-
litical differences highlight the importance of treat-
ing Christians and Muslims as distinct participants
in our experiment. Throughout our analysis, in addi-
tion to presenting aggregate results, we report sepa-
rate results for the Christian and Muslim portions of
our sample.

Survey and Sampling Design

The goal of our study is to make inferences about the
effects of intergroup contact on individuals in conflict
zones,not simply people who volunteer for peacebuild-
ing programs. We therefore randomly selected study
participants from among the residents of the poor-
est and most conflict-prone neighborhoods in Kaduna.
Since it is typically young men who carry out violence,
we restricted our sample to men aged 18 to 25.4
Sampling proceeded as follows. First, we sam-

pled neighborhoods. Since there are no official
neighborhood-level data or administrative boundaries,

4 See Online Appendix A.1 for further explanation for the exclusion
of women from this study.

we compiled a list of neighborhoods and their approx-
imate boundaries using data from Scacco (2016) and
with the help of local NGO staff from our project im-
plementation partner, Community Action for Popular
Participation (CAPP). We included all neighborhoods
within the Kaduna metropolitan area located within
an hour’s commute of the centrally located UYVT
course site. We then assessed neighborhoods on two
dimensions: We used expert evaluations described
in Scacco (2016) to identify neighborhoods that had
experienced violence in the past, and used enumerator
field assessments to construct a poverty index. Finally,
we selected the sixteen poorest neighborhoods from
those that had experienced violence in the past.5 We
focused on poor neighborhoods because violence
there is overwhelmingly due to clashes between local
residents, as opposed to targeting that can occur in
wealthier neighborhoods.
Second, we subdivided these neighborhoods into 46

enumeration areas (EAs), excluding any industrial ar-
eas, that enumerator teams could easily traverse each
day. We set each EA’s sample size proportional to its
density-weighted area,whichwe use as a proxy for pop-
ulation size in the absence of census data. We coded
an area’s approximate density based on road penetra-
tion and the extent of open space, using aerial images
from Google Maps and a 2011 government road map
of metropolitan Kaduna.
Third, we randomly sampled study participants

within EAs. Enumerators followed random walk in-
structions to select residential plots and used random
number lists to select households within plots and sub-
jects within households.6 The surveys were introduced
as studies of the impact of vocational training. At
the end of the baseline survey, enumerators collected
addresses and mobile numbers of friends and family
members to help locate respondents for subsequent
rounds of the panel, and then immediately separated
this contact information from themain body of the sur-
vey to maintain respondent privacy.
Enumerators interviewed respondents at their

homes for both the baseline and endline surveys. To
minimize problems of reporting bias in questions
about prejudice and discrimination, respondents
filled in answers to these sensitive outcome measures
themselves without enumerator observation. Our
aim was to make it as difficult as possible for anyone
other than the survey respondent to learn or guess
answers to sensitive questions.While enumerators read
questions aloud, respondents filled in simple answer
bubble sheets themselves. When finished, they placed
their answer sheets into a manila envelope containing
other answer sheets (some of which were decoys).
Once answer sheets were separated from the rest of the
questionnaire and placed in the envelope, they could
only be rematched to the rest of the questionnaire

5 We excluded six neighborhoods suspected of harboring active
BokoHaram cells. See Online Appendix A.1 for further information
on the neighborhood sampling process.
6 The authors trained and supervised enumerators on-site.

5

D
ow

nl
oa

de
d 

fr
om

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e.
 L

ib
ra

ry
 E

ra
sm

us
 U

ni
ve

rs
ity

 R
ot

te
rd

am
, o

n 
03

 M
ay

 2
01

8 
at

 0
9:

24
:0

2,
 s

ub
je

ct
 to

 th
e 

Ca
m

br
id

ge
 C

or
e 

te
rm

s 
of

 u
se

, a
va

ila
bl

e 
at

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e/
te

rm
s.

 h
tt

ps
://

do
i.o

rg
/1

0.
10

17
/S

00
03

05
54

18
00

01
51

https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/S0003055418000151


Alexandra Scacco and Shana S.Warren

FIGURE 1. UYVT Experimental Treatment Arms

with a code key held by the study authors.7 The
survey contained no skip patterns that might help
enumerators (or others outside of the survey) infer
information about respondent answers.

Experimental Design

Our objective was to design an intervention to evalu-
ate the effects of structured contact across the religious
divide.With that goal in mind, the UYVT program of-
fered sixteen weeks of computer training in a small-
group setting to Christian and Muslim male youth. To
assess the impact of our program on prejudice and
discrimination, we introduced randomization at three
levels: (1) recruitment into the training program, (2)
assignment to a religiously homogeneous or heteroge-
neous classroom,and (3) assignment to a coreligious or
non-coreligious learning partner within heterogeneous
classrooms, as shown in Figure 1.

We randomly sampled a total of 849 young men be-
tween the ages of 18 and 25.Within this sample,549 ran-
domly selected subjects were invited to join the UYVT
program and 300 served as a control group, participat-
ing only in the survey components of the study. Ap-
proximately one-third of the UYVT participants were
assigned to religiously homogeneous classrooms, and
the remaining two-thirds to heterogeneous classrooms.
Within classrooms,UYVT participants were randomly
assigned to a partner from their own or the other re-
ligious group, with whom they worked in close coop-
eration on course assignments and custom-designed
partner activities. We also stratified classroom and
partner assignment based on three additional demo-
graphic measures from the baseline survey to promote
a positive social contact experience: prior computer ex-
perience, educational attainment, and prior out-group

7 An independent post-survey audit confirmed that enumerators fol-
lowed sensitive question protocols.

exposure, as measured by the frequency of out-group
invitations to one’s home.
This article makes three primary comparisons, one

at each level of treatment assignment outlined in
Figure 1. These comparisons include UYVT assign-
ment versus control (Groups A and B), class structure
(religiously heterogeneous versus homogeneous class)
within course assignment (Groups C and D), and part-
ner type (coreligious or non-coreligious partner) within
heterogeneous classrooms (Groups E and F). These
three comparisons enable us to make inferences about
average program effects, average out-group social con-
tact effects, and high- versus low-dosage out-group so-
cial contact effects. In all our analyses, we estimate
intent-to-treat (ITT) effects,which are conservative es-
timates of the magnitude of our treatment effects on
those who complied with their treatment assignment.8

Since the main goal of our study is to test whether
social contact decreases prejudice and discrimination,
our main comparison of interest is the heterogeneous
versus homogeneous class assignment (Groups C and
D). This comparison varies social contact while con-
trolling for non-intergroup-contact-induced program
effects. We include the Group A vs. Group B analysis
for comparability to policy-oriented and other existing
research. We summarize our core hypotheses and pre-
dictions below.

Hypothesis 1: UYVT assignment increases generosity
(altruism).

There will be a positive program effect on generosity
for respondents assigned to any arm of the UYVT pro-
gram in comparison to the control group (Group A vs.
Group B and its component subgroups C,D, E, and F).

8 The complier average causal effect (CACE), or local average treat-
ment effect (LATE), is always larger than the ITT under one-sided
noncompliance (Gerber and Green 2012).
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Can Social Contact Reduce Prejudice and Discrimination?

Hypothesis 2: Out-group social contact reduces preju-
dice and discrimination.

Out-group social contact will lead to a decrease
in prejudice and discrimination for respondents as-
signed to (1) any heterogeneous UYVT treatment
arm in comparison to the control group (Group A vs.
Group B and all component subgroups C, D, E, and F)
and (2) any heterogeneous classroom treatment arm
in comparison to homogeneous classroom assignment
(Group C vs.Group D and its component subgroups E
and F).

Hypothesis 3: Higher doses of social contact produce
larger reductions in prejudice and discrimination.

There will therefore be an additional decrease in
prejudice and discrimination for respondents assigned
to heterogeneous pairs vs. homogeneous pairs within
heterogeneous classrooms (Group E vs. Group F).

The UYVT Intervention

The UYVT training program structured participant in-
teraction in a basic computer-skills class under the su-
pervision of three experienced teachers, one Muslim
and two Christian. Homogeneous classes were taught
exclusively by a teacher from the same religion as the
students. There were 30 course sections: 20 religiously
heterogeneous and 10 homogeneous.Each section met
twice weekly for a total of four hours per week over six-
teen weeks. Students remained within the same class-
room working with the same partner on a shared lap-
top for the duration of the course. The curriculum
focused heavily on cooperative activities performed
jointly by learning partners during each of 29 class ses-
sions.9 Course topics included basic knowledge of MS
Windows, MS Office, and introductions to internet re-
sources such as email, Skype, and free online educa-
tional content. Since over 40% of the sample had never
previously used a computer, and two-thirds had pre-
viously used a computer less than once per week, this
content was highly valued.
Class sessions were organized to maximize assigned

partner interaction through fun, hands-on learning ac-
tivities. At the beginning of each session, teachers
lectured for approximately 30 minutes. The remain-
der of class time was devoted to partner work, with
guidance from teachers. Partners designed flyers that
could be used to advertise computer courses, computed
FIFA andUEFA soccer team and country rankings, re-
searched the West African Ebola crisis, and produced
presentations on countries they would like to visit. To
avoid reporting bias, students and instructors were not
informed about the main purpose of our study, but in-
stead experienced UYVT as an educational empower-
ment program targeting disadvantaged communities in
Kaduna. By design, no component of the curriculum
involved explicit prejudice-reduction or anti-violence
messaging.

9 The authors reviewed lecture slides and designedmany of the activ-
ities. Course materials are available from the authors upon request.

Our design incorporated incentives for UYVT par-
ticipation to allow even the poorest students to attend
class regularly. First, students acquired highly desirable
computer skills necessary for office employment and
higher education in Nigeria free of charge. Second, the
course met only four hours each week, facilitating par-
ticipation among students who were also working or
in secondary school. Third, students who attended at
least two-thirds of all sessions participated in a ran-
domly drawn raffle to distribute the 25 laptop com-
puters used in the course.10 Fourth, the curriculum pri-
oritized hands-on learning to keep students engaged.
Fifth, students received a ₦200 (200 Nigerian Naira,
equivalent to 1USD) transport stipend after each class.
This was important, as many students would not oth-
erwise have been able to afford to reach the centrally
located course site. Sixth, we implemented the course
in partnership withmicroManna, the largest, most rep-
utable computer retailer and training center inKaduna.
In a context where corruption and false advertising are
common, this affiliation helped assure sampled partic-
ipants that enumerators were offering a genuine pro-
gram.
Given the heavy emphasis placed on learning part-

nerships in the course, it is important to confirm that
this aspect of the UYVT treatment worked as planned.
Did students ultimately get to know their partners well
enough to constitute a meaningful test of the contact
hypothesis? Data from student course evaluations and
the endline survey strongly suggest that they did.11
When asked about about their learning partners, 69%
of UYVT students claimed to have gotten to know
them “verywell”(with 24% replying they had gotten to
know their partners “well,” and only 8% claiming that
they had gotten to know their partner “a little,” “not
very well,” or “not well at all”). By comparison, 37%
said they had gotten to know other students in their
class very well.Taken together, these responses suggest
that subjects took up treatment dosages in accordance
with our study design—getting to know their partners
best and other members of their class somewhat less
well.
Course evaluations indicate that students had posi-

tive experiences with their partners,with 94% respond-
ing that they believed working with a partner facili-
tated learning.12 Endline survey responses further sug-
gest thatUYVT students enjoyed their experiencewith
their partners, with an impressive 92% responding that
they had been in touch at least once since the end of the
training course, and 88% reporting that they had saved
their partner’s mobile number. In both the course eval-
uation and endline survey questions, responses were
nearly identical from students in heterogeneous and
homogeneous classes, suggesting that UYVT students

10 We conducted the raffle after the endline survey to ensure it did
not contaminate results.
11 Course evaluations were completed online with teachers outside
the classroom (N = 359).
12 A qualitative researcher who observed UYVT classes throughout
the entire course observed almost exclusively positive interactions
between partners.
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Alexandra Scacco and Shana S.Warren

TABLE 1. Prejudice Indices Components

Negative Attributes Positive Attributes Out-group Evaluation

Arrogant Friendly Lazy - Hardworking
Unreasonable Honest in business dealings Ignorant - Worldly
Ungrateful Responsible Ungenerous - Charitable
Fanatical Good citizens

Peaceful
Dependable
Intelligent in school

across different experimental treatments experienced
the training course as an enjoyable, high-quality edu-
cational program. Social contact under UYVT was co-
operative, egalitarian and positive, providing opportu-
nities to develop knowledge of the out-group, decrease
anxiety around out-group encounters, and increase em-
pathy and perspective-taking.

DATA

Prejudice and Discrimination Measures

Nearly all existing studies of social contact theory limit
their hypothesis testing to changes in either attitudes
or discriminatory behavior.While the implicit assump-
tion is that prejudice reduction will lead to improved
intergroup relations, that hypothesis generally remains
untested. To address this knowledge gap, we mea-
sured both attitudes and behavior. The baseline survey
excluded explicit questions about prejudice to avoid
priming survey participants to the main purpose of
our study. The post-treatment endline survey included
prejudice and discrimination outcomes for all study
subjects measured four to six weeks after the conclu-
sion of the UYVT course. Online Appendix Table A.2
presents descriptive statistics for all variables analyzed
in this article.
We follow the literature in defining prejudice as a set

of negative beliefs about or attitudes toward an indi-
vidual based solely on membership in a particular so-
cial group. To measure prejudice, we modified Likert
scale survey questions that ask whether survey respon-
dents agree with stereotypes. The questions were mod-
eled after previous studies in psychology and political
science (e.g., Gibson and Claassen 2010; Paluck 2010;
Hewstone et al. 2006), but designed to fit the Nigerian
context.13 Respondents assessed how well a list of ad-
jectives described non-coreligious individuals in gen-
eral, using both positive and negative attributes (asked
with negative and positive attributes interspersed).We
also asked respondents to identify where along a five-
point scale theywould placemembers of the out-group,
with five being associated with the more positive at-
tribute in each of three adjective pairs. We combined
these responses into three indices, as shown in Table 1:

13 For details on survey instrument development, see Online Ap-
pendix A.2.

a Negative Attributes Index, a Positive Attributes Index
and an Out-group Evaluation Index.14

All three indices measure prejudice, and do not re-
flect separate underlying conceptual constructs. The
negative attribute measures follow the majority of so-
cial psychology literature on prejudice. We incorpo-
rated positive attributes to ensure that the survey did
not prime respondents, create bias, or promote a nega-
tive view of theUYVT intervention or the surveymore
generally by focusing only on negative descriptions of
the out-group.Most importantly,we sought to allow re-
spondents multiple opportunities to express prejudices
across several widely used survey question types, given
that prejudice can be expressed via both disagreement
with positive stereotypes and agreement with negative
ones (Brown 2011). We modeled the out-group eval-
uation measures on feeling thermometers more com-
monly used in the political science literature. Distribu-
tions of all three indices are included in Online Ap-
pendix Figure A.4. To further examine prejudice, the
survey also included questions to elicit the extent of
knowledge about the out-group, anxiety about contact,
empathy toward out-group members, and desire for
cross-group friendships.
Discrimination occurs when treatment of others dif-

fers based solely on group affiliation.Wemeasured dis-
crimination through two behavioral games embedded
in the endline survey: a dictator game and a destruction
game. In the former, our measure is based on differ-
ential positive behavior (altruism), the latter measures
differential negative behavior (destruction).Within be-
havioral economics, the dictator game has been utilized
to measure altruism and norms of fairness (including
discrimination), and we suggest that the destruction
game is its mirror image.15 Both behavioral games were
administered privately at respondent households dur-
ing the endline survey.
In the dictator game, participants chose how to di-

vide ₦100 (about 0.50 USD) from a common pool
with another randomly assigned survey participant.

14 We conducted an exploratory factor analysis to determine if all
items could be combined into a single scale, but found that the com-
ponents retained three dimensions corresponding to the three in-
dices. For details on this psychometric testing, see Online Appendix
A.6.
15 See Camerer (2003) for a comprehensive review of the empirical
literature and Whitt and Wilson (2007) for studies using the dictator
game to measure fairness norms.
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Can Social Contact Reduce Prejudice and Discrimination?

We primed respondents with the first name of this in-
dividual, taking advantage of a convenient aspect of
Nigerian first names in Kaduna: that they clearly and
unambiguously signal religious affiliation. Among
those assigned to a UYVT class, we also indicated
whether the named individual was a UYVT class-
mate.16 This design ensures that respondents do not
make assumptions, unbeknown to us, that all primed
individuals were UYVT participants, and allows us to
examine whether any changes in discrimination gener-
alize beyond known members of the out-group, given
that “person positivity bias” suggests that familiar oth-
ers are treated more favorably than strangers (Sears
1983). Each respondent played ten rounds of each
game,and the order inwhich aUYVT-assigned respon-
dent was matched with classmates versus other survey
respondents was random. Respondents were informed
that game play was non-reciprocal (for example, be-
ing asked to divide ₦100 with Abdullahi does not nec-
essarily mean Abdullahi will be asked to divide ₦100
with you). This design mitigated concerns about retri-
bution.17

There was substantial variation in this measure, and
the distribution was similar across Christian and Mus-
lim respondents.18 Respondents gave an average of
28% of their endowments to the recipient in each
round of play, in line with the approximately 20%given
in Camerer (2003)’s meta-analysis of dictator game
play (56–58), and the 23–29% given by respondents in
Whitt andWilson’s (2007) work in post-conflict Bosnia.

We designed the destruction game to mimic aspects
of riot behavior, in which a potential participant ob-
tains a small personal benefit at a larger cost to an-
other person.19 As in our prejudice indices, we elected
to offer both positive and negative measures to elicit
responses about discriminatory behavior. In the de-
struction game, we again prompted respondents with
names of other survey participants. In each of ten
rounds of play, the respondent was allocated one or two
₦50 notes, as were his assigned opponents. The subject
could receive an additional ₦10 for each ₦50 bill he
chose to destroy from the other person’s money. As in
the dictator game, there was wide variation in game
play with at least some destruction in 66% of rounds of
play.20 The distribution of responses was again similar
across Christian and Muslim respondents.21

16 For example, a prime could be “Abdullahi from yourUYVT class”
or simply “David,” without further information.
17 Complete game instructions are available in Online Appendix
Section A.3 .
18 See Online Appendix Figure A.8.
19 Abbink and Sadrieh (2009) implement a similar game absent pay-
offs for destruction. Abbink and Herrmann (2011); Zizzo and Os-
wald (2001) implement a version in which players absorb a small cost
to destroy other players’ money. Our game is well-suited to assess
discrimination in the context of intergroup hostility because religious
rioting in Nigeria typically involves destructive rather than appro-
priative behavior.
20 This result falls in line with the 39% destruction rate absent any
pecuniary benefit (Abbink and Sadrieh 2009), 26% rate with a small
cost (Abbink and Herrmann 2011), and 63% rate with highly vari-
able initial allocations (Zizzo and Oswald 2001).
21 See Online Appendix Figure A.9.

Demographic Covariate Balance, Attrition
and Compliance

In both the baseline and the endline surveys, we
collected data on an extensive list of demographic,
economic, social and community engagement, and
personality-trait covariates.We used these data to per-
form a randomization check, stratify treatment assign-
ment, and verify that enumerators had located the
correct individuals in the endline survey. Our careful
randomization process resulted in covariate balance
between treatment and control groups, as shown in
Online Appendix A.4, including, for example, with re-
spect to the extent to which respondents reported hav-
ing been affected by the most recent 2011 riots. Across
44 pre-treatment covariates, difference-of-means tests
were only significant at the p < 0.1 level in two cases, a
theoretical question about risk aversion and one of the
sixteen neighborhoods, Narayi, in which a larger share
of respondents were in the control group.22
Completing the second round of a panel survey

of disadvantaged young men in a developing country
poses serious challenges. Mobile phone numbers fre-
quently change, and residency may change within a
five-month period.During the baseline survey,our enu-
merators interviewed 849 young men and distributed a
small survey stipend to compensate them for their time
and limit panel attrition.Our enumerators successfully
located 795 of these men for the endline survey, result-
ing in a very low overall attrition rate of 6%. Because
we were able to update contact information for course
participants, the attrition rate was 4% among those as-
signed to the UYVT treatment and 10% within the
control group.23
At the conclusion of the baseline survey, respondents

were assigned to either the UYVT treatment or the
control group. If assigned to UYVT, respondents were
offered the opportunity to participate in the course.
At this time, they had not yet been assigned to any
class schedule, class type (heterogeneous versus homo-
geneous), or partner type (same religion or different
religion).Of the 549 participants assigned to treatment,
5 declined participation at the time of their survey in-
terview. An additional 84 respondents never attended
a single UYVT class session, resulting in a compliance
rate of 84%. These noncompliers never knew if their
class assignment would have been religiously mixed
or homogeneous, that the course involved assignment
to partners, or the religious identity of their partner.
In fact, given that respondents were interviewed by
members of their own religious group and the UYVT
course site was located in the main commercial area in
central Kaduna, respondents were not explicitly aware
that they were being invited to a religiously mixed
computer course. As such, those that did not comply
with their treatment assignment did not refuse to avoid

22 As a robustness check, we replicate our main analyses with con-
trols for each imbalanced variable, neighborhood fixed effects, and
all variables listed in our pre-analysis plan in the Online Appendix.
23 There were no significant differences in attrition across class or
pair-type assignments.
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FIGURE 2. UYVT Student Attendance
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social contact with people of the other religion, or be-
cause they found the course experience to be unpleas-
ant.24

In the endline survey, enumerators were able to in-
terview 71 of the 89 respondents assigned to treatment
who never attended the course. 59% of nonattenders
interviewed said they were too busy with work, school,
travel, or family needs. Others cited the distance to the
course site, the timing of UYVT classes, illness, and
other logistical issues as reasons for nonattendance. A
large majority (71%) of the noncompliers were Chris-
tian.25
The UYVT course involved 29 class sessions over

four months. On average, students who attended at
least one class attended 76% (22) of their class sessions,
offering ample opportunities to interact with assigned
partners and other classmates. Figure 2 makes clear
that only a small minority of students (12%) attended
fewer than ten sessions.There are no statistically signif-
icant differences in attendance rates by teacher or class
type. There is, however, a small but statistically signif-
icant difference in attendance by religion. On average,
Christians attended 21 sessions and Muslims attended
23 sessions. Since students of both religious groups at-
tended, on average, over two-thirds of all class ses-
sions, both groups achieved high levels of contact. Fur-
thermore, as shown in Figure 3, aggregate attendance
dropped off very little over time after the first few class
sessions.26

24 Noncompliance is not correlated with the class or pair-type treat-
ment assignment (p = 0.83 and p = 0.93, respectively). For fur-
ther discussion of covariate balance in compliance, see Online
Appendix A.7.
25 To ensure religious balance in the program,we randomly recruited
additional Christian participants during the first few days of the
course.
26 For session 26, unusually heavy rain kept many students away.

Evidence from the post-intervention survey strongly
suggests that the student absences should not be at-
tributed to the quality of course content, teachers, or
social contact. Not a single respondent cited anything
negative about other students or teachers as a reason
for missing UYVT class sessions. Others cited work,
school, or family obligations. Among students who at-
tended any classes, and therefore were aware of the
social dynamics of the UYVT course, compliance with
assigned treatment was sufficient to ensure that they
received the social contact treatment. Further, given
our ITT analysis, poor attendance, and thus a “weaker”
treatment, biases against finding any effects of our in-
tervention.

ESTIMATION

We estimate ITT effects for each of three levels of
treatment in a between-subjects design: program as-
signment (UYVT versus control), class type assignment
(homogeneous vs. heterogeneous) within the UYVT
course, and course partner type (non-coreligious vs.
coreligious) within religiously heterogeneous classes.
All estimates are ordinary least squares (OLS) regres-
sion results in which the treatment indicator variables
represent assignment to the UYVT course (UYVT),
a heterogeneous classroom (Heterog. class), or a non-
coreligious course partner (Heterog. pair), respec-
tively. We were ex ante agnostic about the ways in
which Christians and Muslims might be affected dif-
ferently by these treatments, and we report results
for the full sample as well as for Christian and Mus-
lim subsamples.27 For all analyses, we specify par-
simonious empirical models, relying on our random

27 We present results from specifications with interactions of treat-
ment and religion to test for differential effects in Online Appendix
Tables A.38 and A.47.
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Can Social Contact Reduce Prejudice and Discrimination?

FIGURE 3. UYVT Attendance Over Time
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sampling and treatment assignment to control for po-
tential confounders.28
We estimate the following specification for each of

the three prejudice indices:

Pre judiceIndexi = α + β1Treatmenti + εi, (1)

where i represents a respondent, theTreatment variable
represents UYVT assignment (vs. control), heteroge-
neous (vs. homogeneous) class assignment, and non-
coreligious (vs. coreligious) partner assignment within
heterogeneous classrooms.29 All prejudice indices have
been coded such that a positive estimated β1 indicates
a reduction in prejudice.
Subjects played ten rounds each of the dictator and

destruction games, so we cluster standard errors by re-
spondent,30 and we include round-of-play fixed effects
in these analyses.31 For each round of play, subjects
were randomly assigned to another individual in the
study, either an in-group or an out-group member.32
Games were administered to each individual subject

28 We explore heterogeneous treatment effects in Online Appendix
A.12, but do not identify any robustly significant effects.
29 We do not include teacher effects due to collinearity in some class-
type comparisons. In Online Appendix Tables A.18, A.39, and A.48,
we present estimates controlling for teacher religion as a robustness
check, in instances where it is possible to do so. Our substantive re-
sults remain the same.
30 Online Appendices A.8 and A.9 include robustness checks using
wild bootstrapped standard errors clustered by class for the prejudice
indices and by both class and respondent for the dictator and de-
struction games. These alternative clustering methodologies do not
change our main results.
31 While these fixed effects absorb round-specific variation, we note
that first-round play differs somewhat from behavior in subsequent
rounds. We provide related robustness tests in Online Appendix
A.10.
32 Random assignments were made within strata, to ensure that all
subjects played with individuals of both religious groups.

at the time of his survey interview, so subjects did
not meet during game play, but were told others’ first
names to prime religious affiliation.To see if the course
treatments affect discrimination, we interact the treat-
ment indicators with whether a subject was randomly
assigned to play with a member of the in-group or the
out-group via the following specifications:

Actioni,r = α + β1Treatmenti + β2Treatmenti

×PlayOutGroupi,r
+ β3PlayOutGroupi,r

+ γr + εi,r, (2)

whereAction represents the number of bills given (dic-
tator game) or destroyed (destruction game), i repre-
sents a respondent, and r represents a round of play,
the Treatment variable again represents assignment at
the program, class, and pairs level, and γr are round-of-
play fixed effects.33 For the dictator game, a negative
coefficient estimate for the Play out-group term β3 in-
dicates discrimination in generosity, that is, fewer bills
being given to out-group recipients. For the destruc-
tion game, a positive coefficient estimate indicates for
β3 indicates discrimination in destructive behavior to-
wards out-group members. In both cases, the interac-
tion term β2 is our coefficient of interest. In the dictator
game, positive coefficient estimates for the interaction
coefficient β2 indicate a reduction in discrimination due
to the treatment. In the destruction game, negative

33 We do not include class fixed effects for class type comparisons
due to collinearity with the treatment indicator. For pair-type com-
parisons, results adjusted for class fixed effects are shown in Tables
A.17, A.39, and A.48 in the Online Appendix. Estimated effect sizes
are nearly identical, and signs and significance identical, to the results
from the main analysis absent classroom fixed effects.
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Alexandra Scacco and Shana S.Warren

coefficient estimates for the interaction coefficient β2
indicate a reduction in discrimination.

RESULTS

Social Contact and Prejudice

First, we analyze data about respondents’ attitudes to-
ward members of the out-group. While lab and field
experimental evidence from the United States predicts
that extended social contact with members of an out-
group should reduce prejudice,our findings fromhighly
conflict-prone Kaduna, where negative attitudes to-
ward the out-group are entrenched, are less encourag-
ing.Even in a positive educational setting—an environ-
ment with high rates of student satisfaction and one in
which students overwhelmingly agreed they were be-
ing treated fairly and equally—we do not see signifi-
cant reductions in prejudice due to either the UYVT
program or social contact with the out-group. Power
analysis examining our primary comparison of inter-
est, homogeneous vs. heterogeneous class assignment,
makes clear that these null results are not due to lack
of statistical power.34

Results are shown in Tables 2, 3, and 4. The Nega-
tiveAttributes Index,PositiveAttributes Index, andOut-
group Evaluation Index all range from one to five and
are coded such that higher values are desirable from
the standpoint of intergroup reconciliation: they indi-
cate agreement with positive attributes, disagreement
with negative attributes, and positive evaluations of
out-group characteristics. Tables 2 and 3 clearly indi-
cate that none of our experimental treatments reduced
prejudice in any meaningful way in either the com-
bined or split samples. At the overall program level,
among Christians, we observe two contradictory re-
sults: UYVT-assigned Christian respondents were less
likely to agree with both negative and positive assess-
ments of Muslims.35

Analysis of the Out-group Evaluation Index
(Table 4) yields similar results. At the overall program
level, we observe a substantively small, marginally
significant (p < 0.1) negative effect. The magnitude of
the coefficient corresponds to less than one-fifth of a
standard deviation. This finding is driven by Christian
respondents, as can be seen when we split our sample
by religious group in columns (2) and (3).

34 Assuming an anticipated effect size of r = −0.21, the mean effect
size identified in Pettigrew and Tropp (2006)’s meta-analytic study of
intergroup social contact and prejudice reduction,we have statistical
power of over 90% in the full, Muslim, and Christian samples for
all three prejudice indices. Furthermore, our power analysis is quite
conservative; Pettigrew and Tropp (2006) identify mean effect sizes
of r = −0.34 for experimental studies, r = −0.30 for experimentally
manipulated contact, and r = −0.25 for outcome scales with Cron-
bach’s α > 0.70 (as is the case for all three of our Prejudice Indices).
35 Rerunning our analysis on each component of the negative and
positive attributes indices individually, we replicate the null findings
with respect to social contact. A robustness check using a Combined
Index—with both the negative and positive attributes—yields null
results across all treatment comparisons, as shown in Online Ap-
pendix Table A.6.

In summary, we find no evidence that the sixteen-
week computer training course reduced prejudice
among young men in Kaduna’s poorest and most
conflict-prone neighborhoods, and we find no signifi-
cant effects associated with being assigned to an inter-
group social contact treatment (heterogeneous class)
within this course or to a non-coreligious partner
within a heterogeneous class. Prejudices remain en-
trenched and largely unaffected by any aspect of the
UYVT intervention.36
Our endline survey contained a suite of questions

designed to test prominent prejudice-reductionmecha-
nisms in the social psychology literature on intergroup
contact: increased knowledge about the out-group, re-
duced anxiety about out-group encounters, and in-
creased participant empathy, and perspective-taking.
Consistent with the analysis of our main prejudice in-
dices, we find virtually no evidence that any of the
UYVT treatments had desirable effects along the lines
predicted by prejudice-reduction mechanisms in the
social contact literature.37
With respect to out-group knowledge, we find no ef-

fect of any UYVT treatment on whether subjects feel
they understand out-group customs and behaviors.We
find some evidence that UYVT program assignment
reduced anxiety for Muslims about spending time with
Christians, but the training course had no equivalent
effect for Christians. Similarly, the UYVT intervention
had no positive impact on perceptions of how reward-
ing it might be to get to know people of different faiths.
Finally, we find no evidence across the four empathy
measures listed in Table A.19 to suggest that any of
the UYVT treatments led to increased empathy or
perspective-taking across group lines.38 Prejudiced at-
titudes in our study context appear resistant to change
but, as we demonstrate below, this does not preclude
changes in actual behavior.

Social Contact and Discrimination

Dictator Game. We now turn to our analysis of the
behavioral experiments embedded in the endline sur-
vey. We show dictator game results in Table 5. We
again provide estimates for the sample as a whole and
each religious group separately, and we estimate pro-
gram effects (UYVT assignment), social contact effects
(heterogeneous instead of a homogeneous class as-
signment), and social contact dosage effects (heteroge-
neous instead of homogeneous pair assignment within
a mixed classroom). We now also interact our treat-
ment indicators with a variable identifying rounds of
play in which respondents were randomly assigned a

36 Out-group assessments in our data are not as negative as one
might expect, particularly amongMuslim respondents.However, the
Negative Attributes Index does not suffer from the threat of ceiling
effects, and our null results remain.We present related statistics and
analysis in Online Appendix A.5.1.
37 SeeOnlineAppendix TableA.19 for the full set of prejudicemech-
anism questions, and Tables A.20– A.30 for analyses.
38 Further robustness tests adding controls specified in our pre-
analysis plan lead to the same conclusions, as shown in Online Ap-
pendices A.8 and A.9.
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TABLE 2. Prejudice Index, Negative Attributes (scale ranges from 1 to 5, larger values indicate more positive assessment)

Program effect Contact effect Contact dosage effect

(1) (2) (3) (4) (5) (6) (7) (8) (9)

UYVT 0.07 –0.01 0.21∗

(0.09) (0.14) (0.09)
Heterog. class –0.00 0.05 –0.07

(0.11) (0.18) (0.11)
Heterog. pair –0.13 –0.29 0.03

(0.14) (0.22) (0.15)
Constant 2.73∗∗ 3.11∗∗ 2.32∗∗ 2.81∗∗ 3.08∗∗ 2.58∗∗ 2.87∗∗ 3.30∗∗ 2.46∗∗

(0.07) (0.11) (0.08) (0.09) (0.15) (0.09) (0.09) (0.14) (0.11)

Sample All Muslims Christians All Muslims Christians All in Muslims in Christians in
in UYVT in UYVT in UYVT Heterog. class Heterog. class Heterog. class

Observations 716 343 373 474 221 253 277 135 142
Treatment 480 222 258 322 152 170 122 59 63
Control 236 121 115 152 69 83 155 76 79

All specifications are OLS regressions in which the treatment indicator variables represent assignment to the UYVT course (UYVT) vs. no course assignment, a heterogeneous classroom
(Heterog. class) vs. a homogeneous classroom, or a non-coreligious course partner (Heterog. pair) vs. a coreligious partner within heterogeneous classrooms, respectively. Robust
standard errors in parentheses. ∗∗p < 0.01, ∗p < 0.05, +p < 0.10
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TABLE 3. Prejudice Index, Positive Attributes (scale ranges from 1 to 5, larger values indicate more positive assessment)

Program effect Contact effect Contact dosage effect

(1) (2) (3) (4) (5) (6) (7) (8) (9)

UYVT –0.11+ 0.02 –0.19∗

(0.06) (0.08) (0.09)
Heterog. class 0.03 0.02 0.03

(0.08) (0.10) (0.11)
Heterog. pair –0.05 –0.04 –0.04

(0.10) (0.13) (0.14)
Constant 4.00∗∗ 4.21∗∗ 3.75∗∗ 3.87∗∗ 4.21∗∗ 3.53∗∗ 3.96∗∗ 4.25∗∗ 3.65∗∗

(0.05) (0.06) (0.07) (0.07) (0.09) (0.09) (0.07) (0.08) (0.09)

Sample All Muslims Christians All Muslims Christians All in Muslims in Christians in
in UYVT in UYVT in UYVT Heterog. class Heterog. class Heterog. class

Observations 780 396 384 509 250 259 301 153 148
Treatment 515 251 264 346 170 176 134 67 67
Control 265 145 120 163 80 83 167 86 81

All specifications are OLS regressions in which the treatment indicator variables represent assignment to the UYVT course (UYVT) vs. no course assignment, a heterogeneous classroom
(Heterog. class) vs. a homogeneous classroom, or a non-coreligious course partner (Heterog. pair) vs. a coreligious partner within heterogeneous classrooms, respectively. Robust
standard errors in parentheses. ∗∗p < 0.01, ∗p < 0.05, +p < 0.10
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TABLE 4. Prejudice Index, Out-group Evaluation (scale ranges from 1 to 5, larger values indicate more positive assessment)

Program effect Contact effect Contact dosage effect

(1) (2) (3) (4) (5) (6) (7) (8) (9)

UYVT –0.11+ 0.02 –0.19+
(0.06) (0.06) (0.10)

Heterog. class –0.06 –0.08 –0.06
(0.08) (0.08) (0.13)

Heterog. pair –0.10 0.00 –0.16
(0.10) (0.09) (0.14)

Constant 4.38∗∗ 4.68∗∗ 4.02∗∗ 4.31∗∗ 4.75∗∗ 3.88∗∗ 4.35∗∗ 4.70∗∗ 3.96∗∗

(0.05) (0.05) (0.07) (0.07) (0.06) (0.11) (0.07) (0.06) (0.11)

Sample All Muslims Christians All Muslims Christians All in Muslims in Christians in
in UYVT in UYVT in UYVT Heterog. class Heterog. class Heterog. class

Observations 762 391 371 496 248 248 294 153 141
Treatment 501 249 252 338 170 168 132 67 65
Control 261 142 119 158 78 80 162 86 76

All specifications are OLS regressions in which the treatment indicator variables represent assignment to the UYVT course (UYVT) vs. no course assignment, a heterogeneous classroom
(Heterog. class) vs. a homogeneous classroom, or a non-coreligious course partner (Heterog. pair) vs. a coreligious partner within heterogeneous classrooms, respectively. Robust
standard errors in parentheses. ∗∗p < 0.01, ∗p < 0.05, +p < 0.10
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TABLE 5. Number of Bills Given in Dictator Game

Program effect Contact effect Contact dosage effect

(1) (2) (3) (4) (5) (6) (7) (8) (9)

UYVT 0.47∗∗ 0.48∗∗ 0.46∗

(0.13) (0.18) (0.19)

UYVT × –0.09 –0.07 –0.14
Play out-group (0.07) (0.11) (0.09)

Heterog. class –0.17 –0.11 –0.23
(0.16) (0.23) (0.23)

Heterog. class × 0.39∗∗ 0.25+ 0.52∗∗

Play out-group (0.10) (0.15) (0.12)

Heterog. pair 0.39+ 0.12 0.67∗

(0.22) (0.29) (0.33)

Heterog. pair × –0.01 –0.03 –0.00
Play out-group (0.12) (0.17) (0.16)

Play out-group –0.19∗∗ –0.33∗∗ –0.02 –0.55∗∗ –0.58∗∗ –0.51∗∗ –0.18∗ –0.32∗ –0.01
(0.06) (0.08) (0.07) (0.08) (0.13) (0.09) (0.08) (0.12) (0.11)

Constant 2.57∗∗ 2.59∗∗ 2.55∗∗ 3.16∗∗ 3.15∗∗ 3.17∗∗ 2.90∗∗ 3.04∗∗ 2.74∗∗

(0.10) (0.14) (0.15) (0.13) (0.19) (0.18) (0.14) (0.20) (0.19)

Sample All Muslims Christians All
in UYVT

Muslims
in UYVT

Christians
in UYVT

All in
Heterog. class

Muslims in
Heterog. class

Christians in
Heterog. class

Observations 7920 3980 3940 5150 2520 2630 3040 1540 1500
Treatment 5220 2530 2690 3480 1710 1770 1350 680 670
Control 2700 1450 1250 1670 810 860 1690 860 830

All specifications are OLS regressions in which the treatment indicator variables represent assignment to the UYVT course (UYVT) vs. no course assignment, a heterogeneous classroom
(Heterog. class) vs. a homogeneous classroom, or a non-coreligious course partner (Heterog. pair) vs. a coreligious partner within heterogeneous classrooms, respectively. Round-of-play
fixed effects included in all specifications. Play out-group indicates rounds of play in which the survey respondent was from a different religion than the recipient. Robust standard errors (in
parentheses) clustered by respondent. ∗∗p < 0.01, ∗p < 0.05, +p < 0.10
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Can Social Contact Reduce Prejudice and Discrimination?

member of the religious out-group.This allows us to es-
timate treatment effects on generosity toward in-group
and out-group members as well as discrimination be-
tween members of these groups.
Assignment to the UYVT course had a positive

and highly significant effect on generosity toward both
coreligious and non-coreligious recipients in the dic-
tator game, as shown in columns (1)–(3) of Table 5.
Across the full sample, assignment to the training
course increased the average transfers by Muslim and
Christian respondents to both in-group and out-group
members by approximately ₦4.39 As we would expect,
subjects generally give less to out-group members, and
theUYVT treatment does not significantly change that
fact.40 Thus, assignment to the UYVT program alone
does not reduce discrimination, as is clear in the in-
significant interaction terms in columns (1)–(3).
Independent of UYVT class religious composition,

the vocational training course similarly provided a
sense of good fortune in having been selected, a pos-
itive and personally beneficial experience, close so-
cial contact with others, and perhaps an expectation of
higher income in the future. This wealth and good for-
tune effect manifested in increased generosity to both
in-group and out-group dictator game recipients. But
did this increased generosity increase or decrease dis-
crimination, that is, the difference in generosity towards
members of each group?
Among respondents assigned to the UYVT pro-

gram, assignment to a heterogeneous class does not
lead to an additional significant increase in generos-
ity in the Muslim, Christian, or full samples as shown
in columns (4)–(6). But being assigned to a heteroge-
neous class does have a significant effect on discrimi-
nation against the out-group as shown in the Heterog.
class× Play out-group coefficient estimates. In fact, we
estimate that having been assigned to a heterogeneous
class offsets nearly half of the discriminatory play by
Muslims (roughly ₦2.5 out of ₦5.8) and offsets dis-
criminatory play by Christians entirely (on the order
of about ₦5). This is a striking result: sharing an educa-
tional experience with out-group members drastically
reduces discriminatory behavior toward the out-group
(and eliminates discrimination entirely for a key sub-
group), compared to others who enjoyed the same ed-
ucational experience with members of their own group
only. This is particularly remarkable given that sub-
jects do not appear to have (and apparently do not
need to have) let go of their prejudices toward the out-
group. Subjects’ prejudices towards the out-group may
not have changed, but their treatment of its members
improves as subjects get to know some of them.
The additional dosage of social contact achieved

when in a heterogeneous pair within a heterogeneous

39 This corresponds to an increase from approximately ₦26 to ₦30
for in-group members, and ₦24 to ₦28 for out-group members.
40 Similarly, Whitt and Wilson (2007) observed preferential in-
group treatment in lab experimental work in post-conflict Bosnia-
Herzegovina and Kosovo, with out-group members being given ap-
proximately 23% less money than in-group members in a dictator
game.

class does not reduce discrimination relative to those
in coreligious pairs, as shown in the insignificant inter-
action terms in columns (7)–(9). To some extent, this
is to be expected given that assignment to a heteroge-
neous classroom already substantially reduced discrim-
ination, so much so for Christians that it is not obvi-
ous how an additional dosage of social contact could
reduce discrimination further. Given small class sizes
(sixteen students maximum), the social contact differ-
ence between having an out-group or an in-group part-
ner may have been minimal in practice. Instead, our
analysis shows that such an assignment is associated
with a further increase in generosity of approximately
₦4 (toward both out-group and in-group recipients),41
a finding driven by the Christian subsample, for whom
the increase amounts to about ₦7.42
But our design allows us to delve deeper. First, as

discussed in the section Prejudice and Discrimination
Measures, UYVT-assigned subjects played the behav-
ioral games with both their UYVT classmates and peo-
ple they did not know. This allows us to determine
the extent to which they exhibit greater generosity and
reduced discrimination not only toward their UYVT
classmates, but also toward other out-group members.
We restrict the dictator game analysis to rounds of play
with strangers only in Online Appendix Table A.33
and, as we would expect, we identify smaller effects.
The program effect on generosity remains positive and
significant, but is about 40% smaller. A heterogeneous
class assignment now cuts discrimination in half (com-
pared to a reduction of about 70% in the full sample),
an effect that is no longer statistically significant. These
findings differ across religious groups,however.Among
Christians, assignment to heterogeneous classes still re-
duces discrimination drastically and significantly, even
in play with strangers from the out-group.
Second, our design makes it possible to ask whether

the social contact effect is driven by a reduction in dis-
crimination in participants assigned to heterogeneous
classrooms relative to the control group, a worsening
of discrimination in the homogeneous classrooms or
a combination of both. Table 6 presents group-level
means and differences in generosity toward members
of the in-group and the out-group for those assigned
to the control group, homogeneous classrooms, and
heterogeneous classrooms. Looking at the full sample,
we observe that the difference in the average number
of bills given in column (3) is nearly identical in the
control group (0.19) and those assigned to heteroge-
neous classes (0.17), yet this difference—which is dis-
criminatory behavior—is quite substantially larger for
those assigned to homogeneous classrooms (0.54).This

41 Mironova and Whitt (2014) found that greater daily contact
through residential integration was associated with increased gen-
erosity toward the out-group relative to those living in more residen-
tially segregated areas in the Balkans.
42 In Online Appendix Tables A.38 and A.47, we present models in-
teracting religious affiliation with the treatment. None of the triple
interaction terms are significant. Thus, while our main results differ
across religious groups, this difference is not significant at conven-
tional levels.
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arrenTABLE 6. Mean Number of Bills Given in Dictator Game, by Treatment Assignment

Full Sample Muslims Christians

(1) (2) (3) (4) (5) (6) (7) (8) (9)
In-group Out-group In-group Out-group In-group Out-group

mean mean Diff mean mean Diff mean mean Diff

Control 2.57 2.38 0.19 2.59 2.25 0.33 2.56 2.53 0.02
(0.06) (0.05) (0.08) (0.08) (0.07) (0.11) (0.08) (0.08) (0.11)

Homog. class 3.16 2.62 0.54 3.15 2.57 0.58 3.16 2.66 0.51
(0.07) (0.07) (0.10) (0.10) (0.09) (0.14) (0.09) (0.11) (0.15)

Heterog. class 2.99 2.83 0.17 3.04 2.71 0.34 2.95 2.94 0.00
(0.05) (0.05) (0.07) (0.07) (0.07) (0.10) (0.08) (0.07) (0.11)

(Control) refers to survey-only respondents, (Homog. class) refers to respondents assigned to homogeneous classrooms within the UYVT course, and (Heterog. class) refers to respondents
assigned to heterogeneous classrooms within the UYVT course. Columns (3), (6) and (9) present the difference in mean numbers of bills given to in-group vs. out-group recipients for each
treatment arm. Standard errors in parentheses.
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pattern is replicated within the Muslim and Christian
subsamples.43
How should we interpret this finding? First, we

observe that UYVT assignment to either class type
increased generosity to both in-group and out-group
members, as shown in columns (1) and (2), but that
among those assigned to homogeneous classrooms, this
surplus is given disproportionately to in-group mem-
bers. Second, we observe that homogeneous classroom
treatment was not merely a neutral treatment offering
the UYVT program absent social contact. Instead, ho-
mogeneous classrooms offered social contact with un-
familiar members of the in-group. If intergroup social
contact is challenging for reasons such as communica-
tion difficulties, lack of shared norms, anxiety, and lack
of empathy,within-group social contact should be con-
siderably less challenging and should facilitate within-
group bonding. The result may be greater in-group al-
truism, without any absolute decline in out-group gen-
erosity. Furthermore, homogeneous classrooms may
have increased the salience of group identities, again
increasing in-group altruism andwidening the generos-
ity gap. While we can only speculate, we suggest that
intergroup social contact may reduce discrimination
through a substitution effect. Social contact with mem-
bers of the out-group reduces time spent with one’s in-
group.We explore this result further in the Discussion.

Destruction Game. The results from the destruction
game shown in Table 7 follow a similar pattern. As-
signment to the UYVT course leads to less destructive
behavior toward both coreligious and non-coreligious
recipients, as shown in the first three columns: Across
the entire sample, the program effect corresponds to a
10% reduction in destruction from an average of every
second bill getting destroyed.44 This effect is driven by
the Christian subsample; the estimated effect is small
and not statistically significant forMuslim respondents,
as we can see in column (2). As in the dictator game
above, we also do not see any program effect on dis-
crimination in columns (1)–(3).
Assignment to a heterogeneous class, that is, the so-

cial contact treatment, on the other hand, reduces dis-
criminatory behavior, just as we observed in the dic-
tator game. Again, this treatment offsets discrimina-
tory play almost entirely, an effect driven by the Chris-
tian subsample, as shown in columns (4)–(6) in Table 7.
The coefficients are relatively small in absolute terms
and are therefore only weakly statistically significant
(p< 0.1), but the estimated effects are large relative to
the small estimated effect of being paired to play with
an out-group member. That is, the destruction game
elicited only limited discrimination against out-group
members in the first place, but this discrimination was
then offset by having been assigned to a heterogeneous
class.

43 Online Appendix Table A.31 replicates Table 6 across all possible
treatment groups, and yields the same conclusion.
44 Across the 10 rounds of the destruction game, subjects have the
opportunity to destroy an average of 1.5 bills per play, so an estimated
intercept of about .7 implies that subjects destroy nearly half of the
bills allocated to others.

In this game, assignment to a heterogeneous pair
within a heterogeneous classroom further reduces dis-
crimination against out-group members and even in-
duces discriminatory behavior towards the in-group.
Columns (7)–(9) show this effect is again driven by the
Christian subsample, with subjects assigned to a het-
erogeneous pair acting less destructively toward Mus-
lims than other Christians (in comparison to subjects
assigned to a homogeneous pair).
Finally, we consider game play with strangers only

(excluding play with UYVT classmates), with results
shown in Online Appendix Table A.42. As we would
expect, effects are attenuated in a way similar to what
we observed for the dictator game. The negative pro-
gram effect is of nearly the same size, with an attained
p-value of 0.06 in a substantially smaller sample.We do
not see ameaningful reduction in discrimination across
all play with strangers, but the discrimination effects
among Christians assigned to heterogeneous class and
learning partner treatments are of comparable mag-
nitude to those we saw in Table 7. As in the dictator
game, there is important heterogeneity across groups in
the extent to which behavioral change induced by out-
group contact extends to unknown out-group mem-
bers.

DISCUSSION

A striking finding to emerge from our study con-
cerns the effect of social contact in homogeneous set-
tings. What we term the “in-group bonding” effect
was detected through the inclusion of a pure con-
trol group, that is, survey-only subjects. As shown in
Table 6, heterogeneous UYVT class members discrim-
inate at nearly identical levels to pure control subjects.
In contrast, homogeneous UYVT class members dis-
criminate considerably more due to increased giving
to in-group members, a result consistent with Brewer
(1999)’s widely cited finding that prejudice may be
as much a function of “in-group love” as “out-group
hate.”
Although UYVT participation led to generosity

gains in dictator game play across treatment groups,
contact with previously unfamiliar in-group members
produces stronger positive effects than contact with
strangers from the out-group. In this regard, intergroup
social contact within heterogeneous classes might be
more accurately viewed as a check against the poten-
tially adverse effects of exclusively homogeneous so-
cial contact.
The ease of bonding within socially salient groups,

like religious groups in northern Nigeria, should not
be surprising. According to the contact hypothesis, in-
tergroup contact works by creating friendships that
bond individuals across cleavage lines. Social contact
within groups should work in the same way but should
be even more effective. In homogeneous settings, in-
group members come to the contact intervention
with a host of advantages, including shared norms of
reciprocity, culture, and language—what Habyarimana
et al. (2007) refer to as the beneficial “technology” of
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TABLE 7. Number of Bills Destroyed in Destruction Game

Program effect Contact effect Contact dosage effect

(1) (2) (3) (4) (5) (6) (7) (8) (9)

UYVT –0.07∗ –0.02 –0.12∗

(0.03) (0.04) (0.05)

UYVT × 0.02 –0.00 0.06
Play out-group (0.02) (0.03) (0.03)

Heterog. class 0.04 0.03 0.06
(0.04) (0.05) (0.06)

Heterog. class × –0.05+ –0.02 –0.08+
Play out-group (0.03) (0.04) (0.04)

Heterog. pair 0.01 –0.07 0.08
(0.05) (0.07) (0.08)

Heterog. pair × –0.07+ –0.02 –0.10∗

Play out-group (0.03) (0.05) (0.05)

Play out-group 0.00 0.03 –0.02 0.06∗∗ 0.04 0.08∗ 0.03 0.03 0.04
(0.02) (0.02) (0.03) (0.02) (0.03) (0.04) (0.02) (0.03) (0.03)

Constant 0.70∗∗ 0.65∗∗ 0.75∗∗ 0.61∗∗ 0.62∗∗ 0.59∗∗ 0.64∗∗ 0.68∗∗ 0.61∗∗

(0.02) (0.03) (0.04) (0.03) (0.04) (0.04) (0.03) (0.05) (0.05)

Sample All Muslims Christians All Muslims Christians All in Muslims in Christians in
in UYVT in UYVT in UYVT Heterog. class Heterog. class Heterog. class

Observations 7920 3980 3940 5150 2520 2630 3040 1540 1500
Treatment 5220 2530 2690 3480 1710 1770 1350 680 670
Control 2700 1450 1250 1670 810 860 1690 860 830

All specifications are OLS regressions in which the treatment indicator variables represent assignment to the UYVT course (UYVT) vs. no course assignment, a heterogeneous classroom
(Heterog. class) vs. a homogeneous classroom, or a non-coreligious course partner (Heterog. pair) vs. a coreligious partner within heterogeneous classrooms, respectively. Round-of-play
fixed effects included in all specifications. Play out-group indicates rounds of play in which the survey respondent was from a different religion than the recipient. Robust standard errors (in
parentheses) clustered by respondent. ∗∗p < 0.01, ∗p < 0.05, +p < 0.10
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coethnicity.45 Our results offer new empirical evidence
that this shared background serves as a powerful mul-
tiplier for the effect of social contact.
Our findings resonate with the large body of work on

systematic school desegregation in the United States
in the past 50 years.Decades of work evaluating the ef-
fects of integrated schooling on prejudice and intereth-
nic friendships has produced generally discouraging re-
sults (Brown 2011). Stephan (1978), for example, eval-
uated eighteen studies of the effects of school desegre-
gation on prejudice and found that in half of them de-
segregation increased white students’ prejudice toward
black students.46
The “multiplier effect” of contact we observe within

homogeneous UYVT classes has important implica-
tions for social service provision and development
projects in conflict-prone environments, where pro-
grams are often homogeneous by design (precisely to
avoid conflict) or due to residential segregation. Our
study suggests that such programs may have the un-
intended consequence of reinforcing preferential in-
group treatment. Rather than viewing the inclusion of
a socially heterogeneous treatment arm as a “bonus”
feature of development interventions, we suggest inte-
grated programming is essential to curb the potentially
negative effects of in-group bonding on intergroup re-
lations.
Another striking finding from our study is that inter-

group contact appears to change behavior, but not atti-
tudes toward the out-group.While it is possible that this
discrepancy is due to the difficulty of accurately mea-
suring prejudice,we suggest several reasons whywe be-
lieve our intervention genuinely produced behavioral
changes without changes in attitudes.
First, the disconnect between attitudinal and behav-

ioral findings could reflect the fact that key behav-
iors change primarily among subjects in homogeneous
classes, as discussed above. Stability in attitudes to-
ward the out-group is less puzzling to the extent that
out-group-directed behavior changes due to in-group
bonding.
Second, several foundational studies in social psy-

chology (e.g., Fazio 1987; Bem 1972) suggest attitudes
are slow to change and behavioral changes not only
precede attitudinal changes but help to produce them.
In these accounts, repeated new behaviors can, through
a mechanism of “self-perception,” ultimately lead to
changed attitudes and beliefs. Following this logic, our
findings on attitudes could be intermediate results, that
is, prejudiced attitudes may change in the future, but
it is neither unreasonable nor extraordinary that be-
havior changed first. Particularly for sensitive issues,
changing one’s behavior may be easier and cognitively
less burdensome than articulating a changed belief.

45 Note that language differences did not obstruct heterogeneous
partnerships in our sample. Hausa is the primary lingua franca
in Kaduna, spoken by 89% of Christians and 96% of Muslims.
A multilingual classroom observer reported virtually no communi-
cation problems across nearly 1,000 hours of classroom observation.
46 Schofield and Eurich-Fulcer (2001) reached similar conclusions
several decades later.

Allport (1954, 49) offers another intriguing possibil-
ity. He identifies five levels of “rejective behavior,”
ranging from antilocution (akin to measures of explicit
prejudice) and avoidance to discrimination to forms
of outright physical attack. Social contact may induce
changes “backwards”along this hierarchy, affecting be-
havioral manifestations of hostility more easily than
deeply rooted prejudices.47
Third, behavior is not simply a mapping of attitudes

into actions, but reflects a combination of the effect
of attitudes, strategic considerations, and responses to
perceived norms of appropriate behavior. In this sense,
an intervention can affect behavior via more possi-
ble channels than changes in attitudes. For example,
an integrated education program could alter norms
about appropriate behavior with respect to generos-
ity, fairness, and non-discrimination toward out-group
members,as students observed teachers and classmates
treating out-group members in a fair and respectful
manner. While teachers deliberately avoided antiprej-
udice programming, they ensured fairness and nondis-
crimination in classroom interactions.48
Fourth, there is empirical precedent for the disjunc-

ture between behavioral and attitudinal effects of an
intervention in a conflict-prone African setting. Paluck
(2009) and Paluck and Green (2009a) find that expo-
sure to a radio program aimed at fostering reconcilia-
tion in Rwanda produced positive changes across mul-
tiple measures of behavior toward out-groupmembers,
but no evidence of changes in attitudes toward or be-
liefs about out-group members.49 In light of this evi-
dence, we agree with Greenwald and Pettigrew (2014)
that “the connection of prejudicial attitude to discrim-
inatory behavior is not something to be assumed but,
rather, something that requires empirical demonstra-
tion.”
From a peacebuilding perspective, practitioners care

most about how behaviors can help or hinder post-
conflict peacebuilding, even if attitudes are undoubt-
edly of interest. Allport (1954, 15) himself emphasized
that “as a rule discrimination has more immediate and
serious social consequences than has prejudice.” Simi-
larly, in a review of the literature on stereotyping and
prejudice, Fiske (2000) notes the paucity of studies of
discriminatory behavior in social psychology and urges
more research in this area, since “... thoughts and feel-
ings do not exclude, oppress, and kill people; behavior
does” (312).

CONCLUSION

Does social contact decrease intergroup prejudice and
discrimination in urban conflict zones, such as those
in Nigeria, Iraq, Israel, and other deeply divided so-
cieties? This important question urgently needs a
policy response grounded in well-designed research.
Our study is motivated by a desire to test the core

47 We thank an anonymous reviewer for suggesting this possibility.
48 For a related argument, see Paluck (2009).
49 McConnell and Leibold (2001) also find behavioral and explicit
prejudice measures to be uncorrelated.
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claims of intergroup contact theory—that positive,
egalitarian intergroup contact reduces prejudice and
discrimination—in a challenging context, where dis-
crimination, legacies of violent communal conflict, and
extreme social segregation are routine parts of daily
life.
We find that a grassroots-level intervention which

induces contact between members of religious groups
in conflict has little effect on intergroup prejudice but
leads to increased generosity across treatments and
a reduction in discriminatory behavior in heteroge-
neous classroom settings. These effects are achieved
via two channels: a program effect and an intergroup
social contact effect. Simply being offered a valuable
and appealing program increases generosity to both
out-group and in-group recipients. Among those as-
signed to any UYVT treatment, we observe a statisti-
cally significant increase in generosity to others across
two types of behavioral games—dictator and destruc-
tion games—that subjects played as part of our post-
treatment endline survey.
Conditional on assignment to the program, assign-

ment to a heterogeneous class significantly reduces dis-
crimination, that is, generosity that privileges in-group
over out-groupmembers.Social contact with out-group
members in the context of a positive, future-oriented
education experience helps close the gap in subjects’
treatment of in-group and out-group individuals. Im-
portantly, this behavioral change does not appear to re-
quire a change in attitudes—subjects soften their treat-
ment of the out-group even as they hold on to their
prejudices.
The characteristics of the Kaduna case allow us to

generalize to other conflict and post-conflict environ-
ments, intergroup contexts in which neither group is
clearly socially dominant, settings where residential
segregation curtails intergroup contact opportunities,
and to interventions targeting disadvantaged youth.
Our findings have several key policy implications. First,
program effects are a significant driver of increased
generosity toward the out-group. Policy-makers seek-
ing to improve intergroup relations should prioritize
program content that is valuable and appealing to
draw in participants from disadvantaged backgrounds
who might not self-select into peace education pro-
grams. Combining educational content and economic
development programs with intergroup contact allows
donors and governments to address multiple, inter-
twined challenges at once. Simply offering educational
and economic empowerment opportunities not oth-
erwise available to disadvantaged youth may induce
goodwill toward out-group members and society at
large.
Second, setting goals of behavioral change, rather

than prejudice reduction, may be both more realis-
tic and more useful in the long-term. While attitude
change is most feasible among adolescents and young
adults (Krosnick and Alwin 1989), we should perhaps
not be surprised that prejudice is resistant to change in
an environment that has repeatedly experienced vio-
lent conflict.Prejudices are formed and reinforced over
a lifetime of experience (e.g., Bigler and Liben 2007;

Bar-Tal 1997).When those experiences include a recent
history of violent conflict,prejudicemay be particularly
difficult to dislodge (Paluck 2009). Individuals may in-
terpret new social contact experiences in light of pre-
established views of the out-group rather than using
these new interactions to update their beliefs. In addi-
tion, after intergroup contact experience, participants
often return to highly segregated daily lives, with rou-
tine exposure to norms-sanctioned prejudice toward
the out-group (McCauley 2002). Increasing out-group
generosity and reducing discriminatory behavior in ev-
eryday interactions is crucial in a context of open in-
tergroup hostility and violence, and appears achievable
regardless of internal prejudices.
Finally, policy-makers should be cautious about per-

petuating the cycle of in-group bonding, particularly
in socially segregated contexts. In our experiment,
students assigned to homogeneous computer training
classrooms exhibited higher levels of discriminatory
behavior than members of the control group.Our find-
ings suggest that education and other social services
should be provided in integrated and cooperative set-
tings to facilitate contact across cleavage lines.
To advance research on the role of intergroup social

contact, we look forward to analyses of the links be-
tween prejudice and discriminatory behavior, includ-
ing the role of changing norms of appropriate behavior
in heterogeneous settings. Studies of cooperative inter-
group contact in situations characterized by relations
of dominance and subordination would also enhance
our understanding of the benefits and limits of inter-
group contact interventions in conflict mitigation.

SUPPLEMENTARY MATERIAL

To view supplementary material for this article, please
visit https://doi.org/10.1017/S0003055418000151.
Replication materials can be found on Dataverse at:

https://doi.org/10.7910/DVN/X8ZRVO.
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