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ABSTRACT
Previous studies demonstrated thatwhen individuals inter-
act with outgroup members on social media, in online
games, or through (a)synchronous chats, prejudice is
reduced. Evaluations of real-world interventions, how-
ever, did not consistently confirm the positive impact of
online intergroup contact. We advance the literature and
investigate whether participation in a global online inter-
group contact program predicts lower prejudice as well
as increased outgroup knowledge, confidence, and ten-
dencies to take collective action on behalf of outgroup
members. We also assess if the quantity of online inter-
group contact moderates developments of the outcome
measures over time. Applying a pre-post design, partici-
pants (N = 547) completed surveys before and after the
intervention. One follow-up survey was, depending on
the program cohort, administered with a delay of six,
12, and 18 months. Throughout the intervention, preju-
dice decreased, and collective action tendencies, outgroup
knowledge, as well as confidence in one’s ability to com-
municate in intercultural environments increased. These
trends were maintained for up to 18 months after program
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2 SCHUMANN and MOORE

completion. Changes in attitude, knowledge, confidence,
or collective action tendencies did not differ systematically
between a four-weeks and an eight-weeksmodule.We con-
clude that online intergroup contact is a powerful tool to
promote harmonious intergroup relations at scale.

INTRODUCTION

The contact hypothesis (Allport, 1954) has inspired numerous real-world interventions that aim to
prevent or overcome intergroup conflict (Lemmer &Wagner, 2015). As an alternative to activities
that rely on direct face-to-face encounters, intergroup contact schemes are increasingly delivered
in online settings, using, for instance, synchronous and asynchronous chats or video conferencing,
blogs, andmobile apps (e.g.,Helm&vanderVelden, 2019; Stevens Initiative, 2021). Although stud-
ies that were conducted in controlled research environments endorse the effectiveness of online
intergroup contact (e.g., Abu-Rayya, 2017; Imperato et al., 2021; Walther et al., 2015; White & Abu-
Rayya, 2012), programs that were implemented in the field did not consistently attain promising
effects on outcomes such as outgroup attitudes, perceived outgroup similarity, and willingness
to engage with outgroup members (e.g., Boehm et al., 2010; Cameron et al., 2017; Tavakoli et al.,
2010). Therefore, it is, to date, difficult to accurately determine the impact of online intergroup
contact interventions.
The present study sought to advance the literature in three important ways. We assessed

whether participation in a global online intergroup contact program, led by the non-governmental
organisation Soliya, is associatedwith a decrease in prejudice aswell as an increase in self-reported
knowledge about key aspects of intergroup relations, higher confidence in engaging in inter-
group interactions, and a higher likelihood to take action that advances the position of outgroup
members (i.e., collective action on behalf of an outgroup). Further to investigating the immediate
outcomes of the intervention (pre-post comparison), we tested changes in attitudes, knowledge,
confidence, and collective action tendencies after the program ended (post follow-up compari-
son). Finally, we contrasted outcomes of a four-weeks module against those of an eight-weeks
activity to identify whether contact quantity moderates trends of the outcomemeasures over time
(Imperato et al., 2021).

Online intergroup contact: empirical evidence in research settings

Gordon Allport (1954) stipulated that positive interactions between members of different social,
religious, or ethnic groups improve outgroup attitudes; a substantial body of empirical evidence
corroborates the contact hypothesis (Dovidio et al., 2017; O’Donnell et al., 2021; Pettigrew & Tropp,
2006). The benefits of intergroup encounters are not limited to direct face-to-face contact (Pet-
tigrew & Tropp, 2006). Imagined and extended contact (i.e., indirect contact), that is, observing
ingroupmembers engage with the outgroup, were also shown to reduce prejudice and foster posi-
tive outgroup perceptions (for meta-analyses see Miles & Crisp, 2014; Zhou et al., 2019). Mediated
intergroup contact, during which individuals view a positive depiction of outgroup members or
positive interactions between in- and outgroup members in the media, shapes outgroup attitudes
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What can be achieved with online 3

in a similar manner as direct contact (Kim et al., 2020; Park, 2012; Paluck & Green, 2009). Finally,
intergroup contact that is established through synchronous or asynchronous computer-mediated
communication (CMC) tools has been found to promote harmonious intergroup relations (Imper-
ato et al., 2021; White et al., 2020). The latter, online intergroup contact, is the focus of this
article.
More precisely, previous research highlights that interacting with outgroup members through

CMC, playing online video games together, or viewing outgroupmembers’ social media profiles is
moderately related to enhanced outgroup attitudes (d= .36; Imperato et al., 2021) and lower biases
(e.g., Adachi et al., 2015; Andrews et al., 2018; Stiff & Kedra, 2020; White et al., 2014), including
subtle prejudice (Lissitsa & Kushnirovich, 2019)1. Engaging in direct online intergroup contact
also increases outgroup knowledge (White & Abu-Rayya, 2012), reduces intergroup anxiety (Abu-
Rayya, 2017; White et al., 2019) and dehumanisation (Bruneau et al., 2020), predicts stronger trust
and perceived similarity (Römpke et al., 2019) as well as lower stigmatisation (Boccanfuso et al.,
2021) (seeWhite et al., 2020, for a narrative review). Positive behaviour towards outgroupmembers
(Adachi et al., 2016) and increased/decreased approach/avoidance tendencies, such as contact
intentions, were further related with more frequent online intergroup contact (Bagci et al., 2021;
Benatov et al., 2021; Maunder et al., 2019). In addition, Lissitsa and Kushnirovich (2018) demon-
strated that positive direct online intergroup contact predicts secondary transfer effects such that
attitudes towards outgroups that are not involved in the contact are improved aswell (Lolliot et al.,
2015; Pettigrew, 2009).
Certain conditions strengthen the success of online intergroup contact; other factors appear

to be less relevant. Notably, online encounters that are centred around working towards a com-
mon goal or that have authority support do not result in a stronger reduction of prejudice (i.e.,
as compared to scenarios that fulfilled these criteria; Imperato et al., 2021). Contrary to pre-
vious assumptions (Wilson et al., 2006; Walther & Bunz, 2005; Walther et al., 2015), contact
duration (e.g., the number of contact sessions in an experiment) does not moderate the rela-
tionship between online intergroup interactions and outgroup feelings. If participants cooperate,
prejudice, is, however, attenuated more strongly (Imperato et al., 2021).

Online intergroup contact interventions

Taken together, there is largely unanimous support for the benefits of online intergroup con-
tact. Having said this, the literature discussed thus far relied on the assessment of intergroup
contact experiences that were designed for research purposes, often taking place in laboratories,
and including confederates or simulated outgroup interaction partners (e.g., Alvídrez et al., 2015;
Cao & Lin, 2017; White et al., 2019). Extending the evidence base to evaluations of real-world
interventions, the results are mixed (Lemmer & Wagner, 2015).
Promising findings were reported for initiatives that included direct face-to-face as well as

online contact. For instance, Hoter, Shonfeld, and Ganayim (2009) reported an evaluation of a
program in which Jewish secular, Orthodox Jewish, and Arab-Islamic teachers interacted weekly
via chat rooms, blogs, wikis, or audio tools and, in later stages, video calls to collaborate on projects
and discuss how digital tools can be implemented in their teaching. In-person meetings were
organised after the first semester and at the end of the program. Although strict causal influences

1 However, see, Mustafa & Poh, 2019 and White & Abu-Rayya, 2012, for nil findings.
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4 SCHUMANN and MOORE

cannot be concluded, prejudice towards religious outgroups improved during the year-long inter-
vention (Walther et al., 2015). TheDissolving Boundaries Through Technology in Education project
was initiated to promote contact between students in Northern Ireland and the Republic of Ire-
land. Around 500 schools, 2500 teachers, and 40 000 students—six to 18 years old—participated.
Students worked on a collaborative project using chats, video conferences, or by creating blogs
or websites. The online platform also allowed for off-topic interactions. At any point of the year,
an offlinemeeting could be arranged too. Teachers reported that students’ cultural understanding
improved (Abbott et al., 2004; Austin et al., 2003). Lastly, Yablon andKatz (2001) documented out-
comes of a program that facilitated encounters between Jewish and Bedouin (Arab) high school
students in Israel. Participants met initially in person. Only then did they join internet chat rooms
and exchanged emails on a weekly basis to discuss aspects that both groups have in common. Stu-
dents also attended weekly teacher-led workshops about, for instance, inter-ethnic stereotypes
and inequality. Following 12 months of interactions, the participants met again offline. For the
Bedouin participants, who held rather positive attitudes prior to the intervention, outgroup feel-
ings and outgroup-directed emotions did not change. Jewish participants, however, developed
more positive attitudes towards the Bedouin interaction partner and reported understanding the
Bedouin minority better (Yablon & Katz, 2001).
Considering evaluations of initiatives that relied purely on online interactions reveals less con-

sistent results. An online pen-pal program between Canadian and Iranian students, using only
text-based synchronous and asynchronous communication, showed a significant increase in out-
group knowledge and improved attitudes but no change inwillingness to have a close relationship
with the outgroup and perceived similarity (Tavakoli et al., 2010). Boehm, Kurthen, and Aniola-
Jedrzejek (2010) noted that a six-week online collaborative project between universities in the
United States and Poland did not predict changes in students’ endorsement of ethnocentrisms.
Finally, an evaluation of One Global Kids (Cameron et al., 2017), a program that allowed chil-
dren to read stories about peers in other countries and enabled simulated outgroup interactions
through a mobile app or website, highlighted that self-reported cultural openness and per-
ceived similarity to outgroup children increased but neither contact nor helping intentions were
enhanced.

The present research

The present research aimed to contribute to the limited and heterogenous literature that explores
the outcomes and impact of online intergroup contact interventions. Collaborating with the
non-governmental organisation Soliya, which delivers a large, global, and exclusively online
intergroup contact program (i.e., the Connect Program modules), we, first, sought to repli-
cate previous findings and tested whether participation in the Connect modules predicts more
positive outgroup attitudes and more outgroup knowledge (Imperato et al., 2021; White & Abu-
Rayya, 2012). Additionally, we captured behaviour tendencies as an outcome measure, focusing
on collective action taken to defend the position of outgroup members (Bernardo et al., 2021;
Mallett et al., 2008). Collective action was originally defined as behaviour, performed either
alone or with others, that intends to advance the position of the ingroup (Wright et al., 1990).
However, this conceptualisation has been extended to include activities that reflect solidarity
with outgroups (Mallett et al., 2008; Saab et al., 2015). It has been found that direct inter-
group contact is associated with stronger collective action tendencies (Reimer et al., 2017).
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What can be achieved with online 5

We investigated if the relationship can also be established in the context of online intergroup
contact.
To date, the long-term implications of online intergroup contact have only been demonstrated

in two studies: Abu-Rayya (2017) and White and colleagues (2012; 2014) showed that outgroup
feelings were more positive than before an online encounter for up to 12 months after the con-
tact sessions ended. Neither of the studies examined, however, changes between the post- and
follow-up measures. It is, therefore, difficult to estimate whether outgroup attitudes remained
stable or improved further after the intervention was completed (Abrams et al., 2008; Wölfer
et al., 2016). In addition, both analyses relied on a pre-test that was taken several weeks or months
before the online intergroup contact program started. Consequentially, crucial experiences that
affected outgroup attitudes may not have been taken into account. Responding to these limita-
tions, we collected self-report data immediately before, after, as well as several months after the
Connect Programmodules ended (i.e., pre-post design with one follow-up measure). Specifically,
one follow-up survey was administered to three different cohorts at the same time, which resulted
in follow-up measures being captured for the three sub-samples with a lag of either six, 12, or 18
months.
Finally, we determined how factors pertaining to the program design shape the outcomes

of online intergroup encounters. Longer interventions have been thought to be required for
achieving an improvement of outgroup attitudes (Walther et al., 2015). A recent meta-analysis,
admittedly based on a small number of studies conducted in a research context, challenged this
assumption and did not identify online intergroup contact duration as a significant moderator
(Imperato et al., 2021). Confirming this latter result would provide crucial information for effi-
cient resource allocation; practitioners could run more sessions and widen the scale of online
contact projects.
In summary, we investigated the following hypothesis and research questions:

Hypothesis 1: Participation in the Connect Program modules is associated with reduced
prejudice, increased knowledge about intergroup relations and increased confidence in
intergroup interactions, as well as enhanced collective action tendencies.

Research Question 1: To what extent, and how, do outgroup attitudes, outgroup knowledge,
confidence, and collective action tendencies develop after the Connect Program modules
have ended?

Research Question 2: Does the length of the Connect Program modules moderate changes in
outgroup attitudes, outgroup knowledge, confidence, and collective action tendencies over
time?

Method

The analyses reported belowwere not pre-registered. Studymaterials are reported in the text and,
for questions that were not included in the present study, in the supplementary materials (S2).
Data is available by contacting Soliya2.

2 Data is available by contacting Soliya through their contact form (https://soliya.net/contact-us) or by email:
info@soliya.net. Please indicate ‘Research’ in the subject line.
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6 SCHUMANN and MOORE

The Connect Program

Soliya’s Connect Program is offered in four different modules. The primary module is Connect
Global. Here, eight to ten students from the United States, Europe, the Middle East and North-
ern Africa, and Asia meet weekly for two hours, over the course of eight weeks, to engage in
dialogue. Students explore topics of interest to their group, including pressing global and social
challenges (e.g., the role of religion in students’ lives; gender relations and the role of women
in society; immigration and integration; the global economy and inequality; stereotypes and cul-
tural misunderstanding; global, local, and interpersonal conflict); they also train skills such as
listening, intercultural communication, and critical awareness. The sessions are led by one or two
experienced facilitators based a detailed curriculum. Audio-, video-, and text-based tools are used
to enable synchronous interactions. Between sessions, participants can join asynchronous text-
based interactions with everyone registered with Soliya. Participants’ nationality is made salient
in the first session when students introduce themselves. Specifically, following the mutual inter-
group differentiation model (Hewstone & Brown, 1986), differences in participants’ background
remain evident to reduce distinctiveness threat. Doing so, status differences are not fully erased
but participants’ unique expertise on different dimensions is explicitly valued (Dovidio et al.,
1998). Relatedly, the organisation’s technology supports low-bandwidth connections to afford
equal levels of participation for all students.
The Connect Expressmodule entails a similar core curriculum as Connect Global but lasts only

four weeks. Connect Global Foreign Affairs also follows the principles of Connect Global, focuses,
however, on the relationship between Western and Muslim-majority societies; it tends to attract
students who study relevant courses, e.g., foreign affairs, political science, Middle Eastern Stud-
ies. Finally, Connect Collaborate offers students the opportunity to work for five weeks on a joint
project. After choosing a topic that is relevant to people around the globe (e.g., the environment,
poverty, gender equality), students develop an awareness-raising campaign. The teams compete
over prizes for the best campaign.
All Connect Program modules are typically offered as a marked component of a university

course. Self-selection into the respective courses or classes is likely, although some are core
classes. However, not all students are enrolled in higher education (HE) institutions. Non-HE
students join through partner organisations that select participants based on an application. The
universities or non-HE partners provide clear institutional support for the program.

Design and sample

We applied a pre-post design that included one follow-up measure. The period between the pre-
and post-measure corresponded to eight or four weeks (i.e., for Connect Express). The follow-up
survey was distributed in October 2019 to three program cohorts: the spring 2019, autumn 2018,
and spring 2018 cohort. The lag of the follow-up survey, therefore, corresponded to six, 12, and 18
months respectively for the three sub-samples.
The longitudinal analytical sample was comprised of N = 547 (n = 228 spring 2019; n = 167

autumn2018;n= 152 spring 2018) studentswho all completed the pre-, post-, and follow-up survey.
Participants were on averageMage = 22.65 (SDage = 3.28; range: 17 - 52) years old; 68%werewomen,
32%weremen, two students preferred not to state their gender. Most participants described them-
selves as coming from the Arab region (60%), followed by Europeans (23%), and participants from
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What can be achieved with online 7

the United States (7%). Forty-eight nationalities were represented, with most participants report-
ing Tunisian (25%), Italian (15%), andMoroccan (9.6%) nationality. An overview of all nationalities
is presented in the supplementary material (S1).

Measures

The measures of study had been used by Soliya over several years in their internal monitoring
and evaluation. We had only limited ability to adjust the questions, as consistency had to be
maintained and the overall length of the surveys had to be kept at a minimum.
To assess prejudice, students reported how “cold” or “warm” they felt towards individu-

als belonging to different ethnic groups and individuals with different religious backgrounds
(two items; 1 = Very Cold to 10 = Very Warm; adaption of the feeling thermometer; Con-
verse et al., 1980). To ease the interpretation of the results, we reverse-coded answers such
that higher values indicated higher prejudice; consequently, a decrease of the value of the
responses would be considered as an improvement of prejudice. We then calculated a mean
score across both items (ρ3PRE = .91, ρPOST = .95, ρFOLLOW-UP = .89). It is important to
note that prejudice was recorded in this manner across all three data collection points only
for the spring 2019 cohort. The other two cohorts completed a different prejudice measure in
the pre- and/or post-survey (see supplementary material S3 for a pilot study and clarification).
Therefore, analyses pertaining to ‘prejudice’ only refer to the sub-sample of the spring 2019
cohort.
Collective action taken on behalf of outgroups was captured with two items (‘I have challenged

media misrepresentation of other groups’, ’I have spoken out or acted to promote awareness
about an issue related to the relationship between Western and predominately Muslim soci-
eties’; 1 = Strongly disagree to 5 = Strongly agree). A mean score was created, and higher scores
indicated higher agreement with the fact that those behaviours had been taken (ρPRE = .68,
ρPOST = .65, ρFOLLOW-UP = .68). Finally, we investigated self-reported ‘confidence about com-
municating/working in culturally diverse environments’ and ‘knowledge about Western-Muslim
relationships’ (1 = Very low to 5 = Very high) with one item each. In the follow-up survey,
an attention check was included as well (‘This is an attention check. Please respond with ‘5
= Very high’ to indicate that you are paying attention’); all participants passed the attention
check.

Procedure

The study design and measures were first tested in a pilot study (supplementary material S3) that
yielded promising results but suggested that the original prejudice measures should be adapted.
The new items, used in the present analysis, were implemented in the pre- and post-survey of the
spring 2019 cohort and in the follow-up survey of all cohorts.
In the present research, all students completed the pre-survey as part of their registration for

the Soliya program. At the end of the last module session, facilitators shared the post-survey to
be filled in immediately. Those who missed the last session received the post-survey by email;
reminders were distributed as well. Importantly, only students who had attended at least half of

3 Spearman-Brown coefficients were calculated to indicate reliability for a two-item measure.
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8 SCHUMANN and MOORE

the module sessions were invited to the post-survey. Participants of the four Soliya Connect Pro-
gram modules between spring 2018 and spring 2019 who had completed the pre- and post-survey
(n = 1009 spring 2019; n = 1215 autumn 2018; n = 1087 spring 2018) were invited by email to fill in
a follow-up survey (17% response rate). No incentives were provided for the completion of the pre-
and post-survey. However, students who participated in the follow-up survey were entered in a
raffle.

RESULTS

Drop-out analysis

The drop-out analysis revealed a cohort-difference in response rates of the follow-up survey (χ2(2)
= .38.87, p< .001); 42% of thosewho returned the follow-up survey belonged to the cohort that had
completed the modules only six months earlier. Those who completed the follow-up survey (as
compared to those who did not respond) also reported warmer feelings towards outgroup mem-
bers (F(1, 2211) = 9.24, p = .002, d = .18) and higher confidence in their communication skills
(F(1, 2211) = 5.23, p = .022, d= .20) before the start of the program. No differences were identified
with respect to collective action tendencies (F(1, 2211) = 0.11, p = .736, d = .09) and self-reported
knowledge about intergroup relations (F(1, 2211) = 0.64, p = .423, d = .13).

Descriptive statistics

Mean scores and standard deviations of all analysed variables across all three measuring points
for the longitudinal analytical sample are reported in Table 1; bi-variate correlations are shown in
Table 2.

Changes in prejudice, outgroup knowledge, confidence, and collective
action tendencies over time

To examine Hypothesis 1, that is, whether participation in the Connect Program modules was
associated with reduced prejudice, increased knowledge and confidence, as well as higher collec-
tive action tendencies, we conducted repeated measures analyses of variance (ANOVAs). Sample
sizes for these analyses differed because prejudice was only recorded consistently at all three data
collection points for a sub-sample of N = 228 participants (all other comparisons were based on
the full longitudinal analytical sample,N= 547). Separate analyses were completed for the spring
2018, autumn 2018, and spring 2019 cohorts as the follow-up survey was fielded with a lag of six,
12, and 18 months respectively. To adjust for the multiple comparisons, all p-values reported in
the repeated-measures analyses are corrected using Holm’s procedure. As the follow-up survey
attained only a 17% response rate, we also assessed pre-post comparisons for a sample that was
comprised of participants who had not returned the follow-up survey. Results (see supplemen-
tary material S4) confirm the findings presented below. Lastly, sensitivity analyses highlighted
that, expecting 95% power and α = .05 all ANOVAs were able to detect small to moderate effects
(see supplementary material S5).
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What can be achieved with online 11

Spring 2018 cohort (N = 152)

In line with an overall effect of time (F(2, 280) = 30.08, p < .001, η2G = .082), collective action
tendencies increased between the pre- and post-survey (t = -4.90, p < .001) as well as between
the post and follow-up survey (t = -2.76, p < .001). Confidence in communication in culturally
diverse environments also improved over time (F(2, 280) = 24.02, p < .001, η2G = .066), that is,
during participation in the Connect Program modules (t = -3.88, p < .001) as well as after the
end of the program (t = -3.04, p = .003). For self-reported knowledge about Western-Muslim rela-
tionships (effect of time: F(2, 280) = 63.76, p < .001, η2G = .183), similar trends were reported
during the program (pre-post comparison: t = -11.22, p < .001). However, the follow-up scores
were on average lower than those recorded in the post-survey (t = 4.51, p < .001). Having said
this, even after 18 months, self-reported knowledge was higher than before the module started
(t = -6.72, p < .001).

Autumn 2018 cohort (N = 167)

In this cohort, we also identified a significant effect of time for collective action tendencies (F(2,
308) = 57.48, p < .001, η2G = .137), confirming an increase in collective action during the pro-
gram activities (t = -8.94, p < .001). After the intervention, however, collective action tendencies
did not change (t = -0.649, p = .517). Average follow-up scores were, nevertheless, higher than
those identified in the pre-survey (t = -9.59, p < .001). Confidence in inter-cultural communica-
tion skills increased bothwhile participating in the Connect program (t= -4.48, p< .001) and after
completion (t = -2.10, p < .001; effect of time: F(2, 308) = 22.59, p < .001, η2G = .059). Regarding
knowledge about Western-Muslim relationships, an improvement was documented between the
pre- and post-survey (t= -13.11, p< .001). In the follow-up survey, average self-reported knowledge
was, however, lower than immediately after the program (t = 6.83, p < .001); this score was still
higher than knowledge reported in the pre-survey (t = -6.28, p < .001; effect of time: F(2, 308) =
85.95, p < .001, η2G = .242).

Spring 2019 cohort ( N = 228)

Prejudice was assessed consistently at all three measuring points in this cohort. Prejudice
decreased during the Connect program (t = 4.58, p < .001) but rose again after (t = -2.00, p =
.046). Average follow-up scores remained lower than pre-scores (t = 2.57, p = .021; effect of time:
F(2, 428) = 10.52, p < .001, η2G = .016). Collective action tendencies increased between the pre-
and post-survey (t = -9.52, p < .001) but did not change significantly after the program was com-
pleted (t = 0.89, p = .373). Similar to the trend in the autumn 2018 cohort, follow-up scores of
collective action were higher than the pre-score (t = -8.83, p < .001; effect of time: F(2, 428) =
55.26, p< .001, η2G = .102).Confidence in communicating in intercultural settings increased while
students participated (t = -7.52, p < .001) but did not change further after they had finished the
Connect modules (t = -1.30, p = .195). The average follow-up score was nonetheless higher than
those recorded in the pre-survey (t = -8.82, p < .001; effect of time: F(2, 428) = 45.36, p < .001, η2G
= .076). Lastly, knowledge about Western-Muslim relations increased between the pre- and post-
measure (t = -18.95, p < .001); it decreased, however, after the Connect modules ended (t = 9.47,
p < .001). Average knowledge identified in the follow-up survey was still higher than students’
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12 SCHUMANN and MOORE

self-assessment in the pre-survey (t = -9.47, p < .001; effect of time: F(2, 428) = 179.52, p < .001,
η2G = .290).

Summary

Results showed that participation in the Soliya Connect modules predicts a reduction in preju-
dice, an increase in confidence in communicating in intercultural settings, enhanced self-reported
knowledge about Western-Muslim relationships, and a higher likelihood to take collective action
on behalf of outgroup members. Notably, changes in attitudes, knowledge, confidence, and col-
lective action tendencies persisted also after the program ended. That is, findings were in linewith
Hypothesis 1. Responding to Research Question 1, as the aforementioned trends were replicated in
all three program cohorts, we concluded that the associations between participation in the Con-
nect Program and changes in the outcome measures hold for up to 18 months after students had
completed the intervention.

Comparison of the Connect Global and Connect Express modules

We examined whether the length of the Connect Program modules moderates changes in atti-
tude, knowledge, confidence, and collective action tendencies over time (Research Question 2).
Twomodules—Connect Global (lasting eight weeks) and Connect Express (lasting four weeks)—
that followed the same structure and approach but differed in module duration were compared.
Sample sizes were not equal across the modules. Most students (n = 274) had completed Connect
Global, n = 160 students attended Connect Express. Module type was added as a between-
subject factor in the repeated measures ANOVAs, which were again conducted separately for
each program cohort. As reported in Table 3, no systematic significant differences between the
two programs were identified.

DISCUSSION

Taken together, the present research demonstrated that participating in a global online intergroup
contact interventionwas associatedwith reduced prejudice, increased collective action tendencies
on behalf of outgroups, higher levels of self-reported knowledge about intergroup relations, and
stronger confidence in communicating in intercultural environments. We identified a stronger
effect of prejudice reduction than was proposed by Imperato et al. (2021). Additionally, the find-
ings strengthen evidence from a small number of studies that suggest that intergroup contact
can facilitate, rather than undermine, collective action on behalf of disadvantaged outgroups
(Reimer et al., 2017; Selvanathan et al., 2018). In our analysis, the distinction between advantaged
and disadvantaged groups was admittedly somewhat ambiguous— participants might have been
majority or minority groupmembers in their respective societies but were then in a different posi-
tion while taking part in the program. We can, nevertheless, speculate that by fostering collective
action tendencies, online intergroup contact can elicit ripple effects that extend beyond those who
participated in an intervention (i.e., participants serve as multipliers for social change).
To date, the long-term contributions of online intergroup contact have not been well-

established. In line with two previous studies (Abu-Rayya, 2017; White & Abu-Rayya, 2012; White
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What can be achieved with online 13

TABLE 3 Means and standard deviations of program outcomes for the Connect Global and Connect Express
modules

Variable Connect GlobalM (SD) Connect ExpressM (SD)

Prejudice
Spring 2018
Pre
Post
Follow-up 2.66 (1.64) 2.58 (1.73)
Autumn 2018
Pre
Post
Follow-up 2.97 (1.88) 2.64 (1.77)
Spring 2019
Pre 3.24 (2.06) 3.55 (2.11)
Post 2.59 (1.76) 3.10 (1.86)
Follow-up* 2.89 (1.75) 3.17 (1.84)
Collective Action
Spring 2018
Pre 3.38 (.77) 3.33 (.84)
Post 3.93 (.72) 3.67 (.80)
Follow-up 4.01 (.70) 4.04 (.70)
Autumn 2018
Pre 3.16 (.81) 3.17 (.77)
Post 3.80 (.75) 3.63 (.80)
Follow-up 3.89 (.80) 3.77 (.67)
Spring 2019
Pre 3.30 (.83) 3.18 (.79)
Post 3.87 (.70) 3.63 (.74)
Follow-up 3.92 (.75) 3.53 (.92)
Confidence
Spring 2018
Pre 3.91 (.73) 3.63 (.79)
Post 4.16 (.72) 4.18 (.73)
Follow-up 4.32 (.70) 4.34 (.63)
Autumn 2018
Pre 3.68 (.81) 3.66 (.88)
Post 4.07 (.77) 3.84 (.78)
Follow-up 4.19 (.69) 4.13 (.79)
Spring 2019
Pre 3.68 (.84) 3.63 (.81)
Post 4.19 (.74) 3.92 (.78)
Follow-up 4.27 (.71) 4.14 (.68)

(Continues)
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14 SCHUMANN and MOORE

TABLE 3 (Continued)

Variable Connect GlobalM (SD) Connect ExpressM (SD)

Knowledge
Spring 2018
Pre 3.19 (.68) 3.00 (.72)
Post 4.26 (.83) 3.92 (.75)
Follow-up 3.77 (.84) 3.66 (.84)
Autumn 2018
Pre 2.97 (.82) 2.96 (.84)
Post 4.05 (.85) 3.86 (.94)
Follow-up 3.56 (.74) 3.38 (.78)
Spring 2019
Pre 3.03 (.88) 2.93 (.79)
Post 4.21 (.73) 3.98 (.76)
Follow-up** 3.75 (.81) 3.38 (.76)

Note: * The follow-up score for collective action tendencies was lower for the Connect Global than the Connect Express program
(t= 3.18, p= .011). ** The follow-upmeasure for self-reported knowledge about Western-Muslim relations was higher for Connect
Global (t = 2.84, p = .019).

et al., 2014), we demonstrated that changes in prejudice, knowledge, confidence, and collective
action tendencies that were attained during the Connect Program persisted over a period of up
to 18 months after the modules were completed. Albeit promising for practitioners, this finding
also raises the question of why attitude, knowledge, and behaviour change was maintained over
time. Little is known about the factors that drive lasting intergroup contact effects. It is possible
that contact experiences foster substantial lifestyle changes that mean that individuals continue
to engage with outgroup members, for instance, with those whom they met in an intervention.
Alternatively, after participating in an intergroup encounter, individuals might be less affected
by negative intergroup contact experiences—online intergroup contact serves as an inoculation
(Abrams et al., 2008; Wölfer et al., 2016). The present study does not allow us to explore these
processes. We, therefore, recommend that future research determines when and how effects of
intergroup contact can be sustained effectively over time.
Finally, and in line with a recent meta-analysis (Imperato et al., 2021), we found no system-

atic differences when comparing outcomes of a four-weeks and an eight-weeks Connect Program
module. This result suggests that it is not a disadvantage to run shorter interventions; implying
that the same resources could be used to engage more people in contact initiatives. The finding
also draws attention to the fact that affective processes thatmediate the relationship between inter-
group contact and prejudice—higher empathy and lower anxiety (Pettigrew & Tropp, 2008)—can
possibly be evoked relatively quickly. Further empirical support is needed to ascertain that this
assumption holds.
Those conclusions must be considered in light of a number of limitations, which are to some

extent expected when working with data from a real-world intervention. First, it must be noted
that the modules of Soliya‘s Connect Program combine elements of intergroup contact interven-
tions and diversity training. Notably, in addition to engaging directly with outgroup members,
participants also discuss complex topics such as political events or social conflicts that may high-
light differences in opinions (Paluck & Green, 2009). Previous research indicated that the latter
could have detrimental implications forminority groupmembers who are exposed to the negative
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What can be achieved with online 15

opinions of the majority group (Tropp, 2003). We are unable to distinguish how distinct module
sessions where sensitive topics were raised affected prejudice, knowledge, confidence, and collec-
tive action tendencies. Going forward, it would, therefore, be valuable to compare the outcomes
of activities that focus on controversial topics with those that centre on themes which highlight
shared perspectives.
Moreover, we could only partially influence the choice of measures included in the pre-, post-,

and follow-up survey, as these had to align with Soliya’s existing monitoring and evaluation prac-
tices. To ease the interpretation of the results, we recommend that collective action tendencies are
in the future assessed with response options that capture the frequency of the respective activi-
ties, and not agreement with the statement that certain action was taken. Doing so, an otherwise
dichotomousmeasure (i.e., Yes, I agree I have performed this behaviour vs. No, I do not agree that
I have performed this behaviour) is not forced onto an ordinal/continuous scale. Consequentially,
due to the wording of the answer options, we cannot conclude whether the frequency of collective
action tendencies increased over the course of participation in the Connect programmodules; we
can only speculate that the behaviour was more likely to occur.
Likewise, although it had been applied in similar ways in previous research (Aydogan & Gon-

salkorale, 2015; Rodríguez-Pérez et al., 2011), the self-report measure of ‘perceived knowledge’
about Muslim-Western relations could be improved. In the way that the question was phrased in
the present study, changes in knowledge over time may not reflect ‘learning about the outgroup
and intergroup relation’ but rather participants’ growing confidence in their existing knowl-
edge. That is, being involved in the Connect program modules may lead participants to believe
that they already know everything about Western-Muslim relationships. Others have examined
outgroup knowledge with multiple-choice quizzes (White & Abu-Rayya, 2012). Alternatively,
transcripts of the interactions could be analysed to identify changes in expressed knowledge.
Lastly, it must be taken into account that a need to provide socially desirable answers might
have led to systematically inflated responses and ceiling effects across all measures. This is
especially a concern for the pre- and post-survey that were completed within the program
setting.
One must also be cautious to not conclude causal effects. Applying a pre-post test design

implies several threats to the study’s internal validity. First, as participation in the interven-
tion was not based on principles of random assignment but students’ self-selection, participants
might differ from other students in their college and the general population with respect to their
openness and outgroup attitudes. Students who joined the program were possibly already very
interested in outgroupmembers and held lower prejudice. Drop-out analysis further showed that
the analytical sample scored lower on prejudice and higher on confidence before the intervention
started, compared to other participants who did not complete the follow-up survey. Consequen-
tially, the overall change in prejudice, knowledge, confidence, and collective action tendencies
that could be detected was reduced. In turn, due to self-selection, participants’ contact experi-
ence may have been more positive than had individuals who were not particularly keen to join
intergroup encounters been involved; that is, contact effects could be exaggerated in the present
analysis. Moreover, the lack of a control group impairs our ability to identify possible effects of
maturation or history. To address these concerns, a randomised controlled trial would be ideal.
Alternatively, and followingWalther et al. (2015), if randomassignment of participants to different
conditions is not possible due to practical or ethical reasons, pre- and post-measures from compa-
rable participants (e.g., students at the same college) could be collected to allow for static-group
comparison.
Speaking to the comparison between the eight-weeks and four-weeks program, we also cannot

draw conclusions about ‘short’ interventions in general. The Connect Express program included
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16 SCHUMANN and MOORE

four one-hour sessions, meaning that it is unclear whether, for instance, an intervention with
only one session could attain similar result patterns. Having said this, a large proportion of previ-
ous experimental research on computer-mediated intergroup contact included only one session,
often with a confederate, and attained promising effects (e.g., Alvídrez et al., 2015; Boccanfuso
et al., 2021; Cao & Lin, 2017). Imperato et al.’s (2021) meta-analysis also suggested that the dura-
tion of computer-mediated intergroup contact sessions did not moderate their relationship with
outgroup feelings.
Despite these challenges, we believe that the present study makes an important contribution

to the literature that examines intergroup contact, in general, and online intergroup interactions,
in particular. We found that long-term improvements in prejudice, outgroup knowledge, con-
fidence, and collective action tendencies are attained even with online programs that are less
resource-intensive. This insight can inform the activities of stakeholders that aim to prevent or
counter intergroup conflict at scale. At the same time, the results highlight several open ques-
tions that should be assessed in future research to further strengthen the understanding of optimal
conditions to foster lasting harmonious intergroup relations.
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SUPPORT ING INFORMATION
Additional supporting information can be found online in the Supporting Information section at
the end of this article.
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