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a b s t r a c t

This research investigated whether people are biased against migrants partly because they find migrants
more difficult to cognitively process than nonmigrants. In Study 1, 181 undergraduate students evaluated
migrant and nonmigrant members of two minimal groups and reported the difficulty that they experi-
enced in thinking about each type of target. Participants rated migrants less positively than nonmigrants,
and difficulty ratings partially mediated this effect. Study 2 (N = 191) replicated these findings and dem-
onstrated similar findings for individuals who had been excluded from minimal groups. This evidence
implies that migrant bias can be explained partly in terms of the difficulty that people have in processing
information about migrants, and that it is related to migrants’ exclusion from their original group.

� 2009 Elsevier Inc. All rights reserved.

A processing fluency explanation of migrant bias

People tend to have relatively negative attitudes towards mi-
grants (e.g., Crawley, 2005; Krings & Olivares, 2007; Pettigrew,
1998; Reif & Melich, 1991; Thalhammer, Zucha, Enzenhofer, Salfin-
ger, & Ogris, 2001). For example, a 2003 survey of around 30,000 peo-
ple from across Europe revealed that 38% of respondents were
opposed to normal civil rights for legally established immigrants
(European Monitoring Centre on Racism, 2005, p. 12). In the present
research, we investigated an explanation of migrant bias that is
based on the ease or difficulty with which people cognitively process
migrants. In order to provide a clear test of this processing fluency
explanation, we excluded two other potential causes of migrant bias
from our analyses: out-group bias and minority group bias.

Out-group and minority group explanations of migrant bias

Migrants are usually members of out-groups. For example, mi-
grants tend to belong to national, cultural, and ethnic groups to
which members of their host population do not belong. Further-
more, people tend to be biased against out-group members (for a
review, see Hewstone, Rubin, & Willis, 2002). Hence, bias against
migrants can be explained as a specific form of a more general bias
against out-group members. For example, a bias that is shown by
an American against an Algerian who has moved to the United

States can be explained as a bias shown by a member of an in-
group (Americans) against a member of an out-group (Algerians).

In his review of the migrant bias literature, Pettigrew (2006)
reached a similar conclusion, arguing that social psychologists
have tended to treat migrant bias as specific instances of inter-
group prejudice and discrimination (e.g., Berry, 2001; Esses, Dovid-
io, Jackson, & Armstrong, 2001; Jackson, Brown, Brown, & Marks,
2001; Piontkowski, Rohmann, & Florack, 2002; Pratto & Lemieux,
2001; Stephan, Ybarra, & Bachman, 1999). As Pettigrew noted,
‘‘at this level, anti-immigrant prejudice and discrimination share
many features in common with outgroup prejudice and discrimi-
nation in general” (pp. 96–97).

Migrants also tend to be members of minority groups, because
their national, cultural, and ethnic groups are numerically smaller
than those of the host population. Given that people tend to be
biased against members of minority groups (e.g., Farley, 1982; Gar-
dikiotis, Martin, & Hewstone, 2004; Lorenzi-Cioldi, 1998; Seyra-
nian, Atuel, & Crano, 2008), migrant bias can also be explained as
a specific form of bias against minority group members.

In the present research, we excluded out-group bias and minor-
ity group bias from our analyses in order to investigate whether a
third, more basic, cognitive process might be at least partly respon-
sible for migrant bias. This third explanation is based on the cogni-
tive fluency with which migrants are processed.

A processing fluency explanation of migrant bias

Processing fluency refers to the ease with which a stimulus can be
cognitively processed, and it has been linked to biased evaluations in
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a number of domains (for reviews, see Reber, Schwarz, & Winkiel-
man, 2004; Winkielman, Schwarz, Fazendeiro, & Reber, 2003). For
example, processing fluency has been used to explain people’s pref-
erence for prototypical stimuli (e.g., Reber et al., 2004; Winkielman,
Halberstadt, Fazendeiro, & Catty, 2006). Reber et al. (2004) proposed
that this prototypicality bias occurs because prototypical stimuli are
processed more fluently than less typical stimuli, and the positive af-
fect that is associated with this facilitated processing is attributed to
prototypical stimuli. Consistent with this explanation, differences in
processing fluency have been found to partially mediate the proto-
typicality bias (Winkielman et al., 2006).

Processing fluency has also been used to explain biased evalua-
tions of stimuli that are presented in nonpredictive contexts. For
example, Whittlesea (1993, Experiment 5) found that participants
pronounced words slower and judged them less positively when
the words were embedded in a nonpredictive semantic context
than when they were embedded in a predictive context. To illus-
trate, participants pronounced the word boat slower and rated it
less positively when it was embedded in the nonpredictive sen-
tence ‘‘he saved up his money and bought a boat”, than when it
was embedded in the predictive sentence ‘‘stormy seas tossed
the boat”. Whittlesea concluded that a nonpredictive semantic con-
text reduces the processing fluency of a target stimulus, and that
this reduced processing fluency leads to a less positive evaluation
of that stimulus.

In the present research, we hypothesized that one of the rea-
sons that people may be biased against migrants is because, by def-
inition, migrants are located in a nonpredictive social category, and
this makes them relatively difficult to process cognitively. For
example, an Algerian who has moved to the United States would
be more difficult to process than an Algerian who is living in Alge-
ria, because the category ‘‘United States” is predictive of American
inhabitants, rather than Algerian inhabitants. We predicted that
differences in processing fluency may be at least partly responsible
for differences in evaluation between migrants and nonmigrants.

Overview of the present research

In the present research, we hypothesized that if processing flu-
ency is at least partly responsible for migrant bias, then (a) migrant
bias should occur independent from out-group bias and minority
group bias, and (b) processing fluency should mediate the migrant
bias effect.

In Study 1, we used minimal groups that contained some of our
participants, and we eliminated out-group bias from our analyses
by counterbalancing in-group/out-group membership across mi-
grant and nonmigrant targets. In Study 2, we used minimal groups
that did not contain any of our participants, so that participants
had no basis for categorizing target individuals as either in-group
or out-group members. In both studies, we eliminated minority
group bias from our analyses by creating two artificial populations
of target individuals and arranging for each population to contain
the same number of migrants and nonmigrants.

In order to test the processing fluency explanation, we mea-
sured the ease or difficulty that participants experienced when
they thought about migrant and nonmigrant targets. We predicted
that participants would find it more difficult to think about mi-
grants than nonmigrants, and that this difference in processing flu-
ency would mediate an evaluative bias against migrant targets.

Study 1

In Study 1, we asked participants to evaluate migrant and non-
migrant members of minimal groups using a points distribution
task and a trait ratings measure. We then asked participants to

indicate the ease or difficulty that they had in thinking about the
migrant and nonmigrant targets.

Method

Participants
Participants were 184 undergraduate students who were en-

rolled in nonpsychology courses at an Australian university. Partic-
ipants received 15 Australian dollars as reimbursement for their
time and travel costs. In an examination of their postexperimental
comments, we found that three participants (1.63% of the sample)
referred to an evaluative bias in relation to the minimal groups un-
der investigation. We excluded these participants from our analy-
ses. The final sample consisted of 181 students (90 men and 91
women) who had a mean age of 23.88 years (SD = 7.30).

Procedure
We asked participants to imagine a situation in which 40 people

were assembled together in a room and then randomly divided
into two equal-sized groups called ‘‘Group A” and ‘‘Group B”. Par-
ticipants further imagined that, through a process of random selec-
tion, 20 people stayed in their original group (i.e., nonmigrant
control individuals), and 20 people changed to the other group
(i.e., migrant individuals). We counterbalanced group membership
(‘‘Group A”/‘‘Group B”) across target type (control/migrant) so that
control and migrant individuals were each represented by 10
members of Group A and 10 members of Group B.

We asked some participants to imagine that they were one of
the people in the groups.1 Due to the counterbalancing of group
membership (‘‘Group A”/‘‘Group B”) across target type (control/
migrant), half of the control and migrant individuals were in-group
members and half were out-group members for these participants.
Hence, any potential out-group bias was unconfounded from mi-
grant bias in our analyses.

Participants awarded points to individuals using 12 of Bornstein
et al.’s (1983) Multiple Allocation Matrices (for an illustration, see
also Gaertner & Insko, 2000). Each matrix allowed participants to
simultaneously award points to a control individual and a migrant
individual. Each individual was identified by their current group
membership (Group A and Group B) and an alphanumeric code
that indicated their initial group membership (A1–A30 and B1–
B30). Ten matrices were presented as appears on page 331 of Born-
stein et al.’s (1983) article. The first two matrices were repeated at
positions 11 and 12 in order to complete the set of 12 matrices.

We counterbalanced target type (control vs. migrant) across the
top and bottom rows of the matrices. We counterbalanced both
initial and current group membership (‘‘Group A”/‘‘Group B”)
across control and migrant individuals. We presented pairs of tar-
get individuals in each of the matrices in a single random order.
We counterbalanced the number of matches and mismatches be-
tween (a) each pair’s original group memberships and (b) each
pair’s current group memberships across matrices. No code num-
bers matched in any pair.

1 We asked a third of our participants to imagine that they were one of the people
who had been selected to remain in their original group (either ‘‘A4 of Group A” or
‘‘B4 of Group B”) and a third to imagine that they were one of the people who had
been selected to move to the other group (either ‘‘A4 of Group B” or ‘‘B4 of Group A”).
The remaining third of participants did not imagine that they were any of the people
that they were asked to consider. Hence, a third of participants imagined that they
were nonmigrants, a third imagined that they were migrants, and a third did not
imagine that they were any of the people. One-way ANOVAs revealed that this
experimental manipulation of affiliation did not have any significant effect on either
(a) differential fluency, F(2, 178) = 1.26, p = .29, g2

p ¼ :01, (b) the migrant bias on the
trait-ratings measure, F(2, 178) = .49, p = .61, g2

p ¼ :01, or (c) the migrant bias on the
points distribution measure, F(2, 175) = 2.31, p = .10, g2

p ¼ :03. For the purposes of
brevity and clarity, we do not discuss this manipulation any further.
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We asked participants to pay close attention to the identity
codes and group memberships of the people in the points distribu-
tion task in order to be prepared to recall some of this information
later on. This instruction was intended to increase the salience of
the identity code and group membership information (Abrams,
1985; Oakes, Haslam, & Turner, 1994).

Participants then rated how much they imagined that ‘‘people
who stayed in their group” and ‘‘people who changed to the other
group” possessed five positive traits (honest, attractive, friendly,
kind, helpful) and five negative traits (deceitful, unintelligent,
aggressive, self-centered, rude) using a 7-point Likert-type scale
(1 = not at all, 7 = extremely). Previous research has demonstrated
the validity of these traits as positively and negatively valenced
traits (Bochner & Van Zyl, 1985; Brown & Dutton, 1991; Crocker,
Thompson, McGraw, & Ingerman, 1987). Participants made their
ratings for both categories of people on each trait before moving
on to the next trait.

Following the trait ratings, participants indicated how easy or
difficult they found it to think about each target type (i.e., ‘‘people
who stayed in their group” and ‘‘people who changed to the other
group”) using a 7-point Likert-type scale (1 = extremely easy, 7 = ex-
tremely difficult).

After completing a series of ancillary measures, participants
provided their age and gender. They then completed a series of
items that were intended to investigate the potential influence of
demand characteristics in our research. First, participants wrote
down (a) whether they had heard anything about the research
from previous participants, (b) what they thought the research
was trying to show and how it was trying to show it, and (c) any
suspicions or doubts that they had about the research. Participants
then responded to four statements that measured their perceived
awareness of the research hypothesis (PARH). The PARH state-
ments were (1) ‘‘I knew what the researchers were investigating
in this research”, (2) ‘‘I wasn’t sure what the researchers were try-
ing to demonstrate in this research” (reverse scored), (3) ‘‘I had a
good idea about what the hypotheses were in this research”, and
(4) ‘‘I was unclear about exactly what the researchers were aiming
to prove in this research” (reverse scored). Participants responded
to each of these statements using a 7-point scale (1 = strongly dis-
agree, 7 = strongly agree).

Results and discussion

Testing for a bias against migrants
Points distribution measure. Following previous researchers (e.g.,
Diehl, 1990; Platow, McClintock, & Liebrand, 1990), we computed
the mean difference in point allocations to each target type. Specif-
ically, we subtracted the mean number of points that participants
awarded to migrant individuals from the mean number of points
that they awarded to control individuals. This computation re-
sulted in a single difference score in which positive values repre-
sented a bias in favor of control individuals and against migrant
individuals.2 We performed a one sample t test on this difference
score, using a test value of 0. Consistent with predictions, the differ-
ence score was positive (M = .51), indicating that participants
awarded more points to control individuals than to migrant individ-
uals. However, this trend was nonsignificant, t(177) = 1.61, p = .11.

Trait ratings measure. We subtracted participants’ mean ratings on
negative traits from their mean ratings on positive traits for each

target individual in order to create overall trait ratings in which po-
sitive values represented positive evaluations and negative values
represented negative evaluations. To test for a bias against mi-
grants, we performed a paired samples t test on this trait ratings
data, using target type (control/migrant) as the independent vari-
able. Consistent with predictions, participants rated migrant indi-
viduals (M = .46) significantly less positively than control
individuals (M = 1.38), t(180) = 4.76, p < .01, g2

p ¼ :11.

Testing the processing fluency explanation
We used a four-step sequential approach in order to investigate

whether a significant difference in processing fluency could explain
the significant difference in the evaluation of control and migrant
individuals on the trait ratings measure. In the first step, we exam-
ined whether processing fluency varied significantly as a function
of target type (control/migrant). Null results at this step would
immediately rule out processing fluency as an explanation of the mi-
grant bias, making further tests of this hypothesis unnecessary. In
the second step, we examined whether there was a significant corre-
lation between differences in processing fluency and differences in
the evaluation of control and migrant individuals. Again, a null find-
ing at this stage would contradict the processing fluency explanation
and make further tests unnecessary. In the third step, we conducted
a test of mediation using Judd, Kenny, and McClelland’s (2001) with-
in-subjects mediation technique. This mediation test examined
whether the effect of target type on trait ratings could be explained
by the effect of target type on processing fluency. If we obtained evi-
dence of significant mediation, then we proceeded to a fourth step in
which we conducted a test of reverse mediation. Previous research
has shown that people spend more time processing negative than
positive stimuli (e.g., Otten & Mummendey, 2000, p. 38). Hence, ini-
tially negative evaluations of migrant targets may explain a subse-
quent reduction in the fluency with which migrants are processed.
In order to investigate this possibility, we examined whether trait
ratings mediated the effect of target type on processing fluency. This
test allowed us to establish whether differences in the evaluation of
control and migrant targets explained differences in the fluency with
which they are processed.

Step 1: In this first step, we examined whether processing flu-
ency varied significantly as a function of target type (control/mi-
grant). We performed a paired samples t test on the difficulty
data, using target type as the independent variable. Consistent
with the processing fluency explanation, participants found it sig-
nificantly more difficult to think about migrant individuals
(M = 4.03) than control individuals (M = 3.72), t(180) = 2.70,
p < .01, g2

p ¼ :04.
Step 2: In the second step, we examined whether target type dif-

ferences in processing fluency were correlated with target type dif-
ferences in evaluation. We computed an index of differential
evaluation by subtracting trait ratings of migrant individuals from
trait ratings of control individuals. We also computed an index of
differential fluency by subtracting difficulty ratings of control indi-
viduals from difficulty ratings of migrant individuals. Consistent
with the processing fluency explanation, we found a significant po-
sitive correlation between the evaluation and difficulty difference
scores (r = .15, p = .05, N = 180).3 This correlation indicated that
the more difficult participants found it to think about migrant indi-
viduals relative to control individuals, the less positively they rated
migrant individuals relative to control individuals.

Step 3: In the third step, we carried out a test of mediation using
Judd et al.’s (2001) within-subjects technique in order to investi-
gate whether participants’ difficulty ratings mediated the effect

2 The particular configuration of values in the Multiple Allocation Matrices resulted
in an overall average difference in favor of control individuals (M = .24). In order to
compensate for this artefactual bias, we subtracted .24 from the mean difference
score. The resulting data contained three outliers (± 3.50 SDs from the mean) that we
excluded from our analyses.

3 Based on Mahalanobis Distance, we identified and excluded one multivariate
outlier from analyses involving the fluency and trait rating measures (v2 = 14.33,
p < .001).
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of target type on their trait ratings. In the first test, we regressed
the control–migrant trait ratings difference onto the migrant–con-
trol difficulty difference and z scores of the sum of the control and
migrant difficulty ratings. The difficulty difference significantly
predicted the trait ratings difference (b = .15, p = .05), indicating a
significant mediation effect. The intercept in this regression analy-
sis represents the effect of target type on trait ratings after taking
into account the effect of difficulty ratings. The intercept was sig-
nificant (B = .85, p < .01), indicating that processing fluency only
partially mediated the bias against migrant individuals.

Step 4: In the fourth step, we conducted a test of reverse medi-
ation in order to investigate whether participants’ trait ratings
mediated the effect of target type on their difficulty ratings. In this
reverse mediation test, we regressed the migrant–control difficulty
difference onto the control–migrant trait ratings difference and z
scores of the sum of the control and migrant trait ratings. The trait
ratings difference significantly predicted the difficulty difference
(b = .16, p = .04), and the intercept was nonsignificant (B = .20,
p = .10). Hence, differences in evaluation fully mediated differences
in processing fluency.

In summary, we found that processing fluency partially medi-
ated the bias against migrant individuals. In other words, partici-
pants were biased against migrants partly because they found it
more difficult to think about them.

Interestingly, the migrant bias also mediated differences in pro-
cessing fluency. This evidence of reverse mediation suggests a bidi-
rectional relationship between processing fluency and evaluation
that has not been reported previously (Halberstadt, 2006; Winkiel-
man et al., 2006). We discuss this bidirectional relationship further
in the General Discussion.

Testing the demand characteristics explanation
The participants in our research may have believed that they

were expected to exhibit a bias against migrants, and they may
have conformed to this expectation in order to be ‘‘good” partici-
pants and not ‘‘ruin” the research (Orne, 1962). We analyzed the
data from the Perceived Awareness of the Research Hypothesis
(PARH) scale in order to investigate this demand characteristics
explanation.

After reverse scoring the two negatively worded items, we found
that the PARH items had good internal consistency (a = .77). We
averaged item scores to produce an index in which the higher the
score, the more participants believed that they were aware of the re-
search hypothesis during the research. A one sample t test showed
that participants’ mean PARH score was significantly lower than
the scale’s midpoint of 4.00 (M = 3.66, SD = 1.22), t(180) = 40.23,
p < .01. This result indicates that participants significantly disagreed
that they were aware of the research hypothesis.

Contrary to the demand characteristics explanation, the PARH
index did not correlate significantly with the control–migrant dif-
ference scores for either the trait ratings or the difficulty ratings
(ps P .22). Hence, we did not find any evidence that our results
could be explained as an artefact of our participants’ expectations.

Study 2

Study 2 was designed to undertake a more advanced analysis of
the minimal group migrant bias that we had observed in Study 1.
In addition, Study 2 used a different approach to exclude out-group
bias from our analysis of migrant bias. We elaborate on each of
these issues below.

Participants in Study 1 may have found it relatively difficult to
process migrant individuals either because migrants were (a) ex-
cluded from a predictive category that would have facilitated their
processing, (b) included in a nonpredictive category that inhibited

their processing, or both (a) and (b). This issue is important in the
processing fluency literature, because it concerns whether changes
in fluency occur as the result of facilitation, inhibition, or both (e.g.,
see Winkielman et al.’s, 2003, p. 205, discussion of Whittlesea’s,
1993, research). There is some evidence that the effects of process-
ing fluency can operate via both facilitation and inhibition (Faz-
endeiro & Winkielman, 2000, as cited in Winkielman et al., 2003;
Winkielman & Fazendeiro, 2000, as cited in Winkielman et al.,
2003). This issue is also important from the perspective of the
migration literature, because it concerns whether people are
biased against migrants because migrants have left their own
group, joined a new group, or both. To our knowledge, no previous
research on migration has addressed this issue.

In Study 2, we investigated the source of migrant–nonmigrant
differences in processing fluency and evaluation by asking partici-
pants to make judgments about excluded individuals as well as mi-
grants. Like migrants, excluded individuals have left their original,
predictive social category. However, unlike migrants, excluded
individuals have not proceeded to join a new, nonpredictive cate-
gory. Instead, they remain excluded from the predefined categories
within the category system. A comparison between responses to
migrant and excluded individuals allowed us to establish whether
differences in processing fluency and evaluation are related to mi-
grants’ inclusion in a nonpredictive group, exclusion from a predic-
tive group, or both. If inclusion in a nonpredictive group is solely
responsible, then participants should rate migrants as significantly
less fluent and positive than either excluded or control individuals
(i.e., migrant < [excluded = control]), because only migrants are in-
cluded in a nonpredictive group. In contrast, if exclusion from a
predictive group is solely responsible, then participants should rate
both migrant and excluded individuals as significantly and equally
less fluent and positive than control individuals (i.e.,
[migrant = excluded] < control), because both migrants and ex-
cluded individuals are excluded from a predictive group. Finally,
if both inclusion and exclusion are responsible, then participants
should rate migrant individuals as significantly less fluent and po-
sitive than excluded individuals, due to the combined effects of
inclusion and exclusion, and excluded individuals as significantly
less fluent and positive than control individuals, due to the sole ef-
fect of exclusion (i.e., migrant < excluded < control).

A further method of distinguishing these inclusion and exclu-
sion models is to examine the correlations between ratings of mi-
grant and excluded individuals: There should only be significant
correlations between ratings of migrant and excluded individuals
when migrant–nonmigrant differences in fluency and evaluation
are based either solely or partly on migrants’ exclusion from their
original group. No significant correlation should occur if migrant-
nonmigrant differences are based solely on migrants’ inclusion in
a nonpredictive group.

In Study 1, some of the participants were members of the minimal
groups that formed the basis for establishing migrant status, and we
unconfounded out-group bias from our analysis of migrant bias by
counterbalancing in-group/out-group membership across control
and migrant target individuals. In Study 2, we used a different ap-
proach. We ensured that none of the participants were members of
the minimal groups to which they were responding. Hence, partici-
pants did not have any basis for categorizing migrant or nonmigrant
targets as either in-group members or out-group members.

Method

Participants
Participants were 196 undergraduate students who were en-

rolled in first-year psychology courses at an Australian university.
Participants received course credit in exchange for their
participation.

24 M. Rubin et al. / Journal of Experimental Social Psychology 46 (2010) 21–28
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Two participants’ research sessions were interrupted by fire
alarms and evacuations. Furthermore, in their postexperimental
comments, three participants (1.53% of the sample) referred to
an evaluative bias in relation to the target groups under investiga-
tion. We excluded these five participants from the analyses. The fi-
nal sample consisted of 191 students (41 men and 150 women)
who had a mean age of 22.94 years (SD = 7.34).

Procedure
The procedure was similar to that for Study 1. The following key

changes were made:

1. No participants were given identity codes or group member-
ships. Hence, all participants made judgements about the mem-
bers of two groups to which they did not belong.

2. Participants imagined a situation in which 60, rather than 40,
people were assembled together in a room, with 30 people in
Group A and 30 people in Group B. Participants imagined that
20 of these 60 people stayed in their original group (control
individuals), 20 changed to the other group (migrant individu-
als), and 20 left their group and did not belong to either group
(excluded individuals). We counterbalanced group membership
(Group A/Group B) across target type (control/migrant/
excluded) so that 10 members of Group A and 10 members of
Group B represented each of the three target types.

3. Six of the Bornstein et al. (1983) Multiple Allocation Matrices
paired control individuals (e.g., ‘‘Person B11 of Group B”) with
migrant individuals (e.g., ‘‘Person B7 of Group A”). The other
six matrices paired control individuals with excluded individu-
als (e.g., ‘‘Person A2 of Neither Group”).

4. We obtained trait ratings and easy-difficult ratings for ‘‘people who
left both groups” (i.e., excluded individuals) as well as for ‘‘people
who stayed in their group” (i.e., control individuals) and ‘‘people
who changed to the other group” (i.e., migrant individuals).4

Results and discussion

Testing for a bias against migrant and excluded individuals
Points distribution measure. We subtracted the mean number of
points that participants awarded to migrant individuals from the
mean number of points that they awarded to control individuals
in the six control–migrant matrices. We also subtracted the mean
number of points that participants awarded to excluded individu-
als from the mean number of points that they awarded to control
individuals in the six control–excluded matrices.5 We performed

one sample t tests on these control–migrant and control–excluded
difference scores, using a test value of 0.

Consistent with predictions, the control–migrant difference
score was significantly greater than zero (M = 1.98), t(190) = 3.43,
p < .01, indicating that participants awarded significantly more
points to control individuals than to migrant individuals. In addi-
tion, the control–excluded difference score was significantly great-
er than zero (M = 1.87), t(190) = 2.43, p = .02, indicating that
participants awarded significantly more points to control individu-
als than to excluded individuals.

Trait ratings measure. As in Study 1, we subtracted mean ratings on
negative traits from mean ratings on positive traits for each target
individual in order to create overall trait ratings. We performed a
repeated measures ANOVA on these overall trait ratings, with tar-
get type (control/migrant/excluded) as the independent variable.
The assumption of sphericity was violated (Mauchly’s W = .81,
p < .01). Using the Hyun-Feldt correction, we found a significant
main effect of target type, F(1.69, 66.43) = 16.68, p < .01, g2

p ¼ :08.
Consistent with Study 1, participants rated migrant individuals
(M = .72) significantly less positively than control individuals
(M = 1.29), t(190) = 3.09, p < .01, g2

p ¼ :05. In addition, participants
rated excluded individuals (M = .21) significantly less positively
than control individuals (M = 1.29), t(190) = 4.90, p < .01, g2

p ¼ :11.
Finally, participants rated excluded individuals (M = .21) signifi-
cantly less positively than migrant individuals (M = .72),
t(190) = 3.42, p < .01, g2

p ¼ :06. This pattern of evidence (i.e.,
excluded < migrant < control) suggests that people are biased
against migrants because of their exclusion from their original
group.

Examining the relationship between evaluations of migrant and
excluded individuals

We computed correlations between control–migrant differ-
ences and control–excluded differences on the points distribution
measure. We found a significant large positive correlation
(r = .51, p < .01, N = 191).

We also computed correlations between evaluations of mi-
grant and excluded individuals on the trait ratings measure. There
was a significant medium-sized positive correlation between
evaluations of migrant and excluded individuals (r = .39, p < .01,
N = 191). Again, these medium to large sized correlations suggest
that people are biased against migrants because of their excluded
status.

Testing the processing fluency explanation
We used the same four-step approach that we used in Study 1

to investigate whether significant differences in processing fluency
could explain significant differences in the evaluation of control,
migrant, and excluded individuals.

Step 1: We performed a repeated measures ANOVA with target
type (control/migrant/excluded) as the independent variable and
difficulty ratings as the dependent variable. There was a significant
violation of the assumption of sphericity (Mauchly’s W = .89,
p < .01). Using the Hyun-Feldt correction, we found a significant ef-
fect of target type, F(1.81, 343.78) = 10.71, p < .01, g2

p ¼ :05. Consis-
tent with the processing fluency explanation, participants found it
significantly more difficult to think about migrant individuals
(M = 4.05) than control individuals (M = 3.61), t(190) = �4.36,
p < .01, g2

p ¼ :09. In addition, participants found it significantly
more difficult to think about excluded individuals (M = 4.06) than
control individuals (M = 3.61), t(190) = �3.50, p < .01, g2

p ¼ :06.
There was no significant difference in participants’ difficulty rat-
ings for migrant individuals (M = 4.05) and excluded individuals
(M = 4.06), t(190) = �.10, p = .92, g2

p < :01. Hence, participants’ dif-
ficulty ratings followed the same pattern as their trait ratings for

4 We included an experimental manipulation of participants’ mood in Study 2 via a
video that participants watched at the beginning of the research. A one-way ANOVA
on a mood manipulation check based on Tamir and Robinson (2004) showed a
significant effect of condition (p < .01), and least significant difference post hoc tests
showed that participants in the positive mood condition had a significantly more
positive mood than participants in either the neutral or negative mood conditions
(ps < .01). We performed a one-way ANOVA on the migrant and excluded biases from
the points distribution measure and found no significant effects of mood (ps P .08).
We also performed a 3 (mood: positive/neutral/negative) � 3 (target type: control/
migrant/excluded) � 2 (trait valence: positive/negative) mixed-model ANOVA on the
trait ratings data with repeated measures of the last factor. There were no significant
effects of mood (ps P .29). However, the main effect of target type that is reported in
the main text was qualified by a two-way interaction between target type and trait
valence, F(2, 187) = 12.17, p < .01, g2

p ¼ :08. Follow-up analyses revealed that migrant
and excluded biases were significant on positive and negative traits (ps < .01) apart
from in the case of the migrant bias on positive traits, which was only marginally
significant (p = .07). For the purposes of brevity and clarity, we do not discuss these
aspects of the research any further.

5 In Study 2, the particular configuration of values in the Multiple Allocation
Matrices resulted in an overall average difference in favor of control individuals in the
six control-migrant matrices (M = .05) and against control individuals in the six
control-excluded matrices (M = �.81). In order to compensate for this artefactual bias,
we subtracted .05 from the mean difference score for the control-migrant matrices
and added .81 to the mean difference score for the control-excluded matrices.
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migrant–control and excluded–control comparisons, but not for
the migrant–excluded comparison. Consequently, we stopped our
investigation of the migrant–excluded comparison at this point.

Step 2: We computed correlations between control–migrant
and control–excluded evaluation and difficulty differences on
the points distribution and trait ratings measures. On the points
distribution measure, there were no significant correlations be-
tween evaluation and difficulty differences (ps P .23). However,
on the trait ratings measure, there were significant positive corre-
lations for both the control–migrant comparison (r = .18, p = .01,
N = 190) and the control–excluded comparison (r = .14, p = .05,
N = 191).6 Hence, processing fluency represented a potential medi-
ator of the bias against migrant and excluded individuals on the
trait ratings measure, but not on the points distribution measure.

Step 3: Using the same procedure as in Study 1, we carried out
two tests of within-subjects mediation in order to establish
whether processing fluency mediated the effects of target type
on the trait ratings measure. In the control–migrant test, the diffi-
culty difference significantly predicted the trait ratings difference
(b = .17, p = .02), and the intercept was significant (B = .42,
p = .03), indicating that processing fluency partially mediated the
bias against migrants. Likewise, in the control–excluded test, the
difficulty difference significantly predicted the trait ratings differ-
ence (b = .15, p = .04), and the intercept was significant (B = .97,
p < .01), indicating that processing fluency partially mediated the
bias against excluded individuals.

Step 4: As in Study 1, we conducted two reverse mediation tests.
The trait ratings difference significantly predicted the difficulty dif-
ference in both regression analyses (control–migrant: b = .18,
p = .01; control–excluded: b = .18, p = .01), and the intercept was
significant in both analyses (control–migrant: B = .36, p < .01; con-
trol–excluded: B = .34, p = .01). These results indicated that differ-
ences in trait ratings partially mediated differences in processing
fluency.

In summary, we found that processing fluency partially medi-
ated the bias against migrant and excluded individuals on the trait
ratings measure, and that this migrant bias partially mediated tar-
get type differences in processing fluency.

Testing the demand characteristics explanation
After reverse scoring negatively worded items, we found that

the PARH items had acceptable internal consistency (a = .81). As
in Study 1, a one sample t test showed that participants’ mean
PARH score was significantly lower than the scale’s midpoint of
4.00 (M = 2.91, SD = 1.27), t(190) = 31.73, p < .01. Again, this result
indicates that participants significantly disagreed that they were
aware of the research hypotheses. Contrary to the demand charac-
teristics explanation, the PARH index did not correlate significantly
with either the control–migrant or control–excluded evaluative
differences (points distribution or trait ratings) or the difficulty dif-
ferences (ps P .16).

General discussion

Migrant bias can occur independent from out-group bias and minority
group bias

In the present research, we analyzed migrant bias separately
from out-group bias. In addition, we precluded the influence of
minority group bias by using artificial populations of individuals
(‘‘Group A” and ‘‘Group B”) that contained the same number of

individuals from each target type (control/migrant). We found that
participants exhibited a significant evaluative bias against migrant
individuals in both studies. This evidence suggests that migrant
bias can occur independent from both out-group bias and minority
group bias. In other words, although people may dislike migrants
because they are ‘‘not one of us” (out-group bias) and because they
are ‘‘different from most other people” (minority group bias), there
appears to be an additional cause for migrant bias that can operate
in the absence of either of these other two causes.

Processing fluency can partially explain migrant bias

Cognitive processing fluency partially mediated the migrant
bias in both studies. In other words, participants were biased
against migrant individuals partly because they found it more dif-
ficult to think about them.

We also found evidence of reverse mediation in both studies.
Hence, although people may dislike migrants because they are
more difficult to process, they may also take longer to process mi-
grants, because migrants are initially regarded in a relatively neg-
ative light (e.g., Otten & Mummendey, 2000, p. 38). Future research
should investigate the causes of this potential initial bias against
minimal group migrants.

Migrant bias is related to migrants’ exclusion from their original group

In Study 2, participants rated excluded individuals as signifi-
cantly less positive than migrants and migrants as significantly less
positive than control individuals (i.e., excluded < migrant < con-
trol). In addition, participants rated migrant and excluded individ-
uals as significantly and equally less fluent than control individuals
(i.e., [migrant = excluded] < control). These patterns of results sug-
gest that the migrant bias that we observed was mainly due to a
reduction in the facilitatory processing effect that was provided
by migrants’ original, predictive social category. There was no evi-
dence of an additional inhibition of processing due to migrants’
inclusion in a nonpredictive group. Consistent with this exclusion
per se interpretation, there were medium to large positive correla-
tions between evaluations of migrant and excluded individuals on
the points distribution and trait rating measures (rs = .51 & .39
respectively).

Altogether, this evidence suggests a close empirical correspon-
dence between bias against migrants and bias against excluded
individuals, and it implies that people may dislike migrants partly
because, like excluded individuals, they are excluded from a salient
predictive category. This finding implies that strategies that are in-
tended to reduce the processing fluency component of migrant
bias should address migrants’ exclusion from their original groups
more than their inclusion in new groups.

Ruling out demand characteristics

It is possible that our research methodology cued participants
to our hypothesis of a bias against migrant individuals, and that
participants strategically manipulated their responses in order to
validate this hypothesis. However, a number of points mitigate
against this demand characteristics explanation.

First, we excluded any participants from our analyses whose
postexperimental comments indicated an awareness of the re-
search hypothesis. Second, the fact that only a small percentage
of our participants were aware of the hypothesis (1.63% in Study
1, 1.53% in Study 2) suggests that the hypothesis was neither obvi-
ous nor widely accessible. Third, data from the Perceived Aware-
ness of the Research Hypothesis (PARH) scale showed that, in
both studies, participants significantly disagreed that they were
aware of the research hypothesis. Fourth, there were no significant

6 Based on Mahalanobis Distance, we identified and excluded one multivariate
outlier from analyses involving the fluency and trait rating measures (v2 = 16.74,
p < .001).
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correlations between participants’ perceived awareness of the re-
search hypotheses and differential evaluation or fluency in either
study. Taken together, this evidence suggests that the biases that
we identified represent genuine psychological phenomenon rather
than artefacts caused by our participants’ expectations.

Measurement issues

In Study 1, we obtained a significant migrant bias on the trait
ratings measure but only a nonsignificant trend on the points dis-
tribution measure. In Study 2, we obtained significant biases
against migrant and excluded individuals on both measures, but
processing fluency only mediated the effects on the trait ratings
measure. It is possible that the points distribution task provided
a less sensitive and reliable measure of minimal migrant bias than
the trait ratings measure. It is also possible that participants per-
ceived the points distribution measure to be less relevant than
the trait ratings measure to the measure of processing fluency. This
second possibility may have occurred because (a) the measure of
processing fluency always followed the trait ratings measure in
our research survey, and/or (b) the measures of processing fluency
and trait ratings both referred to general targets (i.e., ‘‘people who
stayed in their group”), whereas the points distribution measure
referred to individual targets (i.e., ‘‘Person B11 of Group B”). Future
research should use alternative measures of migrant evaluation
and counterbalance their order of presentation in order to confirm
the generalizability of the effects that we have reported.

Processing fluency did not fully account for the migrant bias
that we observed. In particular, processing fluency did not mediate
the migrant bias that was shown on the points distribution mea-
sure in Study 2, and it only partially mediated the migrant bias that
was shown on the trait ratings measures in Studies 1 and 2. This
pattern of results may be due to the particular measure of fluency
that we used. We used a two-item measure of processing fluency,
and this relatively small number of items may have limited the
reliability and sensitivity of our measure. In addition, we used a
relatively general measure of processing fluency that asked partic-
ipants to indicate how easy or difficult they found it to think about
the migrant and nonmigrant targets in the research. A more spe-
cific measure of processing fluency that directs participants to con-
sider particular aspects of the targets and/or particular steps in the
judgment process might produce more reliable and complete
mediation effects. Finally, we used a subjective, self-report mea-
sure of processing fluency. Future research might complement this
measure with a more objective, behavioral measure of processing
fluency, such as measures based on participants’ reaction time to-
wards migrant and nonmigrant individuals (e.g., Whittlesea, 1993;
Winkielman et al., 2006).

The advantages and disadvantages of using minimal group migrants

Our use of relatively abstract and artificial minimal group mi-
grants allowed us to eliminate out-group bias and minority group
bias as potential explanations of migrant bias. This elimination
would have been difficult to achieve using real world migrants, be-
cause real world migrants are usually members of minority out-
groups.

One potential disadvantage with using minimal group migrant
targets is that they lack ecological validity. However, as Brewer
(2000, pp. 12–13) and Mook (1983) explained, low ecological
validity does not necessarily threaten the overall validity or useful-
ness of social psychological research. A high degree of ecological
validity would be crucial for research that intended to explain a
particular instance of migrant bias as it occurred in the real world.
However, the present research studies were not intended to pro-
vide this type of explanation. Instead, they were designed to test

a set of predictions that were drawn from a particular theoretical
explanation of migrant bias. Consequently, the usefulness of the
present research does not depend on the mundane realism (Aron-
son, Wilson, & Brewer, 1998) of our migrant targets but rather
on the clarity of the conclusions that it provides about the the-
ory-based predictions in question. In this respect, the present ap-
proach is similar to that of Asch (1956), Milgram (1963), Tajfel,
Billig, Bundy, and Flament (1971) and others (for a review, see
Mook, 1983), in that it represents an artificial laboratory-based
demonstration that is designed to advance our theoretical under-
standing of a phenomenon rather than to accurately represent that
phenomenon as it occurs in the real world.

Minimal groups have proven to be an invaluable tool in the
analysis of in-group bias (Hornsey, 2008), and we believe that they
have a further role to play in the analysis of migrant bias. Nonethe-
less, an obvious next step in this line of research is to investigate
the influence of processing fluency on evaluations of migrants in
the real world. In the following section, we consider potential mod-
erators of processing fluency in real world cases of migrant bias.

Moderators of processing fluency in real world cases of migrant bias

Winkielman et al. (2003) and Reber et al. (2004) speculated that
processing fluency is likely to be most influential when people do
not have access to other bases for forming evaluations. In the pres-
ent research, we excluded out-group membership and minority
group membership as two alternative bases for forming evalua-
tions about migrants. These exclusive conditions provided an opti-
mal setting for demonstrating the effects of processing fluency in
the laboratory. However, these conditions would be unusual in real
world cases of migrant bias. Consequently, it is possible that our
results are limited to the laboratory, and that processing fluency
becomes redundant when migrants are evaluated under more nat-
ural conditions in which out-group and minority group member-
ship are accessible as alternative bases for forming evaluations.
However, several additional proposed moderators of processing
fluency should be considered before dismissing its potential influ-
ence in real world situations.

Winkielman et al. (2003) and Reber et al. (2004) suggested that
people who are under time pressure, have a limited cognitive
capacity, and/or who lack motivation may not process higher level
semantic aspects of stimuli and instead depend more on ‘‘their ini-
tial fluency-based gut response” (Reber et al., 2004, p. 378). Hence,
we predict that processing fluency will be most likely to make a
significant contribution to migrant bias in the real world when
people respond to migrants in a quick and cursory manner and
without considering their out-group and/or minority group mem-
bership. Again, future researchers may wish to examine this mod-
erator hypothesis using real world migrants.

Implications

To our knowledge, the present research is the first research to
analyse migrant bias independent from out-group and minority
group bias, the first to use minimal groups to investigate migrant
bias, the first to make empirical comparisons between migrant
and excluded individuals, and the first to investigate a processing
fluency explanation of migrant bias. The research findings suggest
that bias against migrants can occur independent from out-group
bias and minority group bias and can be explained partly by the
difficulty that people have in processing individuals who have been
excluded from their original, predictive social groups.

It is important to stress that our conclusions do not diminish
the importance of studying out-group bias and minority group bias
as explanations of migrant bias. However, they do call for future re-
search to consider processing fluency and exclusion from original
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groups as additional and potentially important factors in explana-
tions of migrant bias.
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