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Intergroup contact theory has suggested that interpersonal, and even imagined,
communication between members of different social groups is one of the most effec-
tive ways to promote positive intergroup attitudes. Researchers have examined vari-
ous elements and conditions of the communication that may be related to the impact
of intergroup contact. However, due to methodological limitations, the extent to
which these conditions are necessary or sufficient to produce positive intergroup
outcomes has been unclear. We used fuzzy set qualitative comparative analysis
(fs/QCA) to analyze how several communicative and psychological variables might
be necessary and/or sufficient to produce positive intergroup attitudes toward
“illegal” immigrants within an imagined intergroup contact experience. Findings
suggest that certain combinations of conditions for contact are sufficient for produc-
ing positive attitudes toward social group members but that there are no necessary
causes. The discussion emphasizes the implications for intergroup contact and the
utility of fs/QCA.
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In the struggle against separatism and prejudice, getting people from both sides to
the table to talk is often a good first step. In fact, intergroup contact theory suggests
that the mere act of communicating with another group is often enough to improve
intergroup relations (Allport, 1954). However, contact researchers are still trying to
specify what needs to happen during intergroup communication to make it most
effective. Research on this topic has met with mixed results over the years, and many
conditions once thought necessary to improve intergroup attitudes have now been
shown not to be required (Pettigrew & Tropp, 2006). In this article, we will use
new empirical methods to tackle the issue of what is necessary or sufficient in making
intergroup contact an effective prejudice reduction technique.

To begin, we must first define the terms necessary and sufficient. A cause is
necessary when the causal variable (X) must be present to produce the outcome
(Y), but the cause’s presence does not ensure the outcome’s presence. In other words,
if X is absent, Y is absent. On the other hand, a cause is sufficient when X produces
Y, but Y can also be produced by other causes. These theoretical relations are not
linear, meaning that these causal patterns might not be indicated by an increase in
X being associated with an increase (or decrease) in Y.

To illustrate, imagine an experiment where there is a treatment group (X is
present) and a control group (X is absent). In traditional hypothesis testing, we
assume that the relationship between X and Y is symmetrical, meaning that the pres-
ence or absence of X always predicts the presence or absence of Y (i.e., X and Y are
correlated, see Campbell & Stanley, 1963). However, if X were necessary (but not suf-
ficient) in producing the outcome, there may not be a difference between the treat-
ment and control groups. In a necessary relationship, an absence of X causes an
absence of Y, but the presence of X does not always cause Y to occur. In our experi-
ment, X could be a necessary cause of Y, but in both cells, Y could be absent. The
researcher may dismiss X’s role in producing Y, though X is necessary for Y to occur.

The reverse logic applies to sufficient causes. Again, consider our experiment. If X
is a sufficient cause of Y, there may not be a difference in Y between the two groups
because an absence of X does not ensure an absence of Y. In other words, in this
experiment X could be a sufficient cause of Y, but in both cells, Y could be present
(e.g., because of the presence of another sufficient cause for Y in the experimental
context). Henceforth, we will use the general term “asymmetrical relationships” to
refer to patterns such as these, wherein: (a) presence might trigger presence, but
absence does not preclude presence, or (b) where absence might trigger absence,
but presence does not trigger presence.

Although previous research has attempted to use moderating and mediating
statistical models in an attempt to describe variable relationships in intergroup
contact, we argue that these techniques are not ideal as they fail to adequately
account for the asymmetrical relationships found in communication processes. For
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example, the intergroup contact literature suggests that communication between
members of various social groups improves attitudes through a variety of processes
(e.g., liking, perspective taking, anxiety reduction, etc.). Whereas some researchers
might attempt to test for these relationships through the general linear model, includ-
ing moderator analyses in regression and structural equation models, even the most
advanced techniques would not get at how specific combinations of asymmetrical
relationships together create an outcome. In other words, these traditional statistical
models have a hard time explaining how multiple paths can get us to the same place.
This idea echoes Allport’s (1954) original theorizing, as he suggests that, “[i]n order
to predict the effect of contact upon attitudes we should ideally study the conse-
quences of each of the following variables acting both separately and in combination”
(p. 262). Similarly, Pettigrew and Tropp (2006) note, “Allport advanced his four
conditions as a necessary package for positive contact effects rather than as a listing
of variables that must be considered individually” (p. 757). In short, it is imperative to
consider multiple combinations of multiple variables at the same time in order to
understand their true nature as necessary or sufficient conditions. Without this, we
limit our theoretical understanding as well as our efficacy to apply research findings
to real world situations in which variables are not as easily controlled.

One way to account for the variability of human communication is to add more
variables to a study. Besides the problems already mentioned, as the number of vari-
ables increases, traditional research methods and statistical models run into serious
problems with power and interpretability. To that end, we will use a novel technique,
Fuzzy Set/Qualitative Comparative Analysis (fs/QCA), to examine how communicat-
ive and psychological constructs may be either necessary, sufficient, or INUS (insuf-
ficient, but necessary parts of combinations which are themselves unnecessary but
sufficient) in producing positive intergroup outcomes. Testing for INUS conditions
allows us to test Allport’s idea that the constructs needed for contact’s effects work
together in producing the outcome.

Given our tacit assumption that many possible combinations might lead to
positive intergroup outcomes, we leverage the power and flexibility of imagined
intergroup contact (Crisp & Turner, 2009), which allows participants to describe a
variety of paths to positive interactions and outcomes. In what follows, we briefly
review the intergroup contact literature to highlight variables that may be important
in our combinations and provide a primer on fs/QCA, as it has not seen extensive
usage outside of comparative sociology.

Intergroup Contact Theory

Intergroup contact theory (Allport, 1954) suggests that communication between
social group members can lead to positive intergroup attitudes. Intergroup contact
is effective in a variety of communication contexts including interpersonal, mediated,
and even imagined interactions (Harwood & Joyce, 2012). Given the complexity of
factors within these communicative events, researchers theorize about what variables
might be central to their efficacy (Pettigrew & Tropp, 2006). While Allport (1954)
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argued that individual differences (such as political ideology) would influence the
effects of intergroup contact, he also noted that just having contact with the outgroup
was itself not enough to improve intergroup attitudes. Specifically, he stated that it is
the “forms of resulting communication that matter” in the contact scenario arguing
that that contact between social group members needs equal status among interper-
sonal interactants, cooperation between interactants, common goals between interac-
tants, and institutional support for the interpersonal interaction (p. 272, italics in the
original). Scholars in this area have interpreted this to mean that these variables were
necessary for contact to be effective (Harwood & Joyce, 2012). However, a meta-
analysis of the contact literature found that while these four conditions were facili-
tative in improving intergroup relations, intergroup contact could still be effective
even in their absence (Pettigrew & Tropp, 2006). While Pettigrew and Tropp did
not directly engage with the issue of necessity versus sufficiency in this particular
regard, their findings suggest that these four conditions are probably sufficient. This
is because they produce the outcome, but the outcome can be produced by other
causes. However, as previously mentioned, standard statistical analysis does not
allow for a direct examination of this question. In addition to using fs/QCA to ana-
lyze necessity or sufficiency of intergroup contact theory’s propositions, this study
extends this examination to several other factors important in the intergroup contact
literature.

Allport originally theorized that contact would be effective because it would
increase knowledge about the other groups and dispel negative stereotypes. However,
meta-analytic results show that while contact affects attitudes and emotions toward
other groups it tends not to affect beliefs (Pettigrew & Tropp, 2006). This suggests
that cognitive factors might not be necessary or sufficient but that emotional factors
have the potential to be both. Contact research has found several mediating
emotional factors that lead to improved intergroup attitudes from intergroup con-
tact. Beyond having a positive or negative experience, researchers have found that
feelings of intimacy born from self-disclosure (Harwood, 2010; Soliz, Ribarski,
Harrigan, & Tye-Williams, 2009), as well as increased empathy and reduced anxiety
stemming from intergroup contact (Tam, Hewstone, Harwood, Voci, & Kenworthy,
2006) may all be either necessary or sufficient emotional pre-conditions for the posi-
tive effects of contact. Research has also found effects of complex emotions such as
sympathy and pity on intergroup outcomes (Cuddy, Fiske, & Glick, 2007).

While these emotional variables are intrinsic to the process of intergroup com-
munication, there are also parallel perceptual and cognitive processes that may be
activated by intergroup contact and intertwined with its ability to affect intergroup
attitudes. For example, when an individual comes in contact with a member of
another group, they may consider the potential for friendship and future social inter-
action. As a result, perception of possible friendship can be seen as a predictor, rather
than an outcome, of intergroup attitudes (Pettigrew, 1998). Similarly, intergroup
interactions often activate a cognitive process in which individuals attempt to judge
how typical the outgroup member is of their group (Brown & Hewstone, 2005).
When individuals are judged as more typical of their group, feelings about that group
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member are more likely to generalize into attitudes about that group. However,
outgroup member typicality is complex, with negative contact leading to higher
perceptions of typicality and positive contact leading to perceptions that outgroup
member is the exception rather than the rule (Paolini, Harwood, & Rubin, 2010),
demonstrating just how important it is to study these variables in combination with
others. For example, it may be that an outgroup member needs to be viewed as typical
when we believe we are going to communicate with other outgroup members to reduce
intergroup prejudice; on the other hand, outgroup members may need to be seen as
atypical when we are in the early stages of friendship development (Pettigrew, 1998).

The above research suggests that there are a multitude of factors beyond the posi-
tivity of the communication that can influence whether intergroup interactions will
improve attitudes toward the outgroup. Interestingly, many of these variables seem
to be equally relevant across a wide variety of communication contexts (Harwood
& Joyce, 2012), and understanding the nature of these variables as sufficient or neces-
sary can help increase our theoretical understanding of contact as well as our ability
to apply it to real world scenarios. For example, it might be that while improving
positive emotions experienced during contact is sufficient to improve intergroup atti-
tudes, removing negative emotions is necessary. If this were true then real world
practitioners should focus first on the elimination of negative emotions. Other vari-
ables, like the extent to which individuals perceive the potential for enduring friend-
ships and future relationships, might be sufficient to create short term effects but
necessary to create long term effects.

The above examples do not represent specific hypothesis, but rather illustrations
of how more specific understanding of the variables might inform theory and prac-
tice. Unfortunately, despite occasionally using necessary and sufficient language in its
propositions, contact research has been unable to elaborate on these specific variables
as a result of the limitations of traditional methodologies. In the following, we discuss
how fs/QCA allows us to preserve the complex interplay between multiple factors
while not sacrificing theoretical parsimony.

Fuzzy Set/Qualitative Comparative Analysis (Fs/QCA)

Seeking to bridge the gap between quantitative and qualitative approaches, fs/QCA
is a methodological perspective that draws on and incorporates the strengths from
both perspectives (Ragin, 1987, 2000, 2008). Qualitative (also termed small-N or
case-oriented) research typically focuses on empirical depth, as opposed to quanti-
tative (also termed large-N or variable-oriented) research, which focuses more on
empirical breadth. This methodology uses the researcher’s familiarity with both
the cases and the literature to examine combinations of predictors that produce
the outcome of interest. Examining set-theoretical relationships, fs/QCA incorpo-
rates insights from fuzzy set theory and utilizes Boolean algebra to deduce the
necessary and sufficient causes of an outcome (for a more comprehensive expla-
nation of the underlying logic and mathematical computations of the fs/QCA
approach, see Ragin, 2008).
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Necessity and sufficiency are asymmetrical relationships that can be tested by fs/
QCA. As previously mentioned, necessity is when the cause must be present to pro-
duce the outcome, but the cause’s presence does not always ensure the outcome’s
presence. Ragin (2000, 2008) argued that this type of asymmetrical relationship is
indicated when the outcome is a subset of the cause. For example, episodes of rain
are a subset of episodes of clouds. You can have clouds but no rain, but you cannot
have rain without clouds. In the contact scenario it could be that experiencing self-
disclosure during intergroup contact is a necessary cause for prejudice reduction. In
other words, the set of individuals with positive attitudes from a contact experience
will be a subset of those who experienced self-disclosure. In Figure 1, if you remove
the cause (X) you cannot have the outcome (Y). Sufficiency is when the cause (X) can
produce the outcome (Y), but the outcome can be produced by other causes. Ragin
(2000, 2008) argued that in this type of asymmetrical relationship the cause is a sub-
set of the outcome. If X is present, Y is present. For example, plants outside during
rain are a subset of plants that are watered—plants could have also been watered with
a hose or a watering can. Hence, being outside during rain is sufficient for plants to
be watered. For intergroup contact, it could be that experiencing self-disclosure is a
sufficient cause for prejudice reduction, in which case a set of individuals who
experienced self-disclosure during a contact experience would be a subset of those
who ended up with reduced prejudice. Looking at Figure 1, if you remove the cause
(X), you still can have the outcome (Y) because there are other causes that may pro-
duce the outcome.

Finally, conditions might combine in groups that operate together to influence an
outcome. INUS conditions (insufficient but necessary parts of causal combinations
which are themselves unnecessary but sufficient) are causal combinations (causal
recipes; Ragin, 2008) that produce the outcome. For example, perhaps experiencing
self-disclosure is neither a necessary nor sufficient cause of positive attitudes toward

Figure 1 Venn diagram illustrating the sub-set relationship of necessity and sufficiency.
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the outgroup. Instead, perhaps self-disclosure works together with an absence of
negative communication to (sufficiently) produce positive intergroup attitudes. This
combination of factors being present and absent defines INUS conditions and their
respective roles in the causal recipe.

Truth Table

Researchers understand causal recipes through the use of a “truth table” (Ragin,
2008). The rows of the truth table present all logical combinations of the causal con-
ditions (equal to 2k, where k is equal to the number of causal conditions). The truth
table provides the number of cases that are nested in that particular causal combi-
nation. In other words, “the truth table elaborates and formalizes one of the key ana-
lytic strategies of comparative research—examining cases sharing specific
combinations of causal conditions to see if they share the same outcome” (Ragin,
2008, p. 24). When there is a lack of empirical cases in a causal recipe, this is termed
a logical remainder.

Logical remainders are common in fs/QCA due to the limited diversity that exists
in the social world (Ragin, 2008). Logical remainders provide information to the
researcher and are used for counterfactual analyses. Counterfactual analyses allow
the researcher to pare down causal recipes to more meaningful combinations. For
example, cases that exhibit the outcome might differ from cases that do not by only
one causal condition. This provides the researcher information about the relative
importance of that construct. The truth table is the primary tool for uncovering
the set relations in fs/QCA. Once the truth table is constructed, the researcher then
needs to score causal combinations in the fs/QCA analysis based on two factors—
consistency and coverage—that are then used in decisions on retaining specific
combinations.

Consistency

Consistency is the degree to which the data support the set theoretical claim
espoused by the researcher (i.e., necessity or sufficiency). For sufficiency, consistency
indicates the degree to which a cause (or causal recipe) is in fact a subset of the out-
come. Consistency scores range from 0–1, where 0 indicates that the causal combi-
nation is not a subset of the outcome and 1 indicates that the causal recipe is a perfect
subset of the outcome. Ragin (2000, 2008) suggested that for sufficiency, causal
recipes should only be retained if their consistency score is 0.80 or higher. In other
words, a consistency score of 0.80 for sufficiency provides evidence that the cause is a
subset of the outcome. For necessity, consistency indicates the degree to which the
outcome is a subset of the cause. Ragin (2000, 2008) suggested for a cause to be
necessary that its consistency score should ideally be as close to 1 as possible, but
consistency scores above 0.90 are acceptable. A consistency score of 0.90 (or above)
for necessity indicates that the outcome is a subset of the cause.
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Coverage

After each causal recipe is scored for consistency, it is scored for coverage. Coverage
refers to the proportion of cases that exhibit the outcome that the causal condition(s)
explain. In essence, coverage is conceptually similar, but not mathematically equiva-
lent, to a measure of statistical effect size (e.g., “total variance explained”). There are
three types of coverage. Raw coverage refers to the proportion of cases that exhibit
the outcome that the causal input explains, regardless of conceptual overlap with
other causal inputs. Unique coverage refers to proportion of cases that exhibit the
outcome that a causal input uniquely covers. Unique coverage is conceptually similar
to “partitioned (or unique) variance” in multiple regression (for more detail, see
Ragin, 2008). Finally, solution coverage refers to the proportion of cases that exhibit
the outcome that is covered by all causal inputs (or causal recipes).

Fuzzy Sets and Calibration

In the previous examples, all of the sets described were discussed as crisp sets. Crisp
sets are groups that cases do or do not belong to. For example, a case is either in the
group that experienced self-disclosure or not. However, in the social sciences, rela-
tively few causal conditions of interest are dichotomous in nature, and cases may
have varying degrees of membership in the resulting “fuzzy sets” (Ragin, 2000). fs/
QCA incorporates fuzzy sets via a process known as calibration.

Membership scores in fuzzy sets range from 0 (complete non-membership in the
set) to 1 (full membership in the set). Individual cases can receive scores along this
continuum, indicating partial membership in the set. Researchers use their knowl-
edge of the cases to indicate what should equal full membership and complete
non-membership. This is accomplished by recoding variables such that certain values
are equivalent to 0 or 1, and other values are scored with intervening values. For
example, if the difference between 1 and 2 on a 7-point Likert scale is not particularly
meaningful to the researcher, both might be recoded as 0. Similarly, values of 5 or
higher might functionally represent full membership in a set and be recoded as 1.
An intervening value would be designated as indicating the closest point to true
ambiguity (or complete fuzziness) between categories (designated the crossover)
and be scored as 0.5. Any remaining values will receive intermediate scores (e.g.,
in the scheme just described, a score of 3 might be recoded to a 0.18: more out of
the set than in it but not completely out). This process is termed calibration. In
the current analyses, for example, the 1–7 variable representing the general valence
of an interaction was recoded in exactly the manner just described: Individuals with
scores 5 and above were considered full members having positive communication
with the imagined outgroup member, individuals with scores of 2 or below were con-
sidered out of the group (not having positive communication), individuals scoring a
3 were recoded as 0.18, and individuals with scores of 4 were considered neither in
nor out of the group (coded as 0.50: see calibration column in Table 1). These “cut-
offs” were determined by examining histograms for natural cut-off points in the dis-
tribution. For example, a general valence score of 2 was selected as completely out of
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the set because there were several individuals at this level (N¼ 17), but very few
below, indicative of trivial variation between points 1 and 2 on this scale.

The Current Study

The current study examines whether there are necessary, sufficient, and INUS causes
for intergroup contact effects using an imagined contact scenario. Imagined contact
is a simulation of an interpersonal conversation with an outgroup member that is
imagined by the individual (Crisp & Turner, 2009). Crisp and Turner (2009) argued
that imagined contact is theoretically similar to traditional face-to-face contact incor-
porating the basic tenets of intergroup contact theory. Imagined contact has been
shown to reduce prejudice toward outgroup members through the same mechanisms
as face-to-face contact (Turner, Crisp, & Lambert, 2007). Research findings on ima-
gined contact are often based on experimental methods and do not simply reflect a

Table 1 Calibration and Descriptive Statistics

Variable Calibration Descriptives

Present or

Absent

Communication Valence

Scale

M¼ 0.50

SD¼ 0.38

Present

General Valence Full¼ 5; Crossover¼ 4; Out¼ 2
Positive Valence Full¼ 6; Crossover¼ 4; Out¼ 1
Negative Valence Full¼ 6; Crossover¼ 5; Out¼ 1
Self-Disclosure Full¼ 4.5; Crossover¼ 3.25;

Out¼ 2.75

M¼ 0.55

SD¼ 0.40

Present

Future Interaction Full¼ 5; Crossover¼ 4; Out¼ 3 M¼ 0.55

SD¼ 0.42

Present

Positive Affect Full¼ 5; Crossover¼ 4; Out¼ 3 M¼ 0.43

SD¼ 0.35

Present

Negative Affect Full¼ 4; Crossover¼ 3; Out¼ 2 M¼ 0.57

SD¼ 0.24

Absent

Conservative Full¼ 7; Crossover¼ 4; Out¼ 1 M¼ 0.43

SD¼ 0.30

Absent

Sympathy Full¼ 4; Crossover¼ 3; Out¼ 2 M¼ 0.51

SD¼ 0.37

Either

Pity Full¼ 4; Crossover¼ 3; Out¼ 2 M¼ 0.50

SD¼ 0.38

Either

Typicality Full¼ 5; Crossover¼ 4; Out¼ 3 M¼ 0.51

SD¼ 0.36

Either

Attitudes Toward Illegal

Immigrants
Full¼ 6; Crossover¼ 4;

Out¼ 2

M¼ 0.57

SD¼ 0.38

Note: The individual items for summated scales (positive affect, negative affect, typicality, and self-disclosure)
were all calibrated using the same calibration structure prior to scale calculation; hence, the specific items were
not listed here.
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self-fulfilling prophecy wherein people who have positive attitudes about towards the
group also imagine more positive interactions. For example, while individuals who
were more negatively predisposed and anxious about intergroup contact demonstrated
less change in their attitudes, they still revealed significant positive effects (Birtel &
Crisp, 2012). This form of contact is useful in the context of this study because it forces
individuals to be introspective and focus on their emotional states; recent research sug-
gests that such states are influential in determining outcomes of contact (Tam et al.,
2006). Individuals in the current study imagined an interpersonal interaction with
an illegal immigrant and we examined the processes by which such contact affected
attitudes about illegal immigrants. The study took place in the southwestern United
States, in an area where illegal immigration is a major regional issue.

Much as with the traditional development of hypotheses, fs/QCA requires the
researcher to identify what causal inputs should be present or absent for a specific out-
come (conceptually similar to a directional hypothesis), as well as to identify causal
inputs that may be either present or absent (conceptually similar to a non-directional
hypothesis). These decisions happen a priori based on theory and substantive knowledge.
In the current analysis, positive communication valence, self-disclosure, future interac-
tion, and positive affect toward the illegal immigrant were all predicted to be present in
producing positive attitudes toward illegal immigrant, whereas negative affect during the
interaction was predicted to be absent (see Table 1). Conservative political ideology was
predicted to be absent in producing positive attitudes toward outgroupmembers because
research has found that conservatives tend to have more favorable views toward domi-
nant groups in society (Nosek, Banaji, & Jost, 2009), which illegal immigrants are not. In
addition, research suggests that conservatives are less open-minded andmore resistant to
ideological change (Carney, Jost, Gosling, & Potter, 2008). In the case of pity, sympathy,
and typicality, specific predictions about presence/absence were unclear and so both pos-
sibilities were left open (“either” in Table 1). Research incorporating the stereotype con-
tent model has found that sympathy and pity are related to both positive and negative
perceptions of outgroup members (Cuddy et al., 2007). For example, pity and sympathy
are related to perceptions of older adults being warm (positive) but also incompetent
(negative). Similarly, typicality is associated with both positive and negative outcomes.
Having contact with an outgroup member that is typical of their group is important
in leading to generalization to the outgroup as a whole (positive: Brown & Hewstone,
2005), but outgroup member typicality is also associated with more negative interactions
(negative: Paolini et al., 2010). Because these variables lead to mixed predictions, we
modeled them as potentially being either present or absent in producing positive
attitudes toward illegal immigrants.

Method

Participants

Participants recruited from communication classes at a large southwestern U.S.
university participated in exchange for extra credit in their class. The experimental
stimulus (described below) involved contact with an illegal immigrant; in the
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southwest United States, the majority of discussion about illegal immigration
surrounds border-crossings from Latin America. Therefore, Latinos and non-U.S.
citizens were excluded from the analyses (final N¼ 98). The final sample was a
majority female (N¼ 65; 66.3%) and the average age was 22.48 (SD¼ 4.80).

Procedure

Participants were randomly assigned to imagine themselves in either a positive or a
negative interaction with an unfamiliar illegal immigrant. Participants were given a
series of prompts that both encouraged elaboration on the imagined experience and
yielded open-ended responses (e.g., “What did the person look like?”, “What did
you talk about?”). In addition to the open-ended questions, closed-ended scales
measured a variety of aspects of the interaction (see following). The results of the
experimental manipulation are reported elsewhere (Harwood, Paolini, Joyce, Rubin,
& Arroyo, 2011). The data were reanalyzed including a crisp set variable for experi-
mental condition, but this variable did not change any of the substantive relationships
reported here. More specifically, the experimental variable was coded such that the
positive communication condition was coded as 1 and the negative communication
condition was coded as 0. The inclusion of this variable did not influence the causal
recipes because the variables that the manipulation was intended to influence were
coded and included in the analyses. Because the current report is not focused on
the experimental manipulation, this variable is excluded from the current analyses.

Causal Conditions

Communication valence. The open-ended responses were coded by two trained
undergraduate coders who were blind to the study’s purpose. The responses were
coded with three separate items indicating communication valence. The first two
items assessed how positive and negative the communication was between the inter-
actants (1¼Not at All; 7¼Very Much; Krippendorff a¼ 0.67 and 0.78, respectively).
The third item was a semantic differential (Negative/Positive; Krippendorff a¼ 0.66).
The intercoder reliablities were calculated with approximately 30% of the sample
(N¼ 31). In the case of disagreement, the coders’ responses were mathematically
averaged. These three items were combined into a communication valence scale with
higher scores indicating more positive communication (Cronbach’s a¼ 0.96).

Self-disclosure. Participants rated the extent to which they felt that they had both
received and provided self-disclosure during the imagined interpersonal conver-
sation (e.g., “How much personal information did you disclose?”) on a seven-point
scale. The four items were averaged, with higher scores equaling higher levels of self-
disclosure (Cronbach’s a¼ 0.76)

Future interaction/friendship potential. Using a single item, participants rated the
extent to which they were likely to socialize and interact with someone from that
social group in the future (1¼Very Unlikely; 7¼Very Likely).
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Positive affect towards the partner. Participants rated the extent to which they felt
four positive emotions toward their interaction partner: enjoyment, pleasure, admir-
ation, and respect on a five-point scale. These scores were averaged, with higher
scores indicating higher levels of positive affect towards the interactant (Cronbach’s
a¼ 0.89).

Negative affect during the interaction. Participants rated how much they felt
uneasiness and anxiety during their interaction on a five-point scale. These items
were averaged, with higher scores indicating higher levels of negative affect during
the interaction (Cronbach’s a¼ 0.92).

Political ideology. Participants provided their political ideology with a single-item
semantic differential scale. Specifically the item asked, “What position best describes
your political views (1¼ Liberal/Democrat; 7¼Conservative/Republican)?”

Pity/sympathy. Participants rated the extent to which they felt (a) pity and (b)
sympathy towards their interaction partner (1¼Never; 5¼Very Often).

Typicality. Participants rated the extent to which they thought their communi-
cation partner was typical of illegal immigrants with four items on a seven-point
scale (e.g., “How much did your interaction partner seem typical of illegal immi-
grants?”). The scores were averaged, with higher scores indicating higher levels of
typicality (Cronbach’s a¼ 0.70).

Outcome Measure

Participants rated the extent to which they felt cold/unfavorable (1) or warm/favorable
(9) towards illegal immigrants, such that higher scores indicated more positive atti-
tudes toward illegal immigrants. To ensure that this measure represented an exogenous
outcome variable rather than a reflection of a predisposition, participants in the
positive and negative imagined contact conditions were compared on this outcome
measure. Participants in the positive imagined contact condition were significantly
more favorable towards illegal immigrants than participants in the negative condition,
t(66)¼ 2.32, p< 0.05, d¼ 0.57, reinforcing that this measure is in fact an exogenous
outcome variable.

Analysis (Fs/QCA)

All variables were calibrated using the fs/QCA calibration procedure (Ragin, 2008;
see our earlier discussion of this process). Table 1 provides calibration decisions
and descriptive statistics. To examine the necessary and sufficient causal
conditions for intergroup contact in producing positive attitudes toward illegal
immigrants, two sets of fs/QCA analyses were conducted. All analyses were
conducted using the fs/QCA software 2.0 (www.u.arizona.edu/�cragin/fsQCA/
software.shtml).
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The first step of fs/QCA analysis is to test for necessary conditions in producing
the outcome of interest (i.e., positive attitudes toward immigrants). The second stage
is conducting tests for sufficiency, based on the present/absent/either specifications in
Table 1. Decisions on combinations of variables indicating sufficiency are made on
the basis of two types of coverage statistic. The first is raw coverage, which refers to
the total proportion of cases in each vector space (the causal configuration), regard-
less of overlap with other causal configurations. The second is unique coverage,
which refers to the total proportion of cases in each vector space parceling out over-
lap with other causal configurations. For the current analyses, the truth table rows
were coded if they had one empirical case and had a consistency score of at least
0.80, as recommended by Ragin (2008). Causal recipes were retained if the unique
coverage was at least 1%. These decisions represent a fine-grained analysis (Ragin,
2008). We took this approach because our experimental data are representative of
a “medium-N” design (N¼ 98), and only about half of our participants received
the positive induction (with those individuals more likely to exhibit the outcome).
Hence, our analysis is comparable to macro-level work in sociology, wherein retain-
ing causal combinations with one empirical case is normative (Ragin, 2000). More-
over, while the unique coverage is small, it is similar to that of other individual level
data (C. Ragin, personal communication, January 2011).

Three types of solutions are given by the fs/QCA software: complex, parsimoni-
ous, and intermediate. These solutions are differentiated by the way they incorporate
logical remainders (causal configurations in the truth table that do not have any
empirical instances and are used counterfactually to derive the solution). The
inclusion of logical remainders increases the amount of information available, and
typically this allows the analyst to achieve more parsimonious causal recipes (see ear-
lier discussion of logical remainders). Complex solutions incorporate no logical
remainders and provide the least parsimonious solution. Intermediate solutions
use theoretical logical remainders, as specified prior to the truth table analysis. As
suggested by Ragin (2008), the current study uses the intermediate solution. All vari-
ables in this analysis utilize fuzzy sets, so a specific case may be represented in one or
more truth table rows. As suggested by Epstein, Duerr, Kenworthy and Ragin (2008)
the truth table configuration should be thought of as representing “case aspects
rather than the cases themselves” (p. 76).

Results

Based on intergroup contact theory research, we sought to parcel out the
necessary and sufficient causal conditions producing positive attitudes toward
illegal immigrants. First, the data revealed that there were no necessary (or almost
necessary) conditions for intergroup contact in producing positive attitudes
toward illegal immigrants, as indicated by the consistency scores for causal
necessity being below the 0.90 threshold suggested by Ragin (2000). In other
words, our analysis indicates that positive attitudes are not a subset of any
specific causal condition.
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Next, tests for sufficiency were conducted. The fs/QCA analysis yielded six sufficient
causal recipes. Causal recipes were retained if their consistency score for sufficiency was
0.80 or above, and the unique coverage was at least 1%. Consistency scores refer to how
well the data fit the sufficient subset relationship. Table 2 shows the causal combinations’
conditions, consistency, and coverage. For ease of understanding, the six causal combi-
nations have been grouped such that causal combinations sharing causal factors are com-
bined. For example, the first set of causal combinations each recipe shared was not being
conservative, feeling pity for the interactional partner and feeling sympathy for the inter-
actional partner. However, these were INUS causal conditions such that they took place
together with other causal inputs indicated by the causal recipes (i.e., must be combined
with either the factors in 1a or 1b). These analyses indicate that these causal conditions
are sufficient causal recipes for membership in the group of people with positive attitudes
toward illegal immigrants (i.e., they produce positive attitudes toward illegal immigrants,
but other causes can also produce such attitudes as well).

Causal Combinations 1a and 1b

The base causal conditions for this recipe (i.e., the conditions that these two causal
recipes share) are not being conservative, feeling pity for the interaction partner, and
feeling sympathy for the interaction partner (Table 2). In addition to the base, the
outcome can be achieved with either (1a) experiencing self-disclosure and feeling
that the interaction partner was not typical of illegal immigrants or (1b) feeling that
the interaction partner was typical and reporting a likelihood of future interaction
with illegal immigrants. These are distinct patterns of effects that nonetheless share
certain features. When working with individual level data, configuration overlap and
causal complexity of this kind is common and indeed desirable because it speaks to
the complex nature of social phenomena (Ragin, 2008).

Causal Combinations 2a and 2b

The base causal conditions for this recipe are not being conservative, feeling sympathy
towards the interaction partner, not experiencing negative affect during the interaction,
experiencing positive affect towards the partner, and having positive communication
valence. As with the previous recipe, there are two distinct paths that emerge in produc-
ing positive attitudes toward illegal immigrants. The first (2a) is that the individual can
perceive their interaction partner as typical of their social group and report that it was
likely that they would have future interaction with members of that social group. The
second (2b) is that individual can perceive the interaction partner as not typical of their
social group while feeling pity towards their interaction partner.

Casual Combinations 3a and 3b

The third base causal recipe included reporting sympathy toward the interaction
partner, self-disclosure with the interaction partner, experiencing positive affect
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towards the interaction partner, and having positive communication valence. Again,
there are two distinct paths that produce positive attitudes toward illegal immigrants.
The first (3a) is perceiving their conversation partner as not typical, feeling pity
towards them, and reporting not experiencing negative affect during the interaction.
The second (3b) is that they perceive their interaction partner as typical of illegal
immigrants and report that it is likely that they will have a future interaction with
a member of that social group.

Discussion

The current study examined the necessary and sufficient causal conditions for inter-
group contact in producing positive attitudes toward illegal immigrants. Intergroup
contact theorists (e.g., Pettigrew, 1998) argue that there are four necessary structural
conditions that needed to be present for intergroup contact theory to be effective in
producing intergroup harmony. More recent theorizing suggests that individual-level
emotional factors, such as an absence of anxiety, and self-disclosure with the out-
group member are needed in order for communication between social groups to
improve intergroup attitudes (Brown & Hewstone, 2005). Meta-analytic research
has suggested that all of the above can improve the outcomes of contact but are
not necessary (Pettigrew & Tropp, 2006). Although this previous work provides valu-
able insights into the role of communication in predicting intergroup outcomes, this
linear net-effects approach (e.g., regression) is not able to discuss necessity or suf-
ficiency because these relationships are, by definition, asymmetrical. Moreover, these
net-effects approaches do not provide insight into the complex nature of causality.
To address these issues, the current study utilized fs/QCA methodology to test for
asymmetrical relationships between the theorized plurality of causes and positive
attitudes toward illegal immigrants. While this methodology is gaining traction in
other disciplines outside of sociology, this study represents the first test of the fs/
QCA methodology as applied to intergroup communication.

We found that among the most theorized contact-related factors there were no
necessary causal conditions for intergroup contact to be successful for intergroup
outcomes; our analyses indicate that positive attitudes toward illegal immigrants
was not a subset (or near subset) of any of the causal conditions. These findings sup-
port and add clarity to the previous meta-analytic work by Pettigrew and Tropp
(2006), which suggested that regardless of the presence and quantity of variety of
potential moderators, there was a positive baseline effect of contact on intergroup
attitudes. Our research provides further evidence that the causal inputs in this
literature are facilitative rather than necessary.

Implications for Intergroup Contact

The existence of facilitative variables suggested that there would be sufficient rather
than necessary conditions, a supposition which the current study supported. Our
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analysis reveals a theoretically consistent set of causal recipes—combinations of
specific predictors—that result in positive attitudes toward illegal immigrants. We
found that communication constructs, which have been relatively ignored in
previous research, work together with affective components in producing positive
attitudes toward illegal immigrants. Either a reduction in negative affect or an
increase in positive affect combined with the quality and type of the communication
in yielding positive attitudes toward illegal immigrants. More specifically, self-
disclosure adds to three of the causal combinations, combining with positive
communication in two of those cases. A great deal of research suggests that self-
disclosure is linked with positive relationships and interactions generally (Ledbetter
et al., 2011) and also serves as a mediator between positive intergroup contact and
positive attitudes towards the outgroup member (Turner, Voci, & Hewstone, 2007).

Most interesting, both the presence and the absence of typicality serve as INUS
conditions for positive intergroup attitudes: Both typicality and atypicality contribute
to causal combinations resulting in positive outcomes. Past research helps unravel
this paradox. Brewer (1996) suggested that the best way to improve attitudes towards
a group was to break down the perceived homogeneity of that group by finding ways
to differentiate the outgroup member from the stereotypes of the outgroup. Through
this process of reducing typicality, the outgroup member was personalized and made
to be seen as a unique individual. This had the effect of improving reported attitudes
about the group by reducing the apparent applicability of the stereotype. In our
study, when non-typicality is paired with a person-centric emotion (pity) or per-
son-centric communication (self-disclosure), intergroup attitudes are improved.
However, Brown and Hewstone (2005) suggested that positive feelings toward an
outgroup individual generalize more efficiently to other outgroup members when
the outgroup individual is considered typical of their group. Our study also sup-
ported this, finding that typicality was a part of a sufficient causal recipe for positive
intergroup attitudes but only when linked with expectations of future contact. Only
when we expect to interact with outgroup members in the future does an outgroup
member’s typicality contribute to positive outgroup attitudes. This finding adds a
new dimension to our understanding about why typicality, and in other cases the
lack of it, is so important. In the context of intergroup contact theory, the finding
offers some resolution to conflicting positions on the effects of typicality, indicating
when and why it can have both positive and negative effects. The results for typicality
provide a compelling illustration of the complex cognitive processes that can be
revealed within the fs/QCA approach. Moreover, such findings provide novel direc-
tions for future hypothesis testing in this area (e.g., examining and manipulating
typicality at various stages of the relational process).

Intergroup contact is frequently applied in the real world as a prejudice reduction
strategy, with theory suggesting that imagined intergroup contact is a positive first
step in improving intergroup relations (Crisp & Turner, 2010). Traditional social
scientific approaches to intergroup contact have dealt with the complexity of com-
municative and psychological variables by exercising as much control as possible
and dealing with any leftover “error” as a nuisance. On the other hand, our approach
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provides a way to treat this “error” more accurately by recognizing that even within
this strategy, there are multiple pathways to success. Ultimately then, these types of
causal recipes may be more useful to researchers who prefer not to ignore error
brought about by individual differences or contextual factors.

Although our findings are consistent with intergroup contact theory, they specifi-
cally apply to a situation in which members of a higher status group (i.e., Whites)
imagine contact with a low-status group (i.e., illegal immigrants). Hence, we might
expect our findings to extend to scenarios where individuals with higher status (e.
g., heterosexuals, Whites, younger adults) positively communicate with individuals
that have a lower status (e.g., gay and lesbians, Hispanics, older adults). Although
the preponderance of intergroup contact research has examined the effect of contact
on high status group members (Pettigrew & Tropp, 2006), it should be noted that
these findings may not extend to scenarios where low-status group members imagine
contact with people from lower status outgroups (Stathi & Crisp, 2008).

Implications for Communication Research

Intergroup contact provides a good context to demonstrate the utility of the fs/QCA
in communication research. First, in both the original conception and in more recent
extensions of this theory, scholars have explicitly stated that the relationships
between the variables of interest are necessary. Second, many important theoretical
constructs have been proposed to work together in producing positive intergroup
attitudes. Third, although intergroup contact represents a specific type of communi-
cation, we believe that the fs/QCA approach allows researchers to examine both the
asymmetrical relationships and causal complexity of communication conditions
across a wide variety of contexts. fs/QCA is typically used in comparative macro-level
research to examine why particular cases have produced certain outcomes. However,
in our research, we move to the micro level use fs/QCA to examine expectations and
consequences of intergroup communication within the individual. Using imagined
contact limits our ability to generalize about what would happen in a bilateral,
uncontrolled, intergroup interaction, but it allows us to more accurately examine
what combinations of events lead to positive outcomes for individuals. While expec-
tations and reality may not always be analogous, our study finds causal combinations
that echo the research on face-to-face contact, providing some evidence for general-
izability. Because this methodological approach deals so ably with the non-parsimo-
niousness of real life, it can be applied to many other content areas within the field of
communication that often struggle with this complexity.

Communication research often yields small effect sizes. In part, these are a func-
tion of being unable to examine complex combinations of predictors, even though we
typically realize that our outcome variables are multiply determined. In other words,
the outcomes most interesting to communication scholars are ones in which multiple
exogenous and endogenous variables act and interact simultaneously. However, it is
simply not possible to meaningfully interpret four- or five-way interaction effects,
and so we are stuck with examining only a limited degree of complexity in our
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predictors. As a result, communication researchers often resign themselves to looking
at only a few variables at a time and, as a result, miss out on the larger theoretical
picture. On the other hand, fs/QCA permits examination of complex combinations
far beyond the reach of general linear model techniques. If a given persuasive appeal
only has the desired effect on a certain type of person in a certain context when the
message concerns a certain topic, fs/QCA has the potential to sniff out that unique
set of circumstances and lay out the causal recipe for effective influence.

This is not to say that fs/QCA is a panacea or that it replaces experimental
research. On the contrary, a strength of this approach is its ability to deductively
guide and focus experimental research. Simply put, fs/QCA informs experimental
research by illuminating variables that explain how and when independent variables
work in combination with other variables. In other words, fs/QCA provides novel
insight into what moderators or mediators are implicated in predicting the depen-
dent variable and the boundary conditions under which they have their effects. To
illustrate, our work suggests that when the conversational partner was atypical,
self-disclosure was a particularly important variable in the recipes producing positive
intergroup attitudes. On the other hand, for typical conversational partners, the per-
ception of future intergroup interactions was integral to the recipe. Hence, fs/QCA
raises the possibility that each level of the independent variable has a distinct process,
each with its own moderators or mediators. If an experimenter only looked at self-
disclosure as a mediator of typicality, she would either have no tools to explain the
differential effect of atypicality or would falsely conclude that atypicality simply leads
to less positive attitudes. Conversely, we found that positive communication leads to
positive attitudes for people who imagined contact with either an atypical or typical
interlocutor. Hence, under an experimental manipulation of conversational partner
typicality, positive communication leads to positive intergroup attitudes for both
levels of the independent variable. These types of distinctions can clarify our theor-
etical understanding of communication, and they provide novel tools for designing
experimental research. Using the findings described above, experimenters could
avoid null effects by including specific companion variables relevant to their focal
predictor. Surveys and structural models serve a similar function, but fs/QCA yields
more information about which variables have necessary or sufficient causal impacts
on the dependent variables, which is useful information when planning an
experiment.

Our goal was to contribute to the theoretical and methodological understanding
of intergroup contact, specifically, and communication research, more broadly. We
have shown that the conditions proposed by intergroup contact theory are sufficient,
but not necessary, in producing positive intergroup outcomes. These sufficient com-
munication inputs, such as self-disclosure and positive communication valence, are
important conditions that work with affective processes in producing positive atti-
tudes toward illegal immigrants in a variety of viable combinations. While previous
meta-analytic work implied that there might not be a wrong way to do contact
(Pettigrew & Tropp, 2006), this research suggests that there are multiple combina-
tions of critical variables that aid in doing it right. This type of conclusion is useful
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to practitioners who may prefer a more holistic view of what is effective over
narrowly defined demonstrations concerning a single parameter. While we acknowl-
edge the importance of regression-based work in the research process, we believe that
the fs/QCA methodology allows for a different type of conclusion that has the poten-
tial to provide more sophisticated insights on a multitude of diverse communication
phenomena.
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