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Automated systems for judging the world 
have evolved over the course of evolutionary 
history. Previous studies have shown that 

unconscious processes may be adaptive under many 
circumstances (for a recent review see Dijksterhuis 
& Aarts, 2010); however, they can equally be 
inaccurate and, instead of promoting survival, lead 
to prejudice. 

An example of an implicit assumption, and the 
one used in this study, is that the concept of family 
is more closely related to women than to men, and 
that men, on the other hand, are schematically 
associated to the concept of career (Nosek, Banaji, 
& Greenwald, 2002). To a certain point, the findings 
of social psychology support these preconceptions. 
Research has shown that women’s connections as 
mothers, daughters, sisters, and grandmothers 
bind families (Rossi & Rossi, 1990) and that women 
spend more time caring for both preschoolers and 
aging parents (Eagly & Crowley, 1986). For women 
especially, a sense of mutual support is crucial to 
marital satisfaction (Acitelli & Antonucci, 1994). 
On the other hand, in conversation, men’s style 
reflects their concern for independence. Men are 
more likely than women to act as powerful people 

often do: talking assertively, interrupting intru-
sively, touching, staring more, and smiling less  
(Anderson & Leaper, 1998). Although the research 
cited supports the bias that people show in associat-
ing women with family and men with careers, most 
people in the 21st century (especially young college 
students) deny that they think in this fashion when 
probed explicitly (Nosek et al., 2002). 

Now, findings show that implicit and explicit 
attitudes belong to distinct dimensions of cognition 
and therefore can differ (Hofmann, Gawronski, 
Gschwendner, Le, & Schmitt, 2005). Wilson’s 
theory on dual attitudes affirms that even though 
explicit attitudes may vary, implicit attitudes, such 
as old habits, change more slowly (Wilson, Lindsey, 
& Schooler, 2000). In the last decade, the field of 
personality measurement assessment has developed 
procedures that are free from the limits of explicit 
questionnaire measures and that are suitable for 
the assessment of implicit self-representations. 
Chronometric procedures, such as the Implicit 
Association Test (IAT; Greenwald & Banaji, 1995), 
are examples of such techniques.  

ABSTRACT. Multilinguals appear better able than monolinguals to 
suppress implicit misleading cues that lead to misguided associations. 
This study induced participants (N = 108), weakly and strongly, to 
misguided association. The hypothesis of the experiment was that 
monolinguals and multilinguals would not differ in the amount of 
misguided associations expressed when stimuli induced misguided 
association weakly, through priming, but that they would differ 
(multilinguals showing fewer) when it induced associations strongly 
(through the IAT). The results confirmed the hypothesis, providing 
evidence for the conjecture that multilingualism does deter the 
effect of implicit misleading cues. Because of the quasi-experimental 
nature of this study, its conclusions remain open to further 
examination.

Can Multilingualism Deter the Effect of  
Implicit Misleading Cues?
Jean-Paul Noel
Gustavus Adolphus College

Timothy Robinson* and Janine Wotton*



SUMMER 2011

PSI CHI
JOURNAL OF

UNDERGRADUATE
RESEARCH

74 COPYRIGHT 2011 BY PSI CHI, THE INTERNATIONAL HONOR SOCIETY IN PSYCHOLOGY (VOL. 16, NO. 2/ISSN 1089-4136)

Multilingualism Effects | Noel

The idea underlying response latency mea-
surement techniques, such as the IAT, remains 
the same as proposed by Donders in the mid-19th 
century. The easier a mental task is, the quicker 
the decision is made. Evidence for the success in 
assessing meaningful constructs that are difficult 
to record with self-reports is implied by the find-
ing that implicit measures often show rather low 
correlations with explicit measures (Blair, 2001), 
yet reliably predict behavior (Asendorpf, Banse, & 
Mücke, 2002). 

Studies have shown that multilinguals are 
able, in certain domains, to ignore explicit cues. 
The question remains, however, as to whether 
they can ignore implicit cues as well. According 
to Bialystok and Hakuta (1994), the knowledge of 
two languages is greater than the sum of its parts. 
The benefits of being multilingual go beyond sim-
ply knowing two languages. Multilinguals develop 
cognitive abilities that allow them to outperform 
monolinguals in tasks that require inhibitory  
control to ignore misleading perceptual cues 
(Martin-Rhee & Bialystok, 2008), control of pro-
cessing (Bialystok, 1986), and seeing alternative 
meanings to reversed images (Bialystok & Shapero, 
2005). These results suggest that multilinguals have 
an advantage over monolinguals in tasks based on 
cognitive interference and attention. 

Bialystok (1999) hypothesized that the ability 
to hold two languages in the mind at the same 
time, without allowing words and grammar from 
one language to slip into the other, might account 
for the greater cognitive control showed by mul-
tilinguals. Likewise, according to Green’s (1998) 
Inhibitory Control Model, different languages are 
represented by different language schemes; the use 
of one language involves inhibitory control over the 
interfering nontarget language. Furthermore, this 
model explains that switching between languages 
requires an advanced cognitive capacity. Multilin-
guals unconsciously practice this inhibitory control 
and therefore further develop certain executive 
functions; the development of the executive func-
tion in multilinguals children is as early as 3 years 
of age compared to monolingual children at 4–5 
years of age (Bialystok, 1999). In short, literature 
implies that continued need to control the activa-
tion of two languages in a single cognitive system 
leads to a more efficient executive control system 
in multilinguals relative to monolinguals.

 Furthermore, Ianco-Worrall (1972) reported 
that multilingual children realize the arbitrary rela-
tions between words and the objects they represent 

earlier than monolingual children. In other words, 
multilingual environments facilitate symbolic flex-
ibility because multilingual children grow up with 
at least two different symbols for the objects in their 
world (Ianco-Worrall, 1972). 

It is reasonable to believe that, in general, 
multilinguals could have fewer prejudices than 
monolinguals. This possible difference could be 
attributed to an education that has clearly empha-
sized the diversity existing in the world or because 
multilinguals may be more prone to having a life-
style promoting tolerance. If multilinguals did have 
fewer prejudices, multilinguals would make fewer 
erroneous implicit associations compared to mono-
linguals, irrespective of the strength with which 
misguided associations were elicited. Both mono-
linguals and multilinguals would show proportional 
increases, or decreases, in misguided associations 
as a consequence of methodological alterations 
(Explanation 1). An alternative hypothesis is that 
multilinguals could only express less prejudice, 
but, in fact, unconsciously possess similar levels 
of misguided associations as monolinguals do.  
A hypothesized reduced level of expression of  
prejudice by part of multilingual subjects would 
reside, therefore, in their ability to ignore these 
implicit associations. In this case, it would be 
expected to see disjointed growth in the prejudice 
expressed by monolinguals and multilinguals as 
inducement to misguided associations increased 
in strength. The stronger the inducement to  
prejudice, the greater the opportunity for expres-
sion of multilinguals’ ability to ignore implicit 
misleading cues (Explanation 2). This second 
alternative echoes Devine’s models of prejudice 
(Devine, 1989), in which the difference between 
high- and low-prejudice perceivers lies in the ability 
of the latter to suppress stereotypes.   

We tested the implicit prejudice of monolin-
guals and multilinguals by varying the strength 
with which we induced misguided associations. We 
hypothesized that when the task induced prejudices 
in a weak manner, monolinguals and multilinguals 
would not show differences in the reaction time 
required to classify a certain target word under its 
correct category; but, when the test induced preju-
dices with more strength, multilinguals’ reaction 
times would be faster than those of monolinguals.

The study consisted of three phases, each  
represented by an experimental block. The combi-
nation of these three phases allowed, not only for 
the measure of prejudices, but also for discrimina-
tion between Explanation 1 and Explanation 2.  
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In two of the blocks, participants were primed 
before the categorization of a certain target word. 
In one case, the priming words were neutral, not 
causing any added difficulty to the task (control 
condition), however, in the other case, the priming 
words elicited prejudice by priming participants 
with meaningful words with respect to the preju-
dice tested. No significant difference was expected 
between groups in these two phases, because the 
inducement to prejudice was fairly weak, and there-
fore multilinguals’ hypothesized ability to ignore 
misleading cues should express in a negligible 
manner. However, we expected that both groups 
would experience a greater difficulty in assigning 
words to their respective categories when presented 
with prejudice primes, in this manner verifying the 
priming methodology—standard priming being 
weaker than IAT inducement. 

In a final block, the IAT phase, participants 
carried out a modified version of the Gender-
Career IAT (www.implicit.harvard.edu). This task 
elicits prejudice as priming does. However, in this 
case, the inducement to misguided association is 
stronger than in the case of priming. Therefore, 
it is hypothesized that in this phase, multilinguals’ 
hypothetical ability to ignore implicit mislead-
ing cues should become apparent, measurable.  
In other words, monolinguals should show a 
sharper increase in reaction times between the 
priming and IAT phases, than the multilinguals 
should. Figure 1 illustrates this experimental design. 

Method
Participants
Two sets of participants took part in this study.  
The first set was 68 (28 multilingual and 40 mono-
lingual) undergraduate students at a small liberal 
arts college in the United States, who received 
credit for an introductory course in psychology 
in which they were enrolled. Monolingualism 
was defined as not speaking a second language at 
home or having taken less than 3 years of a second 
language at school. Multilingualism, for this first 
set of participants, was defined as having more 
than 6 years of a second language taught at school 
or speaking a second language at home. These 
boundary definitions were delimited after survey-
ing the potential sample pool of participants on 
their experience with plurilingualism. Boundaries 
were established to guarantee an appropriate final 
sample size, while keeping groups as distinct as 
possible. Participants with 3 to 6 years of a second 
language were restricted from participation.  

The remainder of the participants were 41 
(for a total of 109) first- and second-year university 
students in Barcelona, Spain; they were all alumni 
from a French high school in Barcelona and, there-
fore, at least fluent in Spanish and French. Most 
of these participants were also fluent in Catalan 
and had proficiency in English. Results from the 
multilinguals from the United States and multi-
linguals from Spain were compared and, because 
they showed the same trend, combined. Only one 
of the participants (a male multilingual) had had 
a prolonged stay in another culture, and his data 
were therefore excluded from analysis. 

Participation required approximately 15 min. 
All the participants completed the experiments on 
the same computer and screen model. 

Stimulus/Apparatus
Participants completed, in a random order, 
three blocks of categorizations (neutral priming, 
prejudice priming, and IAT) in which they had 
to associate a certain target word with one of two 
possible categories presented. Reaction times were 
recorded. Each block consisted of 72 trials and dif-
fered from the other blocks in respect to the type 
of priming and the two possible labels under which 
categorization could be made. 

In the neutral priming block, participants were 
presented with the categories Family and Career 
in half the trials, and with Male and Female in the 
rest. These labels appeared in the top corners of 
the screen in black Courier New, size 18. The prim-
ing words used for this block were Plane, Package, 
Bottle, Internet, Paper, and Chair. The priming 
words appeared in the center of the screen in a 
black Courier New, size 36 font, for 16 ms. Follow-
ing the priming word, the program presented a 
mask composed of eleven Xs in black Courier New, 
size 40. This mask also appeared in the center of 
the screen for 16 ms. The neutral priming block, 
therefore, primed participants with nonmeaningful 
words with respect the prejudice being tested and 
served as a baseline. The target words, presented 
in Table 1, were shown subsequently to the prim-
ing words in the lower portion of the screen in 
black font Courier New, size 18. All target words 
used were similar in length and common in both 
English and Spanish. 

The prejudice priming block was identical to 
the neutral priming block with the exception of the 
words presented as prime words. In this case, when 
first names were used as target words, career/family 
words were used as priming words, and vice-versa. 
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For instance, when the categories Male and Female 
were presented and participants had to categorize 
a certain male name under its corresponding label, 
a Family word would be used as prime. Similarly, 
when a Career target word was presented, a female 
name would be the prime eliciting prejudice.  
Programming was done so that the prime word 
would always be inconsistent with the target word. 
In this way, the prejudice priming block challenged 
participants in making correct associations. 

The final block was a replication of the  
Gender-Career IAT. In this case, each category 
was composed of two labels, either congruent 
or incongruent. The congruent categories were 
Male and Career versus Female and Family, and 
the incongruent categories were Male and Family 
versus Female and Career. In this case, no priming 
was performed. This block was intended to elicit 
prejudice in a stronger manner than the prejudice 
priming block (IAT incongruent), but also to serve 
as a baseline for IAT (IAT congruent). 

The background of the screen was white, and 

the target word was presented for as long as the 
response took. If the answer was incorrect, the 
program did not record that action and waited 
until the subject gave the correct response. The 
program presented the next trial immediately after 
recording the correct response.

To control for handedness, one of two versions 
of the same program was randomly assigned to each 
participant. The two versions of the program pre-
sented the labels in different corners of the screen 
and therefore required opposite motor responses 
to convey the same conceptual message.  

Procedure
Participants sat in front of a computer and initiated 
the program, which presented the instructions. 
Participants saw a target word at the same time the 
labels of the categories appeared at the top corners 
of the screen. In order to associate the target word 
with the category at the right, participants pressed 
the k key on the keyboard. If, on the contrary, the 
participant wanted to categorize a word under 
the label that was on the left top corner, he/she 
pressed the s key.

Results
An independent-samples t test tested the differ-
ence in reaction times between the monolinguals 
(n = 48) and the multilinguals (n = 60) within 
the neutral priming block. Mean reaction time 
was determined for both groups; monolinguals  
(M = 718.80, SD = 116.90) and multilinguals  
(M = 703.98, SD = 98.10) showed no significant 

FIGURE 1

Experimental design

Monolinguals Multilinguals

Block 1
Priming with nonmeaningful

words with respect to the prejudice tested
(Baseline)

Block 2
Priming with meaningful words

with respect to the prejudice tested
(Prejudice priming = low eliciting method)

Block 3
Implicit Association Test
(High eliciting method)

Within 
Subjects; 
difference
expected

Within 
Subjects; 
difference
expected

Between Subjects; no difference expected

Between Subjects; no difference expected

Between Subjects; difference expected

TABLE 1

Target Words

Male Name Female Name Career Word Family Word

Paul Julia Salary Home

Martin Sofia Business Children

Daniel Emily Office Marriage
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difference, t(108) = .71, p = .47. 
A 2 (group) x 2 (priming condition) mixed 

factorial ANOVA was used to determine if there 
were any differences in reaction times between 
the priming conditions (neutral vs. prejudice) for 
both monolinguals (n = 48) and multilinguals (n 
= 60). The average reaction time for the prejudice 
priming condition (M = 763.86, SD = 144.10) was 
slower than the average reaction time for the neu-
tral priming condition (M = 711.30, SD = 107.50), 
F(1, 106) = 17.60, p <  .001, d = 0.47. The interaction 
between the type of priming and group as either 
monolingual or multilingual was not significant, 
F(1, 106) = .65, p = .42. When primed with preju-
diced words, monolinguals (M = 781.41, SD = 159) 
and multilinguals (M = 746.31, SD = 129.20) did not 
differ in reaction times, F(1, 106) = 1.68, p = .19.

A within-subjects t test confirmed that the  
difference in reaction times between the IAT  
congruent (M = 845.6, SD = 175.41) and IAT 
incongruent (M = 939.6, SD = 198.70) trials was 
significant, t(106) = 34.51, p < .001, d = .50, hence 
confirming that the IAT-incongruent condition did 
indeed elicit prejudice. 

Additionally, a paired-sample t test confirmed 
that the mean reaction time for the IAT incongru-
ent (M = 939.63, SD = 198.75) was significantly 
slower than the mean reaction time for the prim-
ing condition that elicited prejudice (M = 763.80, 
SD = 144.10), t(106) = 133.63, p <  .001, d = 1.01. 
Furthermore, a mixed factorial ANOVA established 
that there was no significant interaction (in terms 
of reaction times) between the method of prejudice 
inducement utilized (priming or IAT) and group 
(monolingual or multilingual), F(1, 106) = 1.35,  
p = .24. These results support the assertion that 
the IAT elicited prejudice more strongly than 
priming did. 

The difference between neutral priming and 
prejudice priming and the difference between IAT 
congruent and IAT incongruent were calculated. 
These two differences give the net amount of preju-
dices elicited by the priming and the net amount 
of prejudice elicited by the IAT, respectively.  
As illustrated by Figure 2, the net amount of preju-
dice elicited by the IAT was greater (M = 94.31,  
SD = 176.10) than the net amount of prejudice 
elicited by the priming condition (M = 11.84,  
SD = 119.90); this difference was significant as 
determined by a 2 x 2 mixed ANOVA, F(1, 106) 
= 16.10, p < .001, d = 0.54 . Additionally, the net 
amount of prejudice elicited by these techniques 
was significantly different for the multilinguals  

(M = 11.27, SD = 143.50) compared to the monolinguals  
(M = 94.88, SD = 152.50), F(1, 106) = 16.47, p < .001, 
d = 0.56, and the interaction (task-plurilingualism) 
was significant as well, F(1, 106) = 14.36, p < .001.  

The priming condition did not elicit a signifi-
cantly different amount of net prejudice between 
the monolinguals (M = 14.69, SD = 125.62) and the 
multilinguals (M = 8.99, SD = 114.38), t(106) = .24, 
p = .80.  On the other hand, the difference in net 
amount of prejudice elicited by the IAT condition 
between the monolinguals (M = 175, SD = 179.40) 
and the multilinguals (M = 13.55, SD = 172.87) was 
significant, t(106) = 4.74, p < .001, d = .91. Within 
the multilinguals, there was no difference between 
the net amount of prejudice elicited by priming  
(M = 8.99, SD = 114.30) and the net amount of 
prejudice elicited by the IAT condition (M = 13.55, 
SD = 172.80), t(59) = -.18, p = .85. Finally, the differ-
ence of net amount of prejudice elicited within the 
monolinguals by the priming condition (M = 14.69, 
SD = 125.60) and by the IAT condition (M = 175.07, 
SD = 179.40) was significant, t(47) = -4.80, p < .001,  
d = 1.03. This finding shows that the ability to 
ignore the implicit misleading cues that induced 
prejudice remained unchanged for the multilin-
guals independently of the strength of prejudice 
inducement. On the contrary, monolinguals’ per-
formance was further challenged under the IAT 
condition, as compared to the priming condition.   

FIGURE 2

Mean reaction times representing the net amount 
of prejudices elicited by IAT and prejudice 

priming for monolinguals and multilinguals. 
Error bars represent +1 SE.
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Discussion
The results showed that both monolinguals and 
multilinguals had less difficulty associating words 
with their categories when they were primed 
with nonmeaningful words with respect to the 
prejudices tested than when they were primed with 
meaningful words with respect to the prejudice 
tested. This finding shows that the priming did 
elicit prejudice. The results also showed that, as 
expected, the IAT elicited implicit prejudices more 
strongly than the priming did. As hypothesized, 
monolinguals and multilinguals did not differ in 
the net amount of implicit prejudice expressed in 
the priming conditions but did differ in the IAT 
condition. This finding shows that monolinguals 
and multilinguals did not differ in the amount 
of implicit prejudice shown when prejudices are 
elicited fairly weakly (prejudice priming block) but 
did differ when the implicit prejudices are induced 
rather strongly (IAT task). This particular and pre-
cise difference between monolinguals and multi-
linguals supports the idea that multilingual people 
would not show less implicit prejudice because 
they possess less, but rather because they have 
the cognitive ability to ignore them (the action of 
this ability being neglectable under weak priming 
conditions, but perceivable—measurable—when 
the inducement to prejudice is done strongly). 
Multilinguals can ignore misleading cues not only 
when they are explicit (Bialystock, 1999; Bialystock 
& Hakuta, 1994; Bialystok & Shapero, 2005) but 
also when they are implicit. 

The findings of this experiment are relevant 
as Nosek and Hansen (2008) demonstrated that 
simple associations could lead to implicit attitudes, 
which can eventually be generalized as explicit atti-
tudes. Therefore, multilinguals could potentially 
show less explicit prejudice due to the simple rea-
son that they may be less prone to making implicit 
misguided associations because of their capacity 
for ignoring implicit misleading cues.

Furthermore, prejudice is the mental state 
that may lead to discrimination. As a consequence, 
it may be pertinent to contest these prejudices, 
which are at the root of discriminatory behavior, 
instead of trying to combat discrimination directly. 
The contestation of prejudices is possible through 
mechanisms that prevent the passage from implicit 
mental states to explicit attitudes. The findings of 
this research suggest that knowing more than one 
language is one of these mechanisms.

The possible conclusions from this research 
have to be tentative because of several limitations. 

First, although it seems that the only difference 
between the subjects in the different groups was the 
number of languages mastered, it is always possible 
that there were more differences than that one. 
This possibility is particularly relevant in this experi-
ment because it seems logical that people who have 
been exposed to different cultures would be more 
open-minded as a consequence of their experi-
ences (see Dewaele & van Oudenhoven, 2009) and, 
therefore, express less prejudice. People who have 
been exposed to different cultures are also more 
likely to know more than one language. In short, 
the quasi-experimental nature of this study leaves 
the conclusions open to further interpretation.  

Additionally, this study has shown that there is 
a difference in reaction times between groups in 
associating nouns to their respective categories. 
This finding argues for the idea that monolinguals 
and multilinguals could differ in their ability to 
ignore implicit misleading cues, not in their abil-
ity to repress their internal discriminatory urges. 
Certainly this study does not demonstrate that 
multilinguals would be less discriminatory than 
monolinguals. 

Further research could control the level at 
which each individual has mastered the languages 
he or she knows. Replication of these findings with 
added conditions per variable (having those who 
speak one, two, or three languages in different 
groups) would be a fruitful follow-up. Similarly, 
instead of having only priming and IAT conditions, 
it would be interesting to have further conditions 
with further differentiations with respect to the 
intensity of prejudice inducement. A simple sur-
vey in order to determine if multilinguals actually 
report less prejudice than monolinguals would not 
be useful in this context as what is being argued is 
that multilinguals have a greater ability to ignore 
their implicit misleading associations that lead to 
prejudice, not that they actually are less prejudiced.  
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