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ABSTRACT

Past research suggests that bilingualism positively affects children’s
performance in false belief tasks. However, researchers have yet to
fully explore factors that are related to better performance in these
tasks within bilingual groups. The current study includes an
assessment of proficiency in both languages (which was lacking in past
work) and investigates the relationship between proficiency and
performance in a variety of mental state tasks (not just false belief).
Furthermore, it explores whether the relationship between language
proficiency and performance in mental state tasks differs between
bilingual and monolingual groups. Twenty-six Spanish–English
bilingual and twenty-six English monolingual preschool-age children
completed seven mental state tasks. Findings provide evidence that
high proficiency in English is related to better performance in mental
state tasks for monolinguals. In contrast, high proficiency in both
English and Spanish is related to better performance in mental state
tasks for bilinguals.

INTRODUCTION

In the past, bilingualism has been thought to significantly hamper a child’s
language and cognitive development (see Arsenian, ; Darcy, ;
Macnamara, , for reviews). However, recent research has provided
evidence that bilingualism offers some cognitive advantages such as greater
cognitive flexibility and better selective attention abilities (see Bialystok,
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, , for reviews). These recent findings have lead to the perception,
both in academia as well as general culture, that bilingualism fosters
cognitive advantages over monolingualism (de Bruin, Treccani, & Della
Sala, ). However, other recent studies have shown no differences
between the performance of bilinguals and monolinguals on various
cognitive tasks (Gathercole et al., ; Paap & Greenberg, ).
Through a meta-analysis, de Bruin and colleagues () found that
studies that show a clear bilingual advantage on executive function tasks
are more likely to be published than studies that show mixed results, null
results, or a disadvantage for bilinguals. This publication bias has likely
led to a misrepresentation of the effect that bilingualism has on cognitive
development. In light of these mixed findings, instead of focusing on the
question of whether bilinguals outperform monolinguals on various
cognitive tasks, a better way to frame the question would be to explore
why bilinguals outperform monolinguals in some cases and not others.
Furthermore, researchers should explore whether various factors, such as
language abilities and executive function abilities, interact differently
throughout development for bilingual and monolingual populations.

One area of research that would benefit from this type of exploration is
work that has compared bilingual and monolingual children’s performance
on mental state (i.e., Theory of Mind) tasks. Findings by Berguno and
Bowler (), Bialystok and Senman (), Goetz (), Kovács
(), and Nguyen and Astington () all suggest that bilingualism
positively affects children’s ability to reason about false beliefs.
Furthermore, Rubio-Fernandez and Glucksberg () found that
bilingual adults respond less egocentrically than monolingual adults on a
false belief task. A closer examination of this research reveals that while
bilinguals showed an outright advantage over monolinguals in four studies
(Berguno & Bowler, ; Goetz, ; Kovács, ; Rubio-Fernandez
& Glucksberg, ), they only showed an advantage after proficiency in
the testing language (English) was controlled in two studies (Bialystok &
Senman, ; Nguyen & Astington, ). Many researchers have
interpreted results that show a bilingual advantage after proficiency in the
testing language is controlled as evidence that bilingualism does in fact
foster cognitive advantages (see Carlson & Meltzoff, ). However, it is
not fully understood how children’s language skills are related to
performance on various cognitive tasks, and whether controlling for the
testing language in this way reveals an effect of bilingualism on various
cognitive processes. Furthermore, based on de Bruin and colleagues’
() meta-analysis, it seems likely that some researchers found no
evidence of a bilingual advantage, or even found a bilingual disadvantage
on mental state tasks, but the work was never published. Thus, a more
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thorough exploration of factors that affect bilingual children’s comparative
performance to monolingual children on mental state tasks is needed.

An important first step to understanding why bilingual children
sometimes show better and sometimes show comparable performance to
monolingual children on mental state tasks would be to look at bilingual
children’s level of proficiency across both languages. Researchers have
found substantial evidence of a relationship between the level of
proficiency across languages and the magnitude of various cognitive effects
among bilingual groups (Bialystok, , ; Bialystok & Fang, ;
Carlson & Meltzoff, ; Cummins, ; Ricciardelli, ). Specifically,
bilingual children with high proficiency in both languages tend to
outperform their monolingual peers on specific cognitive tasks, while
bilingual children with low levels of proficiency in one or both languages
tend to perform the same as or worse than their monolingual peers. For
example, Ricciardelli () found that only bilingual children who had
high proficiency in both French and English outperformed English
monolingual children on a variety of cognitive tasks. Cummins () has
called this the ‘Threshold Hypothesis’, in that children must reach a
threshold of proficiency in both languages before they start showing
cognitive advantages over their monolingual peers.

Exploring the relationship between language proficiency and performance
on mental state tasks is important not only because proficiency across
languages has been linked to cognitive advantages among bilinguals, but
also because many researchers have found evidence of a relationship
between language development and the development of mental state
reasoning among monolinguals (see Astington & Baird, ). While there
is quite a bit of disagreement about the exact nature of this relationship,
the evidence that language skills are related to the development of mental
state reasoning is fairly strong. For example, through a meta-analysis,
Milligan, Astington, and Dack () found that a variety of language
abilities (i.e., general language abilities, semantics, receptive vocabulary,
syntax, memory for complements) at a younger age predicted later false
belief task performance, and Slade and Ruffman () found a bi-
directional relationship between language proficiency and understanding
false beliefs across development. Additionally, deaf children who are not
exposed to sign language from birth are delayed in their performance on
both standard and low verbal false belief tasks (P. de Villiers & de
Villiers, ; Figueras-Costa & Harris, ; Peterson & Siegal, ).
Furthermore, there is evidence that learning mental state language (e.g.,
‘think’, ‘know’) enhances children’s ability to reason about mental states
(Harris, De Rosnay, & Pons, ; Montgomery, ), and learning
certain syntactic constructions (e.g., complement syntax such as, “He
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thought he saw a unicorn.”) is important for developing an understanding of
false beliefs (J. de Villiers & de Villiers, ; J. de Villiers & Pyers, ).

While this past research makes a fairly strong case for a relationship
between monolingual children’s language proficiency and their ability to
reason about mental states, it is unclear how language abilities affect the
development of mental state reasoning among bilingual children. This is a
limitation to theories about the development of mental state reasoning,
given that bilingual individuals make up a substantial percentage of the
world’s population. For example, the US census reports that % of the
total US population speaks a language other than English in their home
and % of those individuals reported that they speak English either
“well” or “very well” (US Census Bureau, ). Rates of bilingualism are
estimated to be even higher in other regions of the world, such as an
estimate of close to % in Europe (Tabouret-Keller, ). Thus, to
explain development more broadly, these theories should address how
variations in language proficiency both within and across languages affect
the development of children’s ability to reason about mental states.
With the exception of Nguyen and Astington (), researchers who have

assessed bilingual children’s performance on mental state tasks did not
include reliable measures of proficiency in both languages. Specifically,
Bialystok and Senman () assessed bilingual children’s English
language proficiency by using the Peabody Picture Vocabulary Test
(PPVT: Dunn, Dunn, & Williams, ), but they did not measure
children’s proficiency in their non-English language. Goetz () assessed
children’s proficiency in both English (with the PPVT) and Chinese, but
the measure of Chinese proficiency was created by the researcher, and thus
not standardized. Kovács () and Berguno and Bowler () verified
bilingual status by asking parents and/or teachers about the children’s
exposure to and use of each language, and Rubio-Fernandez and
Glucksberg () asked adult participants about their use of each
language. Lastly, although Nguyen and Astington () did assess
children’s level of proficiency across languages using standardized
measures, they did not look at how children’s relative level of proficiency
across languages affected their performance on the false belief tasks.

Given findings that higher proficiency across languages leads to better
performance on specific cognitive tasks for bilinguals, and findings that
language development is related to mental state reasoning in monolinguals,
the purposes of the current study are: (i) to investigate how proficiency
across languages is related to bilingual children’s performance on mental
state tasks; and (ii) to investigate whether the relationship between
language proficiency and mental state task performance differs between
bilingual and monolingual groups. In the current study, language
proficiency was measured through standardized tests of receptive
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vocabulary, the PPVT in English (Dunn et al., ) and the Test de
Vocabulario en Imágenes Peabody in Spanish (TVIP; Dunn, Lugo, Padilla,
& Dunn, ). This decision was made for two reasons. First, it is easier
to compare results to past work because in past studies researchers
measured language proficiency by assessing children’s receptive vocabulary.
Second, in their meta-analysis, Milligan and colleagues () found that
receptive vocabulary (as measured through the PPVT or the British Picture
Vocabulary Scale) was significantly related to performance on several
mental state tasks (including change-of-location, unexpected-identity,
deception, and belief-emotion) across fifty-three studies (effect size = ·).
Thus, it seems likely that receptive vocabulary will also be related to
performance on the mental state tasks used in the current study.

An additional aim of the current study is to compare bilingual and
monolingual children’s performance on a variety of mental state tasks, not
just false belief tasks. Past research comparing bilingual and monolingual
groups has focused almost exclusively on false belief tasks. While Goetz
() did include two perspective-taking tasks in her study, the results
are difficult to interpret given that she found that English–Chinese
bilinguals only outperformed Chinese, but not English, monolinguals in
one of the two testing sessions. Although there is a long history of using
false belief tasks (especially the unexpected location or Sally/Ann task,
unexpected contents task, and appearance/reality task) as a litmus test for
mental state reasoning abilities, this use has been criticized in recent years.
Bloom and German () cite two main criticisms of this approach,
namely: (i) to pass false belief tasks, children need more than an ability to
think about mental states, as variations in memory abilities, inhibition,
attention, and language abilities are all related to performance on these
tasks; (ii) there are many other aspects of mental state reasoning (such as
understanding the emotions of others) that are not captured by false belief
tasks. Thus, to more fully understand children’s ability to reason about
the thoughts, beliefs, and desires of others, a number of tasks that vary in
both task demands as well as the aspect of mental state reasoning that they
assess should be used. To this end, Wellman and Liu () conducted a
meta-analysis through which they investigated children’s likelihood of
passing a variety of mental state tasks at different ages. They identified
seven tasks that reliably assess children’s understanding of different aspects
of mental state reasoning which were scaled in the following order: diverse
desires, diverse beliefs, knowledge access, contents false beliefs, explicit
false beliefs, beliefs and emotion, and the difference between real and
apparent emotions. Children typically pass the tasks listed first (e.g.,
diverse desires and diverse beliefs) around the age of three, and pass all of
the tasks around the age of five. In addition to the meta-analysis, Wellman
and Liu conducted an experiment assessing the age at which children pass
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each task, which confirmed the scale that they had developed. Thus, to assess
whether bilingualism only affects children’s performance on false belief
tasks, or if bilingualism affects children’s mental state reasoning abilities
more broadly, the current study will compare bilingual and monolingual
children’s performance on the seven tasks in Wellman and Liu’s scale.
To achieve the aims of the current study, there are several methodological

challenges with comparing bilingual and monolingual groups that must be
considered. First, bilingual children vary in systematic ways from
monolingual children because of the conditions that lead to bilingualism in
the first place (e.g., immigration, international adoption, etc.). Thus, it is
often difficult to match bilingual and monolingual children on age, SES,
and a variety of other factors simultaneously (Bialystok, ). This is a
legitimate concern, as some researchers have found no evidence of a
bilingual advantage after they more carefully controlled for differences in
ethnicity and SES (Morton & Harper, ). To address this challenge,
the current study included Spanish–English bilingual children who were
matched to English monolingual children on biological sex, age, and
parental education (see ‘Participants’ section below for details about
matching). In this way, variables other than the primary variable of
interest (i.e., exposure to more than one language) were controlled as
much as possible. Spanish–English bilingual children, in particular, were
selected for several reasons. First, standardized versions of language
measures exist in English and Spanish. Second, this population is fairly
representative of bilingual children in the US, as it has been estimated
that % of the individuals in the US who speak a language other than
English in their homes speak Spanish (August & Hakuta, ; US
Census Bureau, ).

Another major methodological challenge is selecting the language that will
be used when testing children. Testing all of the children in the same
language can be problematic because bilingual children are typically less
proficient than monolingual children in each of the languages that they
speak (Bialystok & Fang, ; Oller & Eilers, ; Perani et al., ).
However, translating the tasks to test children in their most proficient
language is problematic as word choice in each language can affect
children’s performance on mental state tasks (Lee, Olson, & Torrance,
; Sera, Bales, & del Castillo Pintado, ). Some researchers have
addressed this challenge by developing low-verbal or non-verbal versions
of mental state tasks (Schick, de Villiers, de Villiers, & Hoffmeister, ),
but, as yet, such versions do not exist for all of the tasks in Wellman and
Liu’s () scale. Another solution includes testing each bilingual child
twice (once in each language) and testing each monolingual child twice in
the same language. This was the strategy employed by Goetz (), but
is likely not the best method as the monolingual children’s performance
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improved from the first to the second testing session (likely due to practice
effects), while the bilingual children’s performance did not. To address
this challenge, children in the current study were administered Wellman
and Liu’s () tasks in English. This eliminated confounds that are
introduced through translating the tasks or administering the tasks in both
languages. However, this decision did raise the possibility that bilingual
children would perform worse because they are likely to have lower
English language proficiency than their monolingual peers. Thus, the
relationship between language proficiency and performance on the mental
state tasks will be explored to investigate whether lower English
proficiency was related to poorer performance on the mental state tasks for
the bilingual group.

With regards to predictions for the current study, given that greater
proficiency across languages has been shown to be related to more
advantages for bilingual individuals, it is likely that bilingual children with
higher proficiency across two languages will demonstrate better
performance on the mental state tasks than their bilingual age-mates who
have lower proficiency in one or both languages. Furthermore, bilingual
children with high proficiency in both languages are more likely than
bilingual children with low proficiency in one or both languages to
outperform monolingual children on false belief tasks. Given past work
that shows a bilingual advantage on false belief tasks, it seems likely that
the bilinguals will outperform the monolinguals on these tasks. As for the
other mental state tasks, it is difficult to predict whether bilingual children
will show an advantage over monolingual children, because bilingual and
monolingual children’s performance on a wider variety of mental state tasks
has not been compared previously.

METHODS

Participants

Twenty-six Spanish–English bilingual children (mean age = ;, range =
;–;, females = ) and twenty-six English monolingual children (mean
age = ;, range = ;–;; females = ) participated in the study (see
Table ). Children were recruited through local schools, the University of
Minnesota’s Student Housing, the Institute of Child Development
Participant Pool, personal contact by the researcher, and referrals by other
research participants. To find bilingual children who had an adequate level
of proficiency in both languages to show evidence of bilingual effects,
teachers and parents of participants were asked to identify children who
were proficient in both English and Spanish. Each bilingual child was
matched with a monolingual child (from a larger pool of  children) who
was the same gender and as close in age as possible. Each bilingual child
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was typically only a few months older or younger than the matched
monolingual child (mean difference in months = ·, SD= ·, range = –

 months), and the overall ages of the two groups were not significantly
different (t() = ·, p= ·, Cohen’s d= ·) (see Table ). Parents were
asked on a questionnaire to indicate the number of years of schooling that
each parent or guardian completed or highest degree obtained. When
highest degree obtained was indicated, the researcher estimated the number
of years of schooling (High School = , Undergraduate = , etc.). Based
on responses, number of years of schooling for the mother and father were
compared across the bilingual and monolingual groups (see Table ).
Number of years of maternal education did not differ between monolingual
and bilingual groups (t() = ·, p= ·, Cohen’s d= ·). Data were not
given for four of the fathers in the bilingual group, but for the remaining
sample, number of years of paternal education did not differ between
monolingual and bilingual groups (t() = ·, p= ·, Cohen’s d= ·).
Children’s receptive vocabulary was assessed through the Peabody Picture

Vocabulary Test-Third Edition (Dunn et al., ) and through the Test de
Vocabulario en Imágenes Peabody, an equivalent Spanish version (Dunn
et al., ). Children were excluded from the study if they scored  or
below on the PPVT or  or below on the TVIP, the lowest scores that can
be obtained on each test respectively. Data from these children were
excluded because the researcher was unable to obtain an accurate measure
of the children’s proficiency in both languages. Based on questionnaire
responses, twelve of the bilingual children had parents who both spoke

TABLE  . Information about participants

Bilingual group Monolingual group
Statistical
comparison

Sex females =  females = 

males =  males = 
–

Age mean = ; mean = ; t() = ·, p= ·,
Cohen’s d = ·range = ;–; range = ;–;

Maternal education
(number of years)

mean = · (·),
range = –

mean = · (·),
range = –

t() = ·, p= ·,
Cohen’s d = ·

Paternal education
(number of years)

mean = · (·),
range = –

mean = · (·),
range = –

t() = ·, p= ·,
Cohen’s d = ·

English vocab
(PPVT-standardized
score)

mean =  (·),
range = –

mean =  (·),
range = –

t() = ·, p < ·,
Cohen’s d = ·

Spanish vocab
(TVIP-standardized
score)

mean =  (·),
range = –

– –
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Spanish in the home, three had parents who both spoke English in the home,
and eleven had parents who spoke a combination of English and Spanish in
the home.

Five additional bilingual children were excluded from the study for the
following reasons: their raw score on the PPVT was at  or below (n = ),
their raw score on the TVIP was at  or below (n = ), they did not
complete the second session (n = ), or experimenter error (n = ). Four
additional monolingual children were excluded from the study for the
following reasons: experimenter error (n = ) and regularly being exposed
to a language other than English (n = ).

Procedure

The bilingual children completed the PPVT and the TVIP during one
session and the seven mental state tasks during a second session a week
later. During the first session, bilingual children were allowed to select
whether they wanted to complete the English book (PPVT) or Spanish
book (TVIP) first. In this way, each child was likely to select the language
he/she was most comfortable with, reducing the possibility that
performance on the vocabulary tests was affected by not understanding the
task. Each monolingual child completed the PPVT and the seven mental
state tasks during one session. The parents of both the bilingual and
monolingual children were given a brief questionnaire about their
educational level and the child’s exposure to English as well as other
languages. The parents of the bilingual children could select whether they
wanted to complete the English or the Spanish version. The questionnaire
and its translation were developed by Carlson and Meltzoff ().The
seven mental state tasks were administered to all children in English
following the procedures outlined in Wellman and Liu (), except that
in some cases the character names or toy animals used were changed. The
diverse desires task assessed children’s understanding that a character
could have a different desire (i.e., different food preference) than their
own. The diverse beliefs task assessed children’s understanding that they
could have one belief (i.e., about the location of a cat) while a character
could have a different belief. The knowledge access task assessed children’s
understanding that they might know what was inside an unmarked box,
but a character that had never seen inside the box wouldn’t know its
contents. The contents false belief task assessed children’s understanding
that they might know the contents of a marked box (i.e., Band-Aid box
containing a giraffe), but a character that had never seen inside the box
would have a false belief about the contents of that box. The explicit false
belief task assessed children’s understanding that even though an object
was hidden in one location (i.e., gloves hidden in a backpack), a character
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would look in a different location if that was where he believed that the object
was. The belief–emotion task assessed children’s understanding that a
character could feel happy if he believed that a box contained something
desirable (i.e., cheerios), even though the child knew that the box
contained something undesirable (i.e., rocks). The real–apparent emotions
task assessed children’s understanding that an individual could have a
happy expression on his face even though he felt sad on the inside. The
knowledge access, belief–emotion, and real–apparent emotions tasks
included memory check questions that assessed children’s understanding
of the task thus far (see Wellman & Liu, ). If the child answered one
of the questions incorrectly, the researcher provided the correct answer to
remind the child of a critical component of the task.

To reduce the likelihood that children would pass the mental state tasks by
chance, a second version of each task was created. For six of the tasks, the
second version followed the exact format of Wellman and Liu ()
except different pictures or containers were used. For the real–apparent
emotions task, the second version of the task included the story of a boy
who received socks for his birthday from a friend, but didn’t want to hurt
his friend’s feelings so he hid how he felt. The tasks were administered to
each child in one of seven different randomized orders using a  ×  Latin
square design with the two versions of each task always being presented
one after the other. Based on their performance on the tasks, each child
was assigned a score between  and  for each aspect of mental state
reasoning ( point for passing Wellman and Liu’s version of the task and
 point for passing the second version of the task) and a composite score
between  and  for their overall performance.

RESULTS

Vocabulary scores

The average standardized PPVT score of the bilingual group was  (SD =
·, range –) and the average standardized TVIP score was 

(SD = ·, range –). The average standardized PPVT score for
the monolingual group was  (SD = ·, range –). A paired
samples t-test revealed that the bilingual children’s performance on the
PPVT and TVIP (using the standardized scores of these measures) did not
significantly differ (t() = ·, p = ·, Cohen’s d = ·). Raw PPVT and
TVIP scores cannot be compared because they are on different scales. An
independent samples t-test was conducted to compare the bilingual and
monolingual children’s performance on the PPVT. The monolingual
children’s English vocabulary scores were significantly higher than the
bilingual children’s for both raw (t() = ·, p = ·, Cohen’s d = ·)
and standardized scores (t() = ·, p < ·, Cohen’s d = ·).
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Comparing the two versions of the mental state tasks

A series of chi-square analyses were conducted to assess whether children’s
performance (pass vs. fail) on Wellman and Liu’s () version of each
mental state task was significantly related to children’s performance (pass
vs. fail) on the second version of each task. These analyses revealed a
significant relationship between children’s performance on version  and
version  of each task, indicating that both versions are similar (diverse
desires: χ (, N = ) = ·, p = ·, ϕ= ·; diverse beliefs: χ (, N =
) = ·, p= ·, ϕ = ·; knowledge access χ (, N= ) = ·,
p < ·, ϕ= ·; contents false-belief χ (, N = ) = ·, p < ·,
ϕ= ·; explicit false-belief χ (, N= ) = ·, p< ·, ϕ= ·;
belief–emotion χ (, N = ) = ·, p< ·, ϕ= ·; real–apparent
emotion χ (, N = ) = ·, p = ·, ϕ= ·).

Comparing the bilingual and the monolingual children’s performance

To compare the two groups’ performance on the mental state tasks, an
independent samples t-test was conducted with language group (bilingual,
monolingual) as the independent variable and the composite mental state
task score as the dependent variable. This analysis revealed that there was
not a significant difference between the two groups (t() = ·, p = ·,
Cohen’s d = ·). To compare the groups’ performance on the individual
tasks, a series of ordinal logistic regressions were conducted with language
group (bilingual, monolingual) as the independent variable and task score
as the dependent variable. Ordinal regressions were used in this case
because the children’s scores were either , , or  in the individual tasks,
so OLS regression would not be appropriate. These regressions revealed
significant effects for the diverse desires and explicit false belief tasks. For
the diverse desires task, the bilingual group scored significantly higher
than the monolingual group (B= ·, odds ratio [OR] = · [% CI =
·–·], Wald χ[] = ·, p = ·). For the explicit false belief task,
the bilingual group scored significantly lower than the monolingual group
(B= –·, OR = · [% CI = ·–·], Wald χ[] = ·, p = ·).
None of the other tasks showed a significant difference between groups.

Relationship between language proficiency and mental state tasks performance

To explore whether English language proficiency predicts performance on
the mental state tasks for the monolingual and bilingual groups, several
regression analyses were conducted with English proficiency (using PPVT
standardized scores) as the independent variable and children’s composite
mental state task score as the dependent variables. For the monolingual
group, English proficiency significantly predicted overall performance on
the mental state tasks (B= ·, t = ·, p = ·). However, this was
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not the case for the bilingual group (B= ·, t= ·, p = ·). To
further explore the relationship between English language proficiency and
mental state task performance within the monolingual group, a regression
was conducted for each mental state task. These analyses revealed a
significant relationship between English proficiency and performance on
the knowledge access task (B = ·, t= ·, p = ·) and the belief–
emotion task (B= ·, t= ·, p= ·). There was not a significant
relationship between English proficiency and performance on any of the
other mental state tasks for the monolingual group.

To further explore the relationship between language proficiency and
performance on the mental state tasks for the bilingual group, a regression
analyses with English and Spanish proficiency (using PPVT and TVIP
standardized scores) as the independent variables and children’s composite
mental state task score as the dependent variable was conducted (see
Table ). This analysis revealed an interaction effect of English proficiency
and Spanish proficiency (B= ·, t= ·, p = ·). This interaction
was followed up with tests of simple slopes to find the effect of English
proficiency at different levels of Spanish proficiency (see Aiken & West,
). For Spanish proficiency, at its mean or one standard deviation
below its mean, English proficiency was not significantly predictive of
composite mental state score (see Table ). For Spanish proficiency one
standard deviation above its mean, however, English proficiency was
significantly predictive (simple slope = ·, t= ·, p= ·). Similar
regressions were conducted to explore the effect of English and Spanish
proficiency on performance on each mental state task. These analyses
revealed a significant interaction effect for the diverse desires, (B = ·, t
= ·, p= ·) and explicit false beliefs tasks (B= ·, t = ·, p
= ·). Simple slopes analyses found that for Spanish proficiency one
standard deviation below the mean, English proficiency had a negative
association with diverse desires (simple slope = –·, t= –·, p
= ·), but for Spanish proficiency one standard deviation above the
mean, English proficiency had a positive association with diverse desires
(simple slope = ·, t= ·, p < ·). For Spanish proficiency at the
mean, English proficiency was not significantly associated with diverse
desires. For the explicit false belief task, simple slopes analyses found that
English proficiency had a significant positive association with explicit false
belief for Spanish proficiency one standard deviation above the mean
(simple slope = ·, t= ·, p < ·) or Spanish proficiency at the
mean (simple slope = ·, t= ·, p = ·). For Spanish proficiency
one standard deviation below the mean, English proficiency was not
significantly associated with explicit false belief (see Table ).
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DISCUSSION

The aims of the current study were:(i) to examine the relationship between
proficiency across languages and performance on mental state tasks for
bilinguals; and (ii) to explore whether the relationship between language
proficiency and performance on mental state tasks differed for monolingual
and bilingual groups. For the monolingual children, higher English
proficiency predicted a better overall mental state task score. This finding
coincides with a large body of past research showing a positive relationship
between language proficiency and mental state reasoning among
monolingual children (J. de Villiers & Pyers, ; Lohmann &
Tomasello, ; Milligan et al., ). In contrast, English proficiency
was not related to overall mental state task performance for the bilingual
children. Instead, proficiency in English was only related to a higher
overall mental state task score when children had a high level of
proficiency in Spanish. These results coincide with past research with
bilinguals in that a higher level of proficiency across languages predicts
better performance on specific cognitive tasks (Bialystok, , ;
Bialystok & Fang, ; Carlson & Meltzoff, ; Cummins, ).

While the current study does provide evidence of a relationship between
higher proficiency across languages and better performance on mental state
tasks for bilinguals, the question still remains of the mechanism through
which this occurs. Many researchers have suggested that bilingualism leads
to better inhibitory control skills because bilinguals must inhibit one
language while activating the other in various sociolinguistic situations
(Costa, Miozzo, & Caramazza, ). Thus, given evidence that
bilingualism fosters better inhibitory control skills (see Bialystok & Craik,
, for a review) and that inhibitory control skills are related to
children’s performance on mental state tasks, at least among monolinguals

TABLE  . Simple slopes analyses following significant Spanish proficiency ×
English proficiency interactions in predicting task performance for the bilingual
group

Association between English proficiency and task score at different
levels of Spanish proficiency

Spanish proficiency
 SD below mean

Spanish proficiency
at mean

Spanish proficiency
 SD above mean

Diverse desires B= –·, t= –·,
p= ·

B= ·, t= ·,
p= ·

B= ·, t= ·,
p< ·

Explicit false belief B= –·, t= –·,
p= ·

B= ·, t= ·,
p= ·

B= ·, t= ·,
p< ·

Composite mental
state score

B= –·, t= –·,
p= ·

B= ·, t= ·,
p= ·

B= ·, t= ·,
p= ·
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(Carlson, Mandell, & Williams, ; Carlson & Moses, ; Carlson,
Moses, & Breton, ; Frye, Zelazo, & Palfai, ; Hughes, ;
Perner & Lang, ), it is possible that inhibitory control is the
mechanism through which language proficiency affects performance on
mental state tasks (Rubio-Fernandez & Glucksberg, ). However,
Nguyen and Astington () found that bilingual children’s performance
on a working memory task, and not their performance on an inhibitory
control task, mediated performance on false belief tasks (but only after
language proficiency was controlled). Furthermore, there is evidence that, in
some populations, language abilities are better predictors of performance on
mental state tasks than inhibitory control abilities. For example, de Villiers
and de Villiers () found that for deaf children who were not exposed
to sign language, language abilities (both expressive vocabulary and syntax
comprehension), and not executive function abilities, predicted performance
on false belief tasks. Thus, perhaps a more parsimonious explanation for
the current findings is that measuring bilingual children’s abilities in both
languages gives a more accurate picture of their overall language skills, and
that language skills aid mental state task performance regardless of the
language they are acquired in. So, for example, if learning mental state
terms and complement syntax are important for developing an
understanding of mental states, perhaps children only need to learn those
terms or constructions in one language to start to show better mental state
reasoning skills regardless of the testing language. To investigate these
various explanations, future research should include measures of inhibitory
control as well as more comprehensive tests of language abilities (both
within and across languages) when investigating bilingual children’s
performance on mental state tasks. Specific areas of language development,
such as knowledge of mental state terms and complement syntax, that have
been shown to be related to mental state reasoning in monolingual
populations, should be explored in bilingual populations as well.

With regard to the bilingual and monolingual children’s comparative
performance on the individual tasks, interestingly, bilingual children did not
show an advantage over monolingual children on the false belief tasks
included in Wellman and Liu’s () scale. In fact, bilingual children
showed a disadvantage on the Explicit False Belief task, while Kovács
() and Rubio-Fernandez and Glucksberg () found evidence of an
outright bilingual advantage on this task. Given evidence that higher
proficiency across languages was related to better performance on the mental
state tasks, it is possible that there was too much variation in language
proficiency in the current sample of bilingual children (range of English
PPVT standardized scores = –; range of Spanish TVIP standardized
scores = –) to show an advantage over monolingual children on the
false belief tasks. It is compelling, however, that despite the wide range of
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English proficiency scores within the bilingual group, and the fact that the
mental state tasks were administered in English, English proficiency alone
was not significantly related to overall mental state task performance for
the bilingual group as it was for the monolinguals. This suggests that the
relationship between language proficiency and performance on mental state
tasks does indeed differ between bilingual and monolinguals.

With regard to children’s performance on the other mental state tasks,
bilinguals were shown to outperform monolinguals on one task (i.e.,
diverse desires), perform worse than monolinguals on one task (i.e.,
explicit false belief), and perform similarly to monolinguals on the
remaining mental state tasks. As discussed in the ‘Introduction’, there is a
tendency to publish results that show a bilingual advantage, while failing
to publish results that show mixed or null results. In fact, de Bruin,
Treccani, and Della Sala () posit that one reason for this bias is that
researchers submit for publication results from tasks that show a bilingual
advantage, but do not include results from tasks that show similar
performance between bilinguals and monolinguals. Given de Bruin,
Treccani, and Della Sala’s findings, it seems likely that the results from
the current study reflect a more accurate picture of bilingual and
monolingual individuals’ relative performance on cognitive tasks. Namely,
bilinguals outperform monolinguals in some cases and not others.
Unfortunately, the differing levels of performance of the monolinguals and
bilinguals on the various mental state tasks included in the current study
are difficult to interpret. Theoretically, researchers need to more fully
explore whether passing a variety of mental state tasks requires the
development of a single cognitive process that improves over time, or
whether distinct, but somewhat inter-related skills, are needed to pass each
task (Peterson, Wellman, & Liu, ; Peterson, Wellman, & Slaughter,
; Schick et al., ; Wellman, Fang, & Peterson, ; Wellman &
Liu, ). Furthermore, given that the vast majority of research
exploring the relationship between children’s language abilities and their
ability to reason about mental states has focused on performance on false
belief tasks, it is unknown how language abilities differentially affect
performance on each of Wellman and Liu’s () tasks. Thus, future
research is needed to gain a better understanding of the relationship
between mental state reasoning and language proficiency (within and
across languages) to clarify why bilinguals sometimes perform differently
than monolinguals on some mental state tasks and not others.

One final consideration is the role of intelligence in the bilingual children’s
performance on the mental state and language tasks. While the results
suggest that higher proficiency across languages fosters bilingual children’s
ability to reason about mental states, it is possible that children with
higher proficiency in both languages are generally more intelligent, and
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thus likely to perform better on the mental state tasks than children with
lower language proficiency. However, if higher intelligence was driving the
performance of the highly proficient bilinguals, it is likely that they would
have performed better than the less proficient bilinguals on a wider variety
of mental state tasks, particularly the most difficult tasks in the scale.
Instead, the highly proficient bilinguals showed an advantage on the
easiest task in the scale (i.e., diverse desires) as well as one of the middle
tasks in the scale (i.e., explicit false belief). Thus, the explanation that
intelligence is driving the differences observed within the bilingual group
seems unlikely. However, further research could be conducted to better
understand the role of intelligence in children’s performance on these tasks.
In sum, results from the current study support the prevalent theoretical

perspective that language proficiency is related to mental state reasoning
abilities among monolinguals. However, results also suggest that the
relationship between language development and the development of
mental state reasoning functions somewhat differently for bilingual
individuals. Namely, proficiency across languages, not English proficiency
alone, predicted performance on the mental state tasks for the bilingual
group. Because a relatively high proportion of the world’s population is
bilingual, at least to some degree, the current theoretical framework must
be expanded to explain how language proficiency across multiple languages
is related to children’s developing understanding of mental states.
Furthermore, efforts should be made to develop a more comprehensive
theoretical framework to explain the skills required to reason about
different mental states, and how language skills relate to understanding
those mental states for both bilingual and monolingual individuals.

REFERENCES

Aiken, L. S. & West, S. G. (). Multiple regression: testing and interpreting interactions.
Thousand Oaks, CA: Sage Publications.

Arsenian, S. (). Bilingualism and mental development. New York: Teachers College Press.
Astington, J. W. & Baird, J. A. (). Why language matters for theory of mind. New York:
Oxford University Press.

August, D. & Hakuta, K. (). Improving schooling for language-minority children: a research
agenda. Washington, DC: National Academy Press.

Berguno, G. & Bowler, D. M. (). Communication interactions, knowledge of a second
language, and theory of mind in young children. Journal of Genetic Psychology: Research
and Theory on Human Development (), –.

Bialystok, E. (). Levels of bilingualism and levels of linguistic awareness. Child
Development , –.

Bialystok, E. (). Bilingualism in development: language, literacy, and cognition. Cambridge:
Cambridge University Press.

Bialystok, E. (). Bilingualism: the good, the bad, and the indifferent. Bilingualism , –.
Bialystok, E. & Craik, F. (). Cognitive and linguistic processing in the bilingual mind.
Current Directions in Psychological Science , –.

GORDON



https://doi.org/10.1017/S0305000915000276 Published online by Cambridge University Press

https://doi.org/10.1017/S0305000915000276


Bialystok, E. & Fang, F. (). Language proficiency and executive control in proactive
interference: evidence from monolingual and bilingual children and adults. Brain and
Language , –.

Bialystok, E. & Senman, L. (). Executive processes in appearance-reality tasks: the role of
inhibition of attention and symbolic representation. Child Development , –.

Bloom, P. & German, T. P. (). Two reasons to abandon the false belief task as a test of
theory of mind. Cognition () B–.

Carlson, S. M., Mandell, D. J. & Williams, L. (). Executive function and theory of mind:
stability and prediction from ages  to . Developmental Psychology (), –.

Carlson, S. M. & Meltzoff, A. (). Bilingual experience and executive functioning in
young children. Developmental Science , –.

Carlson, S. M. & Moses, L. (). Individual differences in inhibitory control and children’s
theory of mind. Child Development (), –.

Carlson, S. M., Moses, L. J. & Breton, C. (). How specific is the relation between
executive function and theory of mind? Contributions of inhibitory control and working
memory. Infant and Child Development , –.

Costa, A., Miozzo, M. & Caramazza, A. (). Lexical selection in bilinguals: Do words in
the bilingual’s two lexicons compete for selection? Journal of Memory and Language (),
–.

Cummins, J. (). The influence of bilingualism on cognitive growth: a synthesis of
research findings and explanatory hypotheses. Working Papers on Bilingualism , –.

Cummins, J. (). Bilingualism and the development of metalinguistic awareness. Journal
of Cross-Cultural Psychology , –.

Darcy, N. T. (). A review of the literature on the effects of bilingualism upon the
measurement of intelligence. Journal of Genetic Psychology , –.

de Bruin, A., Treccani, B. & Della Sala, S. (). Cognitive advantage in bilingualism: An
example of publication bias? Psychological Science (), –.

de Villiers, J. & de Villiers, P. (). Complements enable representation of the contents of
false beliefs: the evolution of a theory. In S. Foster-Cohen (ed.), Language acquisition (pp.
–). Basingstoke: Palgrave-McMillian Press.

de Villiers, J. & Pyers, J. E. (). Complements to cognition: a longitudinal study of the
relationship between complex syntax and false-belief understanding. Cognitive
Development , –.

de Villiers, P. & de Villiers, J. (). Deception dissociates from false belief reasoning in deaf
children: implications for the implicit versus explicit theory of mind distinction. British
Journal of Developmental Psychology , –.

Dunn, L. W., Dunn, L. M. & Williams, K. T. (). Peabody Picture Vocabulary Test-third
edition. Circle Pines, MN: American Guidance Service.

Dunn, L. W., Lugo, D. E., Padilla, E. R. & Dunn, L. M. (). Test de vocabulario en
imágenes Peabody. Circle Pines, MN: American Guidance Service.

Figueras-Costa, B. & Harris, P. L. (). Theory of mind development in deaf children: a
nonverbal test of false-belief understanding. Journal of Deaf Studies and Deaf Education
, –.

Frye, D., Zelazo, P. & Palfai, T. (). Theory of mind and rule-based reasoning. Cognitive
Development (), –.

Gathercole, V. C., Thomas, E. M., Kennedy, I., Prys, C., Young, N., Guasch, N. V., . . .
Jones, L. (). Does language dominance affect cognitive performance in bilinguals?
Lifespan evidence from preschoolers through older adults on card sorting, Simon, and
metalinguistic tasks. Frontiers in Psychology (), –.

Goetz, P. (). The effects of bilingualism on theory of mind development. Bilingualism ,
–.

Harris, P. L., De Rosnay, M. & Pons, F. (). Language and children’s understanding of
mental states. Current Directions in Psychological Science (), –.

Hughes, C. (). Executive function in preschoolers: links with theory of mind and verbal
ability. British Journal of Developmental Psychology (), –.

B ILINGUALISM AND MENTAL STATE REASONING



https://doi.org/10.1017/S0305000915000276 Published online by Cambridge University Press

https://doi.org/10.1017/S0305000915000276


Kovács, A. M. (). Early bilingualism enhances mechanisms of false-belief reasoning.
Developmental Science , –.

Lee, K., Olson, D. R. & Torrance, N. (). Chinese children’s understanding of false
beliefs: the role of language. Journal of Child Language , –.

Lohmann, H. & Tomasello, M. (). The role of language in the development of false belief
understanding: a training study. Child Development , –.

Macnamara, J. (). Bilingualism and primary education. Edinburgh: Edinburgh University
Press.

Milligan, K., Astington, J. W. & Dack, L. A. (). Language and theory of mind:
meta-analysis of the relation between language ability and false-belief understanding.
Child Development , –.

Montgomery, D. E. (). The developmental origins of meaning for mental terms. In
J. Astington & J. Baird (eds), Why language matters for theory of mind (pp. –).
New York: Oxford University Press.

Morton, J. & Harper, S. (). What did Simon say? Revisiting the bilingual advantage.
Developmental Science (), –.

Nguyen, T. & Astington, J. W. (). Reassessing the bilingual advantage in theory of mind
and its cognitive underpinnings. Bilingualism: Language and Cognition (), –.

Oller, D. K. & Eilers, R. (). Language and literacy in bilingual children. Clevedon:
Multilingual Matters.

Paap, K. & Greenberg, Z. (). There is no coherent evidence for a bilingual advantage in
executive processing. Cognitive Psychology (), –.

Perani, D., Abutalebi, J., Paulesu, E., Brambati, S., Scifo, P., Cappa, S. F. & Fazio, F. ().
The role of age of acquisition and language usage in early, high-proficient bilinguals: an
fMRI study during verbal fluency. Human Brain Mapping , –.

Perner, J. & Lang, B. (). Development of theory of mind and executive control. Trends in
Cognitive Sciences (), –.

Peterson, C. C. & Siegal, M. (). Insights into theory of mind from deafness and autism.
In M. Coltheart & M. Davies (eds), Pathologies of belief (pp. –). Malden, MA:
Blackwell Publishers.

Peterson, C. C., Wellman, H. & Liu, D. (). Steps in theory-of-mind development for
children with deafness or autism. Child Development , –.

Peterson, C. C., Wellman, H. & Slaughter, V. (). The mind behind the message:
advancing theory-of-mind scales for typically developing children, and those with
deafness, autism, or asperger syndrome. Child Development (), –.

Ricciardelli, L. A. (). Bilingualism and cognitive development in relation to threshold
theory. Journal of Psycholinguistic Research , –.

Rubio-Fernandez, P. & Glucksberg, S. (). Reasoning about other people’s beliefs:
bilinguals have an advantage. Journal of Experimental Psychology: Learning, Memory, and
Cognition (), –.

Schick, B., de Villiers, P., de Villiers, J. & Hoffmeister, R. (). Language and theory of
mind: a study of deaf children. Child Development , –.

Sera, M. D., Bales, D. W. & del Castillo Pintado, J. (). Ser helps Spanish speakers
identify ‘real’ properties. Child Development , –.

Slade, L. & Ruffman, T. (). How language does (and does not) related to theory of mind:
a longitudinal study of syntax, semantics, working memory and false belief. British Journal
of Developmental Psychology , –.

Tabouret-Keller, A. (). Bilingualism in Europe. In T. K. Bhatia & W. C. Ritchie (eds),
The handbook of bilingualism (pp. –). Malden, MA: Blackwell Publishing.

US Census Bureau. (). Language use in the United States. Online: <http://www.census.
gov/content/dam/Census/library/publications//acs/acs-.pdf>.

Wellman, H., Fang, F. & Peterson, C. C. (). Sequential progressions in a theory-of-mind
scale: longitudinal perspectives. Child Development (), –.

Wellman, H. & Liu, D. (). Scaling of theory-of-mind tasks. Child Development (),
–.

GORDON



https://doi.org/10.1017/S0305000915000276 Published online by Cambridge University Press

https://doi.org/10.1017/S0305000915000276


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


