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ARTICLE INFO ABSTRACT
Keywords: Most children in the world grow up bilingual, and bilingualism has been linked to a range of
Creativity linguistic and other cognitive skills. One such skill is creativity, which is thought could be

Divergent thinking
Bilingualism
Cognitive development

increased in bilinguals due to enhanced executive functions or more diverse cultural experiences.
However, extant literature with children has produced mixed results, perhaps due to methodo-
logical limitations. In this study, bilingual and monolingual children (N = 111, 60% bilingual)
sampled from the same British schools completed three measures of divergent thinking, alongside
measures of nonverbal intelligence, vocabulary, and exposure to English. No differences were
found between monolingual and bilingual children across any of the divergent thinking tasks or
measures, either before or after controlling for possible confounds, and effect sizes were negli-
gible to small. This well-powered, pre-registered study provides no evidence for a bilingual
advantage in the divergent thinking component of creativity amongst children, suggesting that
previous mixed results may have been due to a high prevalence of false positives. Thus, while
bilingualism has many benefits for children, divergent thinking is not one of them.

1. Introduction

Many, if not most, children around the world are growing up bilingual (Department for Education, 2020; Qi, 2016; Ryan, 2013;
UNESCO, 2016). Acquiring more than one language to a degree of fluency, and regularly using and switching between these multiple
languages brings several direct benefits for children, including improved language skills across both first and second languages
(Murphy et al., 2015; Yelland et al., 1993), the ability to communicate with more people (Eberhard, Simons, & Fennig, 2021), and
potential for greater vocational and economic prospects (Agirdag, 2014). Researchers have sought to identify cognitive benefits of
bilingualism beyond the domain of language, and bilingualism is claimed to impact a broad range of cognitive skills in adults,
including learning, memory, metacognition, theory of mind, and attention (Adesope et al., 2010; Barac et al., 2014; Escudero, Mulak,
Fu, & Singh, 2016). Therefore, it is critical that we understand the impact of the bilingual experience on children’s broader cognitive
development too.

The impact of bilingualism on creativity has attracted significant research attention. Creativity is defined as the ability of an in-
dividual or group to generate ideas or products that are both novel and useful within a social context (Amabile & Pratt, 2016) and is
considered a critical 21% century skill for children to develop to successfully participate in contemporary societies and economies
(Ananiadou & Claro, 2009). For children, examples of creativity could include making novel and meaningful personal interpretations
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during learning, such as thinking of their own ideas for why Pluto should or should not be considered a planet, or participating in
everyday creative activities, such as painting a picture or inventing a joke (Kaufman & Beghetto, 2009). Creativity involves the
processes of both divergent thinking, that is the capacity to generate multiple solutions to a problem, and convergent thinking, or the
process of selecting ideas to produce a correct or preferred solution (Guilford, 1967).

Children’s creativity has been assessed in several ways (Plucker & Makel, 2019), including divergent thinking tests (Guilford, 1967;
Torrance, 1966), insight tasks (Duncker & Lees, 1945; Lee et al., 2014; Mednick, 1962), and consensual assessment of creative products
(Amabile, 1982). The most commonly used of these types of tests are divergent thinking measures (Plucker & Makel, 2019), such as the
Torrance Test of Creative Thinking or TTCT (Kim, 2011; Torrance, 1966). Such measures require participants to generate multiple
ideas in response to a prompt, which can involve ideational tasks (e.g., generating uses for an object, Guilford, 1956), figural tasks
(such as making pictures by completing figures, Torrance, 1966), linguistic tasks (e.g., generating definitions of polysemous words,
Jacobs & Pierce, 1966), or motor tasks (e.g., demonstrating different ways to move across a room, Torrance, 1981). Scoring produces a
number of outcome variables, typically consisting of evaluating the number of valid responses (fluency), the number of different
categories of response generated (flexibility), the rareness of each response amongst the sample or a standard population (originality),
and the degree of detail of each response (elaboration). However, other specific features have also been assessed, such as abstractness
of titles (producing expressive rather than literal labelling titles for figures), resistance to premature closure (using less direct means to
close an incomplete figure), and a creative strengths score based on a number of other traits such as humour, emotional expressiveness,
and richness of imagery (Torrance & Ball, 1984). Divergent thinking tasks have been found to be reliable and valid across a number of
studies with both adults and children (Kim, 2006; Runco et al., 2010; Zachopoulou et al., 2009).

With regard to how bilingualism may affect creativity, two specific hypotheses have been put forward. Firstly, via executive
functions (Sampedro & Pena, 2019): being bilingual has been associated with improved executive functions developed through
switching between languages (Bialystok, 2015), and in turn executive functions have been correlated with divergent thinking skills,
which are thought to help to inhibit common responses and switch categories more easily (Benedek et al., 2012; Kubota et al., 2020;
Lee & Therriault, 2013). However, recent research has also challenged the link between bilingualism and executive function (Leh-
tonen et al., 2018; Nichols et al., 2020) and executive function and some aspects of creativity (Beck et al., 2016). A second explanation
for the putative link between bilingualism and creativity is the cultural diversity hypothesis (e.g., Kharkhurin, 2008). This account
proposes that bilinguals may be more creative because they have more diverse life experiences (Ritter et al., 2012) such as moving
between countries and participating in multiple cultures. Indeed, in research on bilingualism and creativity, samples are often from
immigrant populations (Kharkhurin, 2008) and in countries like the UK, most bilingual children speak languages which originate from
other countries (Department for Education, 2012). Research suggests that multicultural experiences enhance creativity using several
indices, including divergent thinking, for adults (Leung & Chiu, 2010; Leung et al., 2008) and adolescents (Chang et al., 2014). Thus, it
may be differences in cultural experiences that drive potential differences in creativity between monolingual and bilingual individuals.

However, the evidence pertaining to the impact of bilingualism on creativity with children is far from consistent across studies.
Existing studies have generated conflicting findings regarding the impact of bilingualism on children’s creativity, with most using
divergent thinking measures. Some studies have suggested that bilingual children perform better than monolingual children in terms of
verbal creativity (Leikin, 2013; Leikin & Tovli, 2014), whilst others have found no effect (Jacobs & Pierce, 1966) or suggested a
bilingual advantage only in figural and not verbal measures (Okoh, 1980; Ricciardelli, 1992; Sampedro & Pena, 2019). Other studies
found different results depending not only on the general mode of presentation (verbal/figural), but also the specific task domain (e.g.
mathematical vs. practical problem-solving) (Leikin, 2013). In addition, most studies have found effects of bilingualism on some
combinations of specific outcome measures but not others from the same task (Carringer, 1974; Lee & Kim, 2011; Leikin, 2013;
Ricciardelli, 1992; Torrance et al., 1970), such as originality but not fluency or flexibility (Leikin, 2013); imagination score but not
fluency (Ricciardelli, 1992); or title abstractness and creative strengths, but not fluency, elaboration, originality, or resistance to
premature closure (Lee & Kim, 2011). In one study for example, bilingual children performed poorer than monolinguals on a figural
creativity task in terms of fluency and flexibility, but better than monolinguals in terms of elaboration (Torrance et al., 1970).

The mixed findings within and between studies could be explained by several factors. Firstly, most studies have small samples with
some having as few as 10 to 15 participants per subgroup (Leikin, 2013; Leikin & Tovli, 2014; Ricciardelli, 1992), which do not make
for reliable comparisons (Button et al., 2013). Secondly, because divergent thinking tasks generate multiple scores (e.g., fluency,
flexibility, and originality), there is a risk of false positive results where studies have not a priori limited their variables of interest
and/or controlled for multiple comparisons (Wicherts et al., 2016). For example, Leikin, (2013) calculated fluency, flexibility and
originality scores for two tasks (pictorial multiple solution and creating an equal number task) and found an effect of bilingualism on
only one of these six measures (originality on the creating an equal number task).

Furthermore, existing research does little to rule out important confounds that could explain differences between groups. Very few
studies have controlled for other potentially confounding variables between the language groups compared, such as intelligence.
Intelligence, while distinct from creativity, is known to predict creativity scores (Kim, 2005). Intelligence could feasibly differ between
language groups in many studies, especially where the children in different language groups are sampled from different schools or
areas (Jacobs & Pierce, 1966; Leikin, 2013; Torrance et al., 1970). Furthermore, many studies compare proficient, balanced bilinguals -
that is those who have good proficiency in both their first and second languages — to monolingual or lower proficiency bilingual groups
(Carringer, 1974; Lee & Kim, 2011; Leikin & Tovli, 2014; Sampedro & Pena, 2019). Balanced bilinguals have been shown to have
superior language skills and may have superior general cognitive skills than other bilingual groups (Woumans, Ameloot, Keuleers, &
Van Assche, 2019). One exception to this was a study which found that bilinguals performed better than monolinguals in terms of
verbal but not figural originality and that this effect was maintained after controlling for verbal intelligence (Okoh, 1980). However,
the intelligence measures used differed between groups and the full statistics for the analysis were not reported.
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Given the mixed evidence on this question, the methodological limitations of previous studies, and the recognized importance of
replication of findings within psychology (Open Science Collaboration, 2015), the aim of this study was to examine whether bilingual
and monolingual children differ in terms of their creativity by implementing a more robust study design. By including a larger sample,
pre-registering our analyses, and controlling for potential confounds, the present study will allow us to better distinguish whether the
effect of bilingualism on divergent thinking in children is reliable, rather than a product of other differences between groups (e.g., in
intelligence). Thus, in this pre-registered study, 111 British monolingual and bilingual children recruited from the same schools
completed three measures of divergent thinking: a word meanings task, an alternate uses task, and a drawing task. Participants also
completed measures of their English vocabulary and non-verbal intelligence. The research question was whether bilingual and
monolingual children differed in terms of their creative performance and whether these differences remained after controlling for their
verbal and non-verbal intelligence.

2. Method
2.1. Design

A mixed design was used, with a between-subjects factor of language group (bilingual or monolingual) and within-subjects factors
of divergent thinking measures. All participants completed all divergent thinking tasks in the same fixed order. The methods and
analyses were pre-registered on the Open Science Framework (https://osf.io/swq49/) and any exploratory deviations from this are
noted.

2.2. Participants

Participants were 111 children (59 female), recruited through five state schools in southern England. One further child could not
complete any of the creativity tests because they could not follow the instructions (their English vocabulary was very low - BPVS raw
score of 12). Post-hoc power analysis shows that with a minimum group size of 46, the power to detect the large effect size (F = 0.4)
shown in previous studies was 97% and a medium effect size (F = 0.3) was 81%.

Children were from school year groups 1 and 4 (aged 5 to 6 years and 8 to 9 years). Details of the participants in each group are
shown in Table 1. All children were English speakers and used English daily at school. Bilingual children (n=67) spoke English and
another language more than once a week. The bilingual children used a variety of languages: 18 different languages were used in total,
with the most common being Polish (n=12), Punjabi (n=8), Tetum (n=>5), Malayalam (n=5), Arabic (n=4), and Nepalese (n=4). In
terms of language dominance, the bilingual children were on average balanced with a slight bias towards English (with a score of 9
being balanced, see Language Background section below; M = 8.20, SD = 3.21, Min = 1.00, Max = 15.00). The monolingual and
bilingual groups did not differ in age, gender, or non-verbal intelligence (see Table 1). They did differ in English vocabulary and years
learning English, in favour of the monolingual group.

2.3. Measures

2.3.1. Divergent Thinking
Children’s divergent thinking was measured using three tasks.

2.3.1.1. Linguistic Task: Word Meanings Test. This test measures children’s ability to produce many different senses of a word and is
adapted from the Word Meanings Test in work which examined children’s linguistic creativity (Jacobs & Pierce, 1966; Okoh, 1980). In
this task, children were given a word which has many senses, and asked to provide as many different uses of that word as possible. The
five stimuli, presented in a fixed order, were: set, head, hand, turn, and cross. An example was given (roll) and a practice item with
feedback (pound) prior to the target items. Children were given 45 seconds for each word. The scores for this test were fluency (the
number of responses generated per item, excluding repetitions and unclassifiable responses), flexibility (the number of different senses
generated per item), and originality (the reciprocal of the average proportional frequency of response categories). Higher scores
indicate more creative responses.

The instructions participants were given were as follows: "I'm going to tell you a word. I want you to tell me as many different meanings

Table 1
Details of participants in the sample.
Monolingual Bilingual t/ P df p

N 44 67
Age (SD) 7.21 (1.52) 7.65 (1.50) -1.52 109 132
Female (%) 23 (52%) 30 (45%) 0.60 1,111 439
Non-verbal IQ raw (SD) 11.32 (3.80) 12.93 (4.67) -1.90 109 .060
English vocabulary raw (SD) 99.80 (22.20) 93.04 (22.88) 1.58 109 .118
English vocabulary standard (SD) 97.28 (13.11) 87.45 (13.00) 3.88 109 <.001
Years of English (SD) 7.10 (1.63) 5.39 (2.49) 3.57 109 .001
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for the word as you can." They were given the following example: "For example, if I said the word "roll’ you could say roll means a bread roll;
to roll a ball; to do a forward roll; rock and roll music". Children then completed a practice item and received feedback on their responses.
They then completed the 5 items. If the child didn’t respond for 10 seconds, they were given a neutral prompt: “What else can [word]
mean?”

Definitions of each of the 5 target words were sourced from WordNet (Princeton University, 2010). Some highly similar definitions
were grouped (e.g., the verb and adjective forms of set as in to harden or be hardened) to reduce ambiguity when coding. In addition to
the valid definitions, responses could be coded as Invalid (not a valid definition, 8.3%), Ambiguous (ambiguous between 2 valid
meanings, 2.1%), or Other (another meaning not listed, 0.1%). All responses were coded by an independent rater who was blind to the
language status of the participants and hypotheses. Another rater coded 10% of the data and inter-rater agreement was substantial
(kappa=0.845). Responses rated as Other were checked and a new definition added if required.

2.3.1.2. Figural task: Circles test. The circles task is a figural measure of divergent thinking (Beck et al., 2016) based on the Torrance
Test of Creative Thinking (Torrance, 1966). In this task, children were presented with an A4 sheet of paper containing 24 line-drawings
of circles. The children were instructed to use the circles to make as many different drawings as possible. They were advised that
drawings did not need to be neat and that they had limited time to complete the task. The first two circles were completed as examples,
having been made into a pig and a clock. Children had 2 minutes to complete the task, and if they did not draw for a 10 second period,
they were given a neutral prompt: “Can you do any more drawings?” As the child finished each drawing, the experimenter asked:
“What is that picture of?” and wrote down the child’s response. The scores for this test were fluency (the number of non-repeat
drawings completed which did not copy the examples), flexibility (the number of categories drawings fit into), originality (the
reciprocal of the average proportional frequency of response categories). Higher scores indicate more creative responses.

Coding of responses followed the procedures reported in Beck et al. (2016). First, a coding scheme for responses was created. Two
independent coders looked at all drawing labels with a frequency of 2 or more and created categories based on these labels. For the 51
categories initially generated, agreement was 55%. Through discussion, a consensus was reached on 26 categories (for example,
animals, faces, food etc.). After creating the coding scheme, all responses were coded by two independent raters. Raters were blind to
the language status of the participants. The raters had access to children’s drawings to inform their categorisation. Inter-rater
agreement was near perfect (kappa=0.957). Discrepancies were resolved through discussion.

2.3.1.3. Ideational task: Object uses test. The object uses task (Beck et al., 2016) is a verbal measure of divergent thinking adapted from
the Alternative Uses Test (Guilford, 1967) . In this task, children were instructed to generate as many different uses for a common
object as they could. Children were presented with two trials. In each trial, they saw a photographic image of a common object (either a
blanket or a brick). They were given 1 minute to generate uses for the object, and if they did not provide a response for a 10 second
period, they were given a neutral prompt: “What else could you do with it?”. The scores for this test were fluency (the number of
non-repeat suggestions generated, excluding purely descriptive comments, per item), flexibility (the number of categories suggestions
fit into, per item), and originality (the reciprocal of the average proportional frequency of response categories). Higher scores thus
indicate more creative responses.

Coding of responses followed the procedures presented in Beck et al. (2016). First, two coding schemes were created, for responses
on each of the two trials (blanket and brick). Two independent coders looked at all responses with a frequency of 2 or more and created
categories based on these labels. For the categories initially generated (29 for brick and 39 for blanket), agreement was 71% for brick
and 77% for blanket. Through discussion, a consensus was reached on 20 categories for brick (for example, building, stacking, lifting)
and 23 categories for blanket (for example, sleeping, picnics, folding). After creating the coding schemes, all responses were coded by
two independent raters. Raters were blind to the language status of the participants. Inter-rater agreement was substantial
(kappa=0.831). All discrepancies were resolved through discussion.

2.3.2. Child language background

To determine the language background of the participants, a short questionnaire was completed by their parents. The questionnaire
contained six questions, two of which were relevant to the present data. The first covered the child’s first language(s), and other
language(s) and the age at which the child began learning English. The second question asked about the frequency of bilingual
children’s use of their other language on a 5-point scale from ‘Daily’ to ‘Less than once a month’.

Bilingual children also self-reported on the dominance of their use of English versus their home language. They were asked how
often they spoke or were spoken to in English or their home language with parents; other family members; and friends. The scale for
each question was from 0 (completely in English) to 3 (completely in home language), and thus a total score ran from O (English
completely dominant) through 9 (balanced) to 18 (home language completely dominant).

2.3.3. English vocabulary

To measure receptive vocabulary, the British Picture Vocabulary Scale version 3 (BPVS3; Dunn & Dunn, 2009) was used. In this
task, children hear a word and are required to point to a picture in an array of four that depicts the meaning of the word. Raw scores,
which reflect the number of items completed or likely to be completed correctly, were taken as the key outcome measure.

2.3.4. Non-verbal intelligence
To assess non-verbal intelligence, the Matrix Reasoning subtest from the Weschler Intelligence Scale for Children, fifth edition
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(WISC-V; Weschler, 2014) was used. In this task, children see an array (a sequence or matrix) of shapes with one element missing and
select the shape that matches the array from five response options. Raw scores (i.e. the number of items answered correctly) were taken
as the outcome measure, as the test did not have standardised scores for children aged 5 years.

2.4. Procedure

The data was collected as part of a wider study on multilingual children’s cognitive capacities (Booton et al., 2021). Testing was
conducted in a quiet area in the child’s school. After receiving parent consent and child assent, children completed a battery of tasks
across three sessions, each taking 20 to 30 minutes. The BPVS was completed at the end of the first session; the WISC matrix reading
subtest in the middle of the third session; and the divergent thinking tasks at the end of the third session, with alternate uses first,
followed by the circles test, then the word meanings test. All tasks were completed in English.

3. Results
3.1. Data analysis and cleaning

Missing data were as follows: one monolingual participant was missing data on all 3 measures of the Word Meanings Test (due to
experimenter error); two participants (one monolingual, one bilingual) were missing data for originality on the circles task (because
they only produced drawings that were copies of the examples); six bilingual participants were missing data on their years learning
English and frequency of language use (due to lack of parent response); and two bilingual participants were missing data on self-
reported language dominance (due to experimenter error). In total, 0.8% of data values were missing (15.3% cases had some data
missing). Missing data was imputed using multiple imputation (Hayati Rezvan, Lee, & Simpson, 2015) with SPSS version 26. All
reported numeric demographic and test outcome variables were included in the imputation. Predictive mean matching was used with
10 imputations. The key analyses were run with and without imputation and the pattern of results was identical, so imputed results are
reported. Some variables were skewed: positively skewed variables were log transformed (fluency scores for all tests, flexibility for
object uses and circles tests) and negatively skewed variables were cubed (originality in object uses) or squared (years of English). Raw
scores are reported in descriptives.

The analyses will be reported in line with those that were pre-registered. The pre-registered analyses comprised six ANOVAs of
language status (monolingual/bilingual) for flexibility and originality for figural, ideational and linguistic divergent thinking.

3.2. Descriptive statistics

Descriptive statistics for divergent thinking test performance for bilingual and monolingual children are show in Table 2.

Correlations between divergent thinking test performance, non-verbal intelligence, English vocabulary, and age are shown in
Table 3. Correlations between measures within the same creativity task were positive and significant after partialling out age (except
for between word meanings fluency and originality). Correlations between different creativity tasks were positive and mostly sig-
nificant but generally smaller after partialling out age. Vocabulary was significantly positively correlated with most creativity mea-
sures, as was non-verbal intelligence, but the latter became non-significant after partialling out age.

The key analyses were six ANOVAs conducted to examine the effect of bilingualism on divergent thinking, in terms of flexibility and
originality in the three test types (linguistic, figural, and ideational). Due to group differences in years of speaking English, and trends
for differences in non-verbal intelligence, age, and English vocabulary, six ANCOVAs were also conducted with these variables as
covariates. The results are shown in Table 4. None of the tests showed a significant difference between bilingual and monolingual
groups. Partial eta squared values also indicate negligible to small effect sizes.

4. Discussion

The present study investigated the effect of bilingualism on children’s divergent thinking. Our results do not suggest there is an

Table 2
Descriptive statistics for bilinguals and monolinguals in divergent thinking tasks.
Test Score Monolinguals Bilinguals
Mean SD Min Max Mean SD Min Max
Linguistic (Word meanings) Fluency 2.85 1.04 1.00 5.60 2.63 0.91 1.00 4.60
Flexibility 1.90 0.64 0.20 2.80 1.88 0.65 0.60 3.80
Originality 0.66 0.077 0.39 0.79 0.65 0.075 0.51 0.82
Figural (Circles task) Fluency 4.43 3.26 1.00 20.00 4.69 2.85 1.00 14.00
Flexibility 3.09 2.21 1.00 14.00 2.79 1.66 1.00 7.00
Originality 0.84 0.10 0.68 1.00 0.82 0.096 0.68 0.99
Ideational (Alternate uses task) Fluency 4.82 1.64 1.50 7.00 4.81 2.52 1.50 15.50
Flexibility 3.76 1.43 1.50 6.50 3.59 1.88 1.00 11.00
Originality 0.90 0.037 0.74 0.94 0.88 0.043 0.80 0.97




Table 3

Correlations between scores in divergent thinking tasks and verbal and non-verbal intelligence.

Circles Task

Word Meanings Object Uses 10 Non-verbal 11 English 12 Years of 13

1 Fluenc 2 3 4 5 6 7 8 9 intelligence vocabulary English Age

y Flexibility Originality Fluency Flexibility Originality Fluency Flexibility Originality
1 .674* .374* .372% .440* .324* .489* 479* .361* .333* .518* .485* .453*
2 .578* .664* .201* .341* .238* .349* .366%* .252% .443* .608* .455* .508*
3 .212% .565* 131 .268* .218* .290* .331%* .237* 427* .638* .407* .452*
4 .307* .100 .030 .695* .303* .379* .308** .225% .222% .193* .186 .232%
5 .386* .267* .188* 0.678 .698* .230* .194* 129 126 .327% .294* .232%
6 .316* .221% .197% .290* .697* 165 .145 .109 .052 274% .261* .096
7 .425% .252% .193* .337* 177 .145 .916* .757* .285* .324* .278* .275%
8 .418* .278* .245* .263* 141 125 .909* .811* .276* .382* .338* .265*
9 .351% .229*% 211% .207* .107 .100 .761* .816* 112 .225% .213* 110
10 .055 171 194+ .096 -.035 -.014 145 141 .054 .530* .219* .653*
11 .320* .416* .506* .050 .237* .287* .194* .285* .207* .153 .658* .682*
12 .305* .228* .198* .065 .201* .253* 0.151 .235* 0.185 -.260* .440* .582*

Note: Correlations above the diagonal bivariate, below the diagonal partial controlling for age. * p < .05.3.3 Comparing Bilingual and Monolingual Groups
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Table 4
ANOVA and ANCOVA results for comparison of monolingual and bilingual children.
Test Score ANOVA ANCOVA
F p n? F P 1y
Ideational (Object uses task) Flexibility 0.03 .859 .000 0.47 .493 .004
Originality 0.19 .662 .002 0.25 .616 .002
Figural (Circles task) Flexibility 0.58 .450 .005 0.03 .864 .000
Originality 2.04 .156 .018 0.00 .985 .000
Linguistic (Word meanings) Flexibility 0.90 .346 .008 0.01 .935 .000
Originality 2.65 .107 .024 0.61 437 .006

effect of bilingualism on creativity in terms of divergent thinking, at least as it was defined and measured in our study. This was the
case for both flexibility and originality scores across tests of divergent thinking which used both verbal and non-verbal response modes
and three different types of stimuli (words, ideas, and figures).

The lack of evidence for an effect of bilingualism identified here is not entirely inconsistent with previous findings. The present
results do diverge from previous findings by suggesting that there is no evidence of an effect of bilingualism in the same sample across
three different divergent thinking tests and all outcome measures, either before or after controlling for potential confounds, specifically
non-verbal intelligence, vocabulary, language exposure, and age. Previous studies found an effect of bilingualism on at least one
outcome measure in verbal (e.g. Leikin, 2013) or figural (Sampedro & Pena, 2019) divergent thinking tasks, and usually - though not
always (Torrance et al., 1970) — with an advantage for bilinguals. However, all existing studies of the effect of bilingualism on chil-
dren’s creativity that we identified have also generated null effects for some domains and outcome measures of divergent thinking
(Carringer, 1974; Jacobs & Pierce, 1966; Lee & Kim, 2011; Leikin, 2013; Leikin & Tovli, 2014; Okoh, 1980; Ricciardelli, 1992;
Sampedro & Pena, 2019; Torrance et al., 1970). Thus, the findings dispute the conclusion from the inconsistent results of previous
studies that bilingual children have superior performance in creativity tasks.

The null results reported here appear robust, due to the adequate sample size and reliable measures, and thus rule out some possible
alternative explanations of the null results. Firstly, sample size is unlikely to be an issue as the sample size in the present study was
sufficient to detect large effect sizes and showed reasonable power to detect medium effect sizes. It was also larger than average for
previous studies. Indeed, the effect sizes for the null results presented here are also small: this suggests that if effects exist but are
undetected, they are likely to be small and therefore of limited practical significance. Secondly, the null results were not likely due to
measurement error, as the tasks used have been shown to be reliable and valid in previous research (Beck et al., 2016; Dewing, 1970;
Jacobs & Pierce, 1966; Okoh, 1980; Runco, 1985; Runco & Acar, 2010; Torrance, 1966). Indeed the inter-rater reliabilities in the
present study were substantial to near perfect (Conger, 2017) and performance on tests correlated with age, vocabulary, and nonverbal
IQ, as would be expected from previous research (Haavold, 2018; Lee & Therriault, 2013; Nusbaum & Silvia, 2011; Wallach & Kogan,
1965; Wu et al., 2005).

This failed attempt to conceptually replicate the previous finding of a positive effect of bilingualism on divergent thinking in
children raises the possibility that results from previous research were exaggerated in size, not reliable, or due to methodological
limitations. The use of multiple outcome measures in this field increases the risk of false positive results — or Type I error — when
significance adjustments are not made (Wicherts et al., 2016). Some studies included small sample sizes (Carringer, 1974; Leikin, 2013;
Leikin & Tovli, 2014) which reduces the likelihood that statistically significant results reflect a genuine effect (Button et al., 2013).
Furthermore, many studies sampled monolingual and bilingual children from different populations (Jacobs & Pierce, 1966; Leikin,
2013; Leikin & Tovli, 2014; Sampedro & Pena, 2019; Torrance et al., 1970), which increase the likelihood of confounding differences
between samples (e.g., in SES). This is compounded by a lack of control for correlates of creative task performance (e.g., language
proficiency and non-verbal IQ) in existing studies. Therefore, it seems plausible that previous differences identified might have been
exaggerated in size and could be explained by confounding differences between groups rather than an effect of bilingualism itself.

The lack of benefit of bilingualism to children’s creativity suggested here contributes to the wider debate on the cognitive benefits
of bilingualism (Bialystok, 2001). In terms of the theoretical position on the causes of cognitive development, the data here suggest that
developing linguistic proficiency in two or more languages does not seem to contribute to children’s divergent thinking development.
However, the findings also speak to a field which is keen to demonstrate the cognitive advantages of bilingualism beyond linguistic
skills (Fox et al., 2019), sometimes for the honourable purpose of justifying the need for more and better quality foreign or second
language teaching (Mehmedbegovic, 2018). This study does not show any such bilingual advantage for creativity in children. How-
ever, regardless of this and similar findings, the value of bilingualism and language learning should be recognised as an ends in their
own right, and should not need to be justified on the basis of other cognitive benefits beyond language and communication skills
(Eberhard, Simons, & Fennig, 2021; Fox et al., 2019; Murphy et al., 2015; Yelland et al., 1993).

Despite the improved methodology of this study compared to previous research in the area, there are some limitations to mention.
One possible limitation is that in this sample, bilinguals had less exposure to English (the language of testing) than their monolingual
peers. Whilst English exposure and vocabulary were controlled in analyses, and whilst the sample used here are representative of many
bilingual children who learn their languages sequentially, it may be that the results are not representative of simultaneous bilinguals.
This study, like most previous ones, used divergent thinking measures which assess the novelty but not the usefulness of creative ideas,
and thus the findings cannot be generalised to all facets of the creative process. A further limitation is that this study did not measure
constructs related to the putative mechanistic accounts for how bilingualism might impact creativity (executive functions or multi-
cultural experiences). For example, we do not know whether bilingual children in our sample had more experience of living in other
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countries or participating in different cultures than monolingual children, only that they spoke a diversity of languages originating
from other countries. Thus, it is still possible that multicultural experiences impact divergent thinking independently of bilingual
status.

Further research in this area would be beneficial to identify contributors to children’s creativity. A systematic review and meta-
analysis of previous findings in the area of bilingualism and creativity, and including published and unpublished data in case of
publication biases (Kiihberger et al., 2014), would be beneficial in establishing whether the weight of the evidence is in favour of a
significant effect or not. Furthermore, future research should more systematically consider the individual differences that may mediate
an effect of bilingualism on creativity: in particular, factors such as language proficiency, general intelligence, multicultural experi-
ences, and executive functions. The features of the specific creative task should also be considered: for instance, second language
learners are less likely to produce common multi-word phrases (e.g., pay attention, Smith & Murphy, 2015), so tasks which score novel
linguistic productions may demonstrate an effect of bilingualism.

In conclusion, no evidence was found for an effect of bilingualism on divergent thinking in this well-powered, pre-registered study.
There was a consistent lack of effect across three measures of divergent thinking used in previous studies. This raises the possibility that
any differences between bilinguals and monolinguals are due to other between-group confounds such as general intelligence. It also
suggests that future research should more carefully explore other candidate factors that contribute to children’s divergent thinking,
such as cultural diversity.
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