
ORIGINAL RESEARCH ARTICLE
published: 29 September 2014
doi: 10.3389/fpsyg.2014.01024

Novel word retention in bilingual and monolingual
speakers
Pui Fong Kan* and Neeraja Sadagopan

Department of Speech, Language, and Hearing Sciences, University of Colorado Boulder, Boulder, CO, USA

Edited by:

Margarita Kaushanskaya, University
of Wisconsin-Madison, USA

Reviewed by:

Tianlin Wang, University of
Wisconsin-Madison, USA
Cari Anne Bogulski, The
Pennsylvania State University, USA

*Correspondence:

Pui Fong Kan, Department of
Speech, Language, and Hearing
Sciences, University of Colorado
Boulder, 2501 Kittredge Loop Road,
409 UCB, Boulder, CO 80309-0409,
USA
e-mail: puifong.kan@colorado.edu

The goal of this research was to examine word retention in bilinguals and monolinguals.
Long-term word retention is an essential part of vocabulary learning. Previous studies have
documented that bilinguals outperform monolinguals in terms of retrieving newly-exposed
words. Yet, little is known about whether or to what extent bilinguals are different from
monolinguals in word retention. Participants were 30 English-speaking monolingual adults
and 30 bilingual adults who speak Spanish as a home language and learned English as a
second language during childhood. In a previous study (Kan et al., 2014), the participants
were exposed to the target novel words in English, Spanish, and Cantonese. In this current
study, word retention was measured a week after the fast mapping task. No exposures
were given during the one-week interval. Results showed that bilinguals and monolinguals
retain a similar number of words. However, participants produced more words in
English than in either Spanish or Cantonese. Correlation analyses revealed that language
knowledge plays a role in the relationships between fast mapping and word retention.
Specifically, within- and across-language relationships between bilinguals’ fast mapping
and word retention were found in Spanish and English, by contrast, within-language
relationships between monolinguals’ fast mapping and word retention were found in
English and across-language relationships between their fast mapping and word retention
performance in English and Cantonese. Similarly, bilinguals differed from monolinguals
in the relationships among the word retention scores in three languages. Significant
correlations were found among bilinguals’ retention scores. However, no such correlations
were found among monolinguals’ retention scores. The overall findings suggest that
bilinguals’ language experience and language knowledge most likely contribute to how
they learn and retain new words.
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INTRODUCTION
The purpose of this study was to examine word retention in bilin-
guals and monolinguals. Learning a new spoken word involves
not only the acquisition of linguistic information about a word
during the initial encounters but also the retention of the word
in the long-term (e.g., Markson and Bloom, 1997; Wilkinson
and Mazzitelli, 2003; Capone and McGregor, 2005; Horst and
Samuelson, 2008; Kan and Kohnert, 2012; Kucker and Samuelson,
2012; Kan, 2014). Previous studies have documented that bilin-
guals outperform monolinguals in the immediate retrieval of
newly-exposed novel words (e.g., Kaushanskaya and Marian,
2009; Kaushanskaya and Yoo, 2011; Kaushanskaya and Rechtzigel,
2012; Kaushanskaya, 2012). Unlike cognitive skills (e.g., executive
functions, attention, and working memory) that are associated
with immediate word learning and retrieval in bilinguals (e.g.,
Bialystok, 1999; Bialystok and Martin, 2004; Bialystok et al.,
2006; Kaushanskaya and Marian, 2009; Kaushanskaya, 2012),
the cognitive skills that are related to long-term word reten-
tion are less understood. According to the revised hierarchical
model (Kroll and Stewart, 1994; Kroll et al., 2010), lexical con-
nections between the two languages in bilinguals are linked to

common conceptual memory representations; and the connec-
tions to conceptual memory depend on bilinguals’ L1 and L2
experiences and knowledge. In the same vein, evidence regard-
ing bilinguals’ language knowledge in two languages, bilinguals’
episodic memory, and their semantic memory (e.g., Francis,
1999; Kormi-Nouri et al., 2003, 2008, 2012; Sheng et al., 2006,
2013; Bialystok and Feng, 2009) suggests that bilinguals differ
from monolinguals in how they encode, retain, and organize
words.

In experimental settings, the measure of spoken word reten-
tion involves an initial stage of novel word exposure and a long
exposure-retrieval interval ranging from 24 h to several months,
different from the immediate retrieval in fast mapping tasks
(e.g., Rice et al., 1994; Markson and Bloom, 1997; Wilkinson
and Mazzitelli, 2003; Horst and Samuelson, 2008; Kan, 2014).
Many word learning studies use novel words—i.e., non-words
that follow the phonological rules of a particular language but
do not carry any meanings—as stimuli in order to control for
previous and ongoing experiences with the target words. The
present study examined bilinguals’ novel word retention with a
one-week exposure-retrieval interval. This current study was a
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follow-up study of Kan et al. (2014) in which Spanish-English
bilinguals outperformed English-speaking monolinguals in iden-
tifying newly-exposed novel words not only in English but also in
a language foreign to both groups (i.e., Cantonese). Importantly,
Kan et al. (2014) found there to be speech practice effects on
fast mapping production for both bilinguals and monolinguals.
Specifically, speech practice involved the participants’ listening
and repeating of target word-forms prior to their undertaking
the fast mapping task. The present follow-up study focuses on
factors that are associated with word retention in bilinguals and
monolinguals. It aims at understanding the relationships between
bilinguals’ language learning experience, their speech practice,
and their vocabulary learning.

Successfully retaining new words requires a complex learning
mechanism that interacts with the encountering of new words.
Of interest in this current study was the impact of bilinguals’ dual
language experience on word retention, given the bilingual advan-
tages for immediately retrieving newly-exposed novel words, as
pointed out in a previous study (see Kan et al., 2014). According
to Baddeley’s working memory model (Baddeley et al., 1998), the
initial acquisition of newly-encountered words relies on a cog-
nitive system called the phonological loop, which is responsible
for temporarily storing new phonological word-forms and for
transferring short-term memory traces into long-term memory.
This model suggests that the temporarily stored word knowledge
(e.g., in a fast mapping task) is associated with how words are
stored for long term. Given bilinguals’ unique cognitive func-
tions for forming initial word representations as a result of
their bilingual experience (e.g., Kaushanskaya, 2012), one might
hypothesize that bilinguals outperform monolinguals in retain-
ing newly-exposed words. Consistent with this hypothesis, Kan
(2014) found that Hmong-English bilingual preschool children’s
fast mapping performance in L1 and in L2 was positively linked to
the number of words retained in English (L2). Indeed, some stud-
ies have shown that bilingual experience tends to lead to stronger
episodic and semantic memory as measured by a variety of tasks
such as fluency tasks and free recall tasks (e.g., Kormi-Nouri et al.,
2003, 2008).

However, previous studies that examined bilinguals’ vocabu-
lary acquisition and their word retrieval skills suggest that bilin-
guals tend not to outperform monolinguals in retrieving learned
words (e.g., Bialystok, 2009; Bialystok et al., 2010; Festman, 2012).
For example, bilingual children have smaller receptive and expres-
sive vocabularies and slower vocabulary growth rate in each
language than do their monolingual peers (e.g., Windsor and
Kohnert, 2004; Oller et al., 2007; Vagh et al., 2009; Bialystok
et al., 2010; Thordardottir, 2011; Bialystok and Luk, 2012; Poulin-
Dubois et al., 2013). Yet, many studies point out that bilingual
children have conceptual vocabulary similar to that of their
monolingual peers (e.g., Pearson et al., 1993; Bedore et al., 2005).
Consistently, previous studies found that bilingual children, as
well as adults, have slower reaction times than do monolin-
guals on picture naming tasks (e.g., Windsor and Kohnert, 2004;
Rodriguez-Fornells et al., 2005; Gollan et al., 2005) and demon-
strate poorer performance on verbal fluency tasks (e.g., Sandoval
et al., 2010; Kormi-Nouri et al., 2012; Festman, 2012). Taken
together, these considerations indicate that the advantage that

is observed in fast mapping might not persist at the level of
long-term word retrieval.

Several factors have been proposed to explain bilinguals’
poorer performance in retrieving retained words. One factor is
bilinguals’ infrequent use and activation of each language as com-
pared to monolinguals’ use (e.g., Gollan et al., 2008). Another
factor is the competition that exists between the two languages
during retrieval (e.g., Hernandez et al., 2005; Sandoval et al.,
2010; Bialystok and Craik, 2010; Jones et al., 2012; Kroll et al.,
2012). Indeed, several internal and external factors (e.g., language
proficiency, input, opportunities to use the words, semantic orga-
nization) could contribute to the retention of word knowledge
(e.g., Rice et al., 1994; Thorn et al., 2002; Kormi-Nouri et al.,
2003; Thorn and Frankish, 2005; Van Geert, 2008; Francis and
Gutierrez, 2012; Francis et al., 2014; Kan, 2014). For example,
bilingual children appear to learn and retain more new words
in their stronger language than in their weaker language (e.g.,
Kan and Kohnert, 2012; Kan et al., 2014; Kan, 2014). In this
current study, we explored whether strengthened fast mapping
performance through speech practice would lead to better word
retention. Of interest was whether bilinguals retained more words
with speech practice, given their bilingual experience and cogni-
tive functions (e.g., executive functions, working memory) that
are described earlier. In addition, we examined whether bilin-
guals’ existing language knowledge in two languages contributes
to word retention, given the role of language knowledge in word
encoding, storing, and retrieval (e.g., McGregor and Waxman,
1998; Thorn et al., 2002; Thorn and Frankish, 2005; Luo et al.,
2010; Gray and Brinkley, 2011).

Models of language acquisition suggest a dynamic relation-
ship between input, lexical organization, and word learning (e.g.,
van Geert, 1998; Borovsky and Elman, 2006; Li et al., 2007;
Li, 2009). Consistently, the results from empirical studies also
demonstrate that bilinguals’ interactive L1–L2 language system
(e.g., Francis, 1999; Su, 2001; Gildersleeve-Neumann et al., 2009;
Kan and Kohnert, 2012; Kan, 2014) is associated with their word
learning performance (e.g., Bialystok et al., 2005b; Sheng et al.,
2006; Marchman et al., 2010; Kan and Kohnert, 2012; Kan, 2014).
A relevant consideration for this present study was the effect of
bilinguals’ existing language knowledge in two languages on their
ability to process incoming input and to retain new word knowl-
edge. According to the revised hierarchical model (Kroll and
Stewart, 1994), bilinguals’ experience and knowledge in L1 and L2
play an important role in the connections between the word-form
lexicons for L1 and L2 and the shared conceptual store. Consistent
with this framework, two aspects of bilingual language processing
might be related to the complex relationships between language
knowledge and word retention. First, there is evidence indicat-
ing that processing information in a weaker language tends to
place greater demands on cognitive resources (e.g., Francis and
Gutierrez, 2012; Kan et al., 2014). Accordingly, greater demands
for processing new words in an unfamiliar language might lead
to relatively weaker representations of the target words during the
initial fast mapping tasks. Second, one important aspect of fast
mapping and word learning experiments is to reveal the learners’
knowledge about the link between a word form and its referent.
Learning a new concept in two languages requires learning the
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links to two word forms in two languages. Previous findings sug-
gest that words in an unfamiliar language tend to be weakly linked
to the referent, as compared to words in a strong language (e.g.,
Dufour and Kroll, 1995; Dong et al., 2005; Misra et al., 2012).
That is, the newly-learned word-referent associations in bilinguals
and monolinguals are likely to be weaker for words in a foreign
language (i.e., in this case, Cantonese; e.g., van Hell and Candia
Mahn, 1997); and bilinguals’ language knowledge in each lan-
guage might contribute to the strength of the word-referent links
for each language. However, such cognitive demands and weak
links could be reduced by elaborative processing during the pre-
sentation phase and by scaffolding strategies during retrieval (e.g.,
Kiernan and Gray, 1998; Capone and McGregor, 2005; Francis
and Gutierrez, 2012).

The goal of this present research was to examine whether there
are differences between bilinguals and monolinguals in novel
word retention. The current study was a follow-up study that
examined the retention of words that were previously learned in a
fast mapping task (see the results in Kan et al., 2014). In particular,
Kan et al. (2014) examined the effects of speech practice on fast
mapping performance. The participants in the two speech prac-
tice groups were required to repeat all target novel words that were
randomly presented (15 times for the intensive practice group
and 5 times for the less intensive practice group) before the fast
mapping task. Word retention was measured a week after the fast
mapping task. There were four specific research questions posed
in this current study:

(1) Does initial speech practice have a positive effect on word
retention? Do bilinguals retain more words with speech prac-
tice than do monolinguals, given bilinguals’ unique experi-
ence and cognitive functions?

(2) Are there any differences between monolinguals and bilin-
guals in retaining words in their familiar language(s)
(English; English and Spanish) and in a language foreign to
both groups (i.e., Cantonese)?

(3) Are there any correlations between participants’ word reten-
tion and their initial fast mapping performance (data from
Kan et al., 2014)? If so, are there any differences between
bilinguals and monolinguals?

(4) Do participants who retain more words in one language also
retain more words in another language? If so, are there any
significant differences in this regard between bilinguals and
their monolingual peers?

We expected that participants in both monolingual and bilin-
gual groups would demonstrate a speech practice advantage. That
is, participants who experienced intensive speech practice would
produce a greater number of words than the subset of partici-
pants who underwent less intensive speech practice or than those
in the control group. However, as described earlier, many internal
and external factors could affect the patterns of long-term word
retention of bilinguals and monolinguals. If rehearsal prevents the
decay of the initial representations (e.g., Baddeley et al., 1998;
Kaushanskaya and Yoo, 2011), it is possible that speech prac-
tice could contribute to forming the initial word representations,
leading to stronger word retention. However, it is also likely that

speech practice does not have an effect on word retention when no
additional input is available during the exposure-retrieval inter-
val. In addition, we also anticipated that language knowledge
would play an important role in word retention. Of interest in
this study were the patterns of word retention in bilinguals and
monolinguals. Previous studies have demonstrated that bilinguals
differ from monolinguals in cognitive functions such as executive
functions or such as phonological memory (e.g., Kaushanskaya
and Marian, 2009; Kaushanskaya, 2012). In Kan et al. (2014), a
bilingual advantage in fast mapping performance was found for
comprehension scores across the three speech conditions. If lan-
guage knowledge and strong fast mapping performance are the
foundation for word retention (cf. Baddeley et al., 1998; Thorn
et al., 2002), it is possible that the bilingual advantage persists
at the level of long-term word retention. However, the bilin-
gual advantage might not persist after 1 week, given the complex
relationships between word retention and other factors such as
additional input and language proficiency (e.g., Thorn et al., 2002;
Luo et al., 2010). In addition, given the evidence showing the role
of language knowledge and experience in word retention (e.g.,
van Hell and Candia Mahn, 1997; Kan, 2014), we expected that
both monolingual and bilingual groups would retain fewer words
in Cantonese (the control language).

METHODS
Participants were 60 young adults (M = 23.03 years; SD = 2.99).
All of them had participated in the experiment reported in
Kan et al. (2014). Half of them were English-speaking mono-
linguals and half were Spanish-English bilinguals who learned
Spanish as a home language and English as a second language
during childhood. On average, these bilingual participants had
15.83 years of education during which they had 14.68 years
of education in Spanish or in both Spanish and English. All
bilingual participants reported that they used both Spanish and
English functionally. In particular, they reported that they used
Spanish while speaking with family and friends in home set-
tings, whereas they used English more often in academic and
work settings. In Kan et al. (2014), the monolingual and bilin-
gual participants were randomly assigned to three groups (n = 10
per group): intensive speech practice (15 repetitions), mod-
erate speech-training (5 repetitions), and control groups (no
repetition). Table 1 summarizes the characteristics of the partic-
ipants across the 6 groups. Participants’ vocabulary knowledge
in English and in Spanish (for bilinguals) was measured using
two Woodcock-Muñoz (WM) subtests: picture vocabulary and
verbal analogy. Their nonverbal intelligence was measured using
the Test of Nonverbal Intelligence (TONI). A 2 × 3 Analysis of
Variance Tests (ANOVAs) with language groups (Monolingual vs.
Bilingual) and experimental-control group (the 2 experimental
groups and the control group) as between-subject independent
variables showed that the six groups exhibited no significant age-
related differences [Language group: F(1, 54) = 0.64, p > 0.05;
Speech training group: F(1, 54) = 2.04, p > 0.05]. Nor were they
significantly different in terms of their TONI scores [Language
group: F(1, 54) = 2.8, p > 0.05; Speech training group: F(1, 54) =
2.55, p > 0.05], their WM Verbal Analogies scores [Language
group: F(1, 54) = 0.73, p > 0.05; Speech training group: F(1, 54) =
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Table 1 | Participant description information.

Groups Monolingual Bilingual

Experimental Experimental Control Experimental Experimental Control

Group 1 Group 2 Group Group 1 Group 2 Group

15 repetitions 5 repetitions 0 repetition 15 repetitions 5 repetitions 0 repetition

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age 21.1 (1.8) 21.4 (1.08) 22 (1.7) 22.4 (3) 22.4 (2.51) 22.4 (3.33)

Years of education 15.5 (2.5) 16.1 (2.24) 16.33 (2.31) 15.9 (2.68) 13.33 (2.68) 17.91 (2.68)

TONI 96.3 (7) 100.3 (5.1) 105.9 (9.76) 102.3 (13.71) 95.6 (8.4) 100.5 (11.08)

WMEV 45 (2.87)* 46.1 (4)* 46.44 (1.94)* 44.8 (5.03) 42.5 (3.95) 42.8 (4.8)

WMEA 28.2 (3.55) 29.2 (2.2) 28.75 (3.06) 29.1 (3.51) 29.1 (3.78) 26.4 (5.8)

WMSV − − − 45.6 (4.77) 42.1 (7.25) 44 (2.98)

WMSA − − − 33.56 (2.83) 29.4 (4.74) 29.2 (8.01)

TONI, TONI standard score; WMEV, Woodcock-Muñoz English picture vocabulary score; WMEA, Woodcock- Muñoz Spanish analogy score; WMSV, Woodcock-

Muñoz Spanish picture vocabulary score; WMSA, Woodcock- Muñoz Spanish analogy score.
*p <0.05.

0.3, p > 0.05], or their years of education [Language group:
F(1, 54) = 0.27, p > 0.05; Speech training group: F(1, 54) = 1.6,
p > 0.05]. However, the 30 monolingual participants, as a group,
had significantly higher WM Picture Vocabulary scores in English
than did the 30 bilingual participants [Language group: F(1, 54) =
10.72, p < 0.01]. In addition, there were no significant differ-
ences among the three groups of bilingual participants in the WM
picture vocabulary scores in Spanish [F(1, 27) = 2.76, p > 0.05]
or in the WM verbal analogy scores in Spanish [F(1, 27) = 2.01,
p > 0.05].

Stimuli that were used in Kan et al. (2014) and in current study
were 16 novel objects each of which was paired with one novel
word in English, one in Spanish, and one in Cantonese (i.e., a
single novel object was paired with three phonologically distinct
word forms). The novel words were nonwords that were based on
phonological rules of that respective language and that did not
carry any meanings. Each novel word in Cantonese carried a lex-
ical tone. There were a total of 48 novel word forms across the
three languages.

There were two phases in Kan et al. (2014): a speech prac-
tice phase and a fast mapping phase. During the speech practice
phase, the participants of the two experimental groups were asked
to listen and to repeat the 16 target novel words in each lan-
guage (15 repetitions or 5 repetitions). No novel objects were
presented during this phase. Immediately after speech prac-
tice, participants from the two experimental groups partici-
pated in the fast mapping task. Participants from the control
group, who did not receive speech practice, participated in the
fast mapping task at the beginning of the session. During the
fast mapping task, auditory models of the novel words, along
with the novel objects, were presented on a computer. The
16 novel words were presented in 4 blocks (i.e., four novel
words per block). The order of the 3 languages and the order
of the 4 blocks were counterbalanced. The fast mapping task
for each block for each language involved two phases: a pre-
sentation phase and a probing phase. During the presentation
phase, each participant was presented with each novel image

two times along with the auditory word-form label. At the
end of each block, each participant’s novel word knowledge
was measured using a novel word production task, which was
followed by a novel word comprehension task. In the produc-
tion probe, participants were asked to name each of the target
objects. No prompts or feedback was given. In the comprehen-
sion probe, participants were asked to identify the target object
from an array of novel objects. As exhibited in Table 2, the
results showed a significant speech practice effect on the fast
mapping production scores but not on the fast mapping com-
prehension scores. Bilinguals outperformed monolinguals on the
fast mapping comprehension task but not on the fast mapping
production task.

WORD RETENTION TASK
In this current study the number of retained novel words in
English, Spanish, and Cantonese was measured a week after the
fast mapping task, using the same novel word production and
comprehension probes (Kan et al., 2014). Each participant was
not exposed to the novel words or the novel images during the
one-week interval. At the beginning of the word retention task,
each participant was asked to name the 16 novel objects in each
target language. Then he/she was asked to identify the target
object from an array of 4 novel objects. The order of language
was counterbalanced. No prompts or feedback were given during
either task.

The production tasks were scored by trained research assis-
tants, who are native speakers of Spanish and/or English, as well as
by the first author, who is a native speaker of Cantonese. For the
production task under the English and the Spanish conditions,
the respective participant received one point when he/she verbally
produced the non-word exactly as it was presented during the
presentation phase of the fast mapping task in Kan et al. (2014).
For the control language condition (i.e., Cantonese), participants
were required to pronounce all phonemes correctly. Incorrect
production of tones was not counted as incorrect, in order to
keep scoring criteria and procedures comparable across the three
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language conditions. For the comprehension probes, each par-
ticipant received one point when he/she correctly identified the
target object. If the participants did not respond at all, or did not
respond during the allotted time (i.e., 8000 ms), the answer was
marked as incorrect. Ten percent of the production data and the
comprehension data were re-examined by another examiner. The
inter-rater reliability was 0.9 for the production probes and 0.98
for the comprehension probes.

RESULTS
Table 2 summarizes the word retention results for the bilingual
and monolingual groups. On average, the production retention
scores across all groups were very low for all language conditions
(mean scores: range from 0 to 1.5 out of 16). The comprehension
retention scores were above chance for all language conditions
[English: t(59) = 17.89, p < 0.001; Spanish: t(59) = 18.36, p <

0.001; Cantonese: t(59) = 19.2, p < 0.001], indicating that the
participants as a group retained some knowledge of the novel
words after one week.

SPEECH PRACTICE, BILINGUAL EXPERIENCE, AND WORD RETENTION
A repeated measures MANOVA was used to examine the
word retention scores—with speech practice (i.e., as regards
2 experimental groups and a control group) and bilingual
experience (i.e., monolingual vs. bilingual) serving as between-
subject independent variables, and with language (i.e., English,
Spanish, and Cantonese) serving as a within-subject indepen-
dent variable. The results are summarized in Table 3. There
were no significant effects of speech practice or bilingual lan-
guage experience on the word retention comprehension scores
or production scores, and there were no interactions between
monolingual-bilingual group and speech practice. These findings
suggest that bilinguals and monolinguals retain a similar num-
ber of words across the speech practice conditions. However,
there was a within-subject language effect on the comprehen-
sion scores; but there were no significant interactions between
language and bilingual experience or between language and
speech practice conditions. Multiple comparisons also showed
that participants correctly identified more words in English

than words in the other two languages. These findings sug-
gest that, after a one-week interval, monolinguals and bilin-
guals retain more novel words in English than in Spanish or in
Cantonese.

Given the speech practice effects were found on the fast map-
ping production scores in Kan et al. (2014), we explored whether
there were speech practice effects on word retention produc-
tion scores (see Table 3). Results showed that there were no
significant effects of speech practice [F(2, 54) =.59, p > 0.05] or
bilingual language experience [F(1, 54) = 0.66, p > 0.05] on the
word retention production scores, and there were no interac-
tions between monolingual-bilingual group and speech practice
[F(2, 54) = 0.53, p > 0.05].

Table 3 | Effects of speech practice, bilingual language experience,

and language on word retention.

df F p

COMPREHENSION

Monolingual-bilingual group 1 0.72 0.40

Speech practice 2 1.71 0.19

Language 2 3.10 0.049*

Group × speech practice 2 0.45 0.64

Language × monolingual-bilingual group 2 1.58 0.21

Language × speech practice 4 1.22 0.31

Language × monolingual-bilingual group ×
speech practice

4 0.97 0.43

PRODUCTION

Monolingual-bilingual group 1 0.58 0.45

Speech practice 2 1.97 0.15

Language 2 11.23 0***

Group × speech practice 2 0.70 0.50

Language × monolingual-bilingual group 2 0.83 0.44

Language × speech practice 4 0.80 0.53

Language × monolingual-bilingual group ×
speech practice

4 0.20 0.94

*p < 0.05; ***p < 0.001.

Table 2 | Monolingual and bilingual participants’ word retention performance across experimental and control groups.

Groups Monolingual (n = 30) Bilingual (n = 30)

Experimental Experimental Control Experimental Experimental Control

Group 1 Group 2 Group Group 1 Group 2 Group

15 repetitions 5 repetitions 0 repetition 15 repetitions 5 repetitions 0 repetition

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)

English production 1.4 (2.01) 1 (1.41) 0.7 (0.68) 1.5 (1.96) 1.2 (1.14) 0.6 (.967)

English comprehension 7.4 (3.34) 6.9 (1.66) 7.2 (3.77) 7.8 (3.49) 8 (2.92) 5.7 (2.26)

Spanish production 0.5 (0.97) 0.2 (0.42) 0.3 (0.48) 1.1 (1.66) 0.7 (0.68) 0.3 (0.48)

Spanish comprehension 5.9 (2.69) 5.7 (1.89) 5.4 (2.27) 7.8 (3.43) 6.89 (1.62) 6.1 (2.6)

Cantonese production 0.1 (0.32) 0.4 (0.52) 0.4 (0.97) 0.5 (0.97) 0.4 (0.52) 0 (0)

Cantonese comprehension 6.3 (2.06) 7 (1.56) 5.5 (1.9) 5.3 (2.11) 7.67 (4) 5.8 (1.87)

The maximum score for each task in each language was 16.
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FAST MAPPING PERFORMANCE AND WORD RETENTION IN
BILINGUALS AND MONOLINGUALS
One central question in this study was to examine whether fast
mapping performance served as a foundation for word retention
as discussed earlier. In the context of this follow-up study, we
focused on whether word retention was associated with strength-
ened fast mapping performance through speech practice as shown
in Kan et al. (2014). Presumably, a wide range of fast mapping
scores across the three groups (n = 30) allowed us to see this rela-
tionship more clearly. Accordingly, correlation analyses were done
to examine participant’s fast mapping performance (production
and comprehension scores) and word retention scores (compre-
hension scores). Table 4 summarizes the results for the bilinguals
and monolinguals.

Correlation analyses showed positive within-language cor-
relations between bilinguals’ word retention scores and their
fast mapping scores in English. No such within-language cor-
relations were found in Spanish or in Cantonese. These find-
ings suggest that word retention is associated with fast map-
ping performance in one of the languages that bilinguals
are familiar with. For monolinguals, no significant within-
language correlations were found between fast mapping and
word retention production scores in all three languages. However,
there were cross-language relationships between fast mapping
Spanish scores and word retention English scores and between
fast mapping English scores and word retention Cantonese
scores.

WORD RETENTION IN ENGLISH, SPANISH, AND CANTONESE
Given the floor effects for the production scores, we present only
the correlations among the word retention comprehension scores
in the three languages. As shown in Table 5, significant correla-
tions were found among bilinguals’ retention scores within- and
across-languages. For monolinguals, no correlations were found
among the retention scores. The findings suggest that bilinguals
who retain more words in English also retain more words in
Spanish and in Cantonese. Further analyses showed that there
were no translation-equivalent links among the retained items
across languages in the bilingual group.

DISCUSSION
This study investigated word retention in bilingual and mono-
lingual young adults. The bilingual participants learned Spanish
as a home language from birth and started to learn English as
a second language. At the time of testing, the bilingual partic-
ipants, as a group, reported that they used both Spanish and
English functionally. In a previous study (Kan et al., 2014), the
same participants were exposed to 16 objects, each of which
was paired with one novel word in English, one in Spanish, and
one in Cantonese. This current study examined the retention of
these target words a week after the exposures. Overall, the results
showed that both monolingual and bilingual participants retained
similar numbers of target words as measured by a novel word
comprehension task. However, bilinguals did not retain more
words in English, Spanish, or Cantonese than did monolinguals
across all speech practice conditions. This finding is not consis-
tent with the findings regarding bilingual advantage in semantic
memory (e.g., Kormi-Nouri et al., 2003).

If bilinguals have an advantage for initial word learning and
immediate retrieval (e.g., Kaushanskaya and Marian, 2009; Kan
et al., 2014), why did the bilinguals not retain more words
than did the monolinguals? One possible explanation of the
absence of bilingual effects on word retention is that in addition
to fast mapping ability, many factors such as language knowl-
edge, input, and task demands could affect the retention of
word knowledge. Indeed, these factors might contribute to the
great variability in the number of words retained across groups
(see Table 3). Furthermore, according to the Baddeley’s work-
ing memory model, rehearsal is a key component for long-term
retention. In our study, participants were exposed to the novel
words during the speech practice and during the fast mapping
task a week before the retention task. However, without addi-
tional input after the fast mapping, the initial representations
might decay because of various factors at the individual levels.
Future investigations that examine the effects of input on word
retention are needed to verify this explanation. Another expla-
nation is related both to the competition between two languages
during retrieval and to the task demands (e.g., Hernandez et al.,
2005; Sandoval et al., 2010; Bialystok and Craik, 2010; Jones et al.,

Table 4 | Correlations between fast mapping and word retention in English, Spanish, and Cantonese.

Fast mapping (Dataset from Kan et al., 2014)

Production Production Production Comprehension Comprehension Comprehension

English Spanish Cantonese English Spanish Cantonese

BILINGUAL PARTICIPANTS

Word retention Comprehension English 0.37* 0.35 0.30 0.14 0.13 0.19

Comprehension Spanish 0.28 0.20 0.16 −0.15 −0.19 −0.15

Comprehension Cantonese −0.03 0.04 0.06 0.17 0.21 0.17

MONOLINGUAL PARTICIPANTS

Word retention Comprehension English 0.26 −0.02 0.22 0.25 0.43* 0.28

Comprehension Spanish 0.08 0.36 0.28 0.04 0.22 −0.14

Comprehension Cantonese 0.08 −0.25 0.187 0.47** 0.21 0.02

The fast mapping scores are from Kan et al. (2014).
*p < 0.05; **p < 0.01.
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Table 5 | Bilinguals and monolinguals: The word retention relationships in three languages.

Spanish-English bilinguals Monolinguals

English Spanish Cantonese English Spanish Cantonese

Comprehension Comprehension Comprehension Comprehension Comprehension Comprehension

English Comprehension – 0.42* 0.56** – 0.20 0.22

Spanish Comprehension 0.42* – 0.10 0.20 – 0.03

Cantonese Comprehension 0.56** 0.10 – 0.22 0.03 –

*p < 0.05; **p < 0.01.

2012; Kroll et al., 2012). It is possible that bilinguals outper-
form monolinguals in retaining the novel words. Nonetheless,
the lack-of-bilingual-experience effect is due to the competition
between two languages during retrieval. This view is consis-
tent with the complex patterns regarding bilinguals’ performance
across a variety of tasks. For example, although bilingual children
have conceptual vocabulary similar to that of their monolingual
peers (e.g., Pearson et al., 1993; Bedore et al., 2005), they tend to
be slower on picture naming tasks (e.g., Windsor and Kohnert,
2004) and demonstrate poorer performance on verbal fluency
tasks (e.g., Sandoval et al., 2010; Kormi-Nouri et al., 2012).

In addition to word retention comparisons between bilinguals
and monolinguals, there were three interesting findings. First,
both monolingual and bilingual participants identified more
words in English than words in Spanish or words in Cantonese.
This finding suggests that language knowledge plays a role in word
retention. For monolinguals, poor word retention in Spanish and
Cantonese conditions suggests that language experience plays an
important role in word retention. One explanation is that pro-
cessing information in an unfamiliar language requires greater
demands on cognitive resources (e.g., Francis and Gutierrez,
2012). Even though monolinguals might be able to form initial
word-referent associations, the representations are likely to be
weaker for words in a foreign language (in the present case, in
Cantonese); and bilinguals’ language knowledge in each language
might contribute to the strength of the word-referent links for
each language. However, this explanation cannot explain bilingual
participants’ poor word retention in the Spanish conditions. In
our sample, the Spanish-English bilingual participants reported
that they used Spanish and English functionally and had com-
parable skills in Spanish and in English as measured by two
subtests of Woodcock- Muñoz (WM): picture vocabulary and
verbal analogy. It is important to keep in mind that our bilingual
participants might use English more often than Spanish across
academic and work settings, despite their comparable skills in
Spanish and English. It might be that stronger word retention in
English suggests shifts in language dominance in favor of English
(cf., Kroll et al., 2010).

Second, the initial stage of word learning appears to be asso-
ciated with the retention of the word knowledge, as suggested
by Kan (2014). However, the patterns of such relationships for
bilinguals differ from those for monolinguals, suggesting that
bilinguals and monolinguals might learn new words differently.
Specifically, within-language correlations were found between
bilinguals’ fast mapping scores and retention scores in English
only. However, there were no correlations between bilinguals’

fast mapping and word retention in Spanish or in Cantonese. In
contrast, we found across-language relationships between mono-
linguals’ English scores and Cantonese and between Spanish and
English. The results in the bilingual participants suggest lan-
guage dominance shifts toward L2 as discussed earlier (cf., Kroll
et al., 2010). The results suggest that bilinguals’ existing language
knowledge in English (e.g., phonological knowledge in English)
plays an important role in fast mapping and in word retention.
The findings are consistent with the studies that examined the
association between young bilingual children’s existing vocabu-
lary knowledge (e.g., phonological knowledge) and their skills
for learning new words (e.g., Luo et al., 2010; Marchman et al.,
2010; Kan and Kohnert, 2012; Kan, 2014). One explanation for
this relationship is that existing language knowledge facilitates the
encoding of incoming information for temporary storage of ini-
tial representations during fast mapping and for later retrieval of
the words during the word retention task (Marian and Fausey,
2006; Luo et al., 2010; cf., Francis and Gutierrez, 2012).

In contrast, monolinguals who had better fast mapping perfor-
mance in English retained more words in Cantonese; and mono-
linguals who had better fast mapping performance in Spanish
retained more English novel words. That is, monolinguals’ fast
mapping ability in the one language is related to the retaining
new words in another language. Monolinguals who learn novel
words in Spanish conditions and in Cantonese conditions are
similar to early stage L2 learners. According to the revised hier-
archical model, during the early stage of L2 learning, there are
no direct links between conceptual representations and the L2
words; and learners learn new words in L2 by way of L1. In the
learning context of this current study, monolinguals’ underlying
ability establishing word representations and form-meaning links
in English might indicate their skills learning new words in L2. In
contrast, our bilingual participants, who have higher proficiency
in the L2, they directly establish links between concepts and L2
lexicon without the need to mediate through L1. In order to verify
this explanation, more investigations are needed about the word
retention and retrieval patterns in bilinguals who have high levels
of L1–L2 knowledge.

The third important finding has to do with the patterns of
the correlations among the word retention scores across lan-
guages in bilinguals and in monolinguals. In particular, bilinguals’
retention of novel words in English is correlated with that in
Spanish and in Cantonese. Further analyses indicate that there
were no translation-equivalent links among the retained items
across languages in the bilingual group. That is, the retained lex-
ical forms in the three languages are not linked at the referent
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level. The correlations simply represent the number of words
retained for the three language conditions. By contrast, no such
relationships are found in monolinguals’ word retention perfor-
mance. The findings of bilinguals’ word retention among the
three languages are consistent with previous findings of posi-
tive cross-language relationships existing between the two lan-
guages in bilingual children (e.g., Ordonez et al., 2002; Bialystok
et al., 2005a; Proctor et al., 2006; San Francisco et al., 2006;
Branum-Martin et al., 2009). One explanation for the positive
cross-language relationships in bilinguals is that bilinguals’ two
languages are stored and operated in a common system (e.g.,
Francis, 1999; Dong et al., 2005; Van Geert, 2008) and that
their metalinguistic skills are transferred across languages (e.g.,
Cummins, 1979). Consistent with these views, our data suggest
that bilinguals’ language experience and language knowledge con-
tribute to a common language learning system that affects word
retention in their two languages as well as in a language foreign to
them. Accordingly, bilinguals, who have language knowledge in
two languages, might be different from monolinguals in terms of
how words are retained rather than simply in terms of the number
of words retained.

In conclusion, the present study has documented the reten-
tion of word knowledge in bilinguals and monolinguals. The
results show that bilinguals, who have been found to have an
advantage for immediate novel word retrieval, do not retain more
words than do monolinguals across all speech practice conditions.
However, bilinguals’ language knowledge appears to contribute
to how words are encoded and retained—a unique characteristic
that makes bilinguals differ from monolinguals. These findings
provide some information about the relationships between the
non-linguistic cognition and language function in bilinguals but
yield more questions regarding the mechanisms that underlie
bilinguals’ learning system. Future studies are needed to pin-
point the interactions between language knowledge and cognitive
factors that contribute to how words are encoded, stored, and
retrieved in bilinguals.
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