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Abstract: Hearing children of deaf adults (CODAs) are bimodal bilinguals who acquire sign language at home and spoken
language through hearing contacts. This study presents the first systematic description of the bimodal competence of CODAs in
Spain using comparable instruments to evaluate language acquisition. A total of 26 signing-hearing children (aged 8-31 months)
with at least one deaf signing parent were assessed every four months (82 CDIs per language) using the Spanish Communication
Development Inventory and the Spanish Sign Language adaptation. A repeated measures analysis of variance showed no main
effect of language, and a significant effect of age. There was a notable increase in vocabulary from 20 to 23 months in both
languages.
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INTRODUCTION propriate vocabulary acquisition in CODAs,
whereas others have reported delayed vocabulary
acquisition (Hofmann & Chilla, 2015). Regarding
spoken language, evidence suggests that CODAs
develop skills similar to those of monolingual chil-
dren (Capirci et al., 2002), and the amount of vo-
cabulary in the majority language spoken between

Sign language acquisition from birth is a
unique developmental pathway that accounts for
a relatively small percentage of all sign language
users worldwide (Lillo-Martin & Henner, 2020).
This group comprises hearing children of deaf

adults (CODAs), who grow up immersed in two 15 and 24 months does not differ in both groups
distinct linguistic and cultural worlds. At home, (Brackenbury, 2005). In this sense, bimodal bilin-
CODAs acquire sign language as their first or guals differ from unimodal bilinguals because, for
family language, while simultaneously having ac- the latter, the vocabulary measured in one of their
cess to spoken language through extended hearing languages is generally smaller than that of mono-
family members and other interactions. CODAs linguals (Byers-Heinlein et al., 2024; Siow et al.,
are defined as bimodal bilingual children because 2023). For this reason, measuring the vocabulary
they acquire two languages using two separate of unimodal bilinguals in only one language un-
modes: visual-manual and auditory-oral systems derestimates their actual lexical mastery, whereas
(Hofmann & Chilla, 2015). the acquisition of vocabulary in the majority spo-
Few studies have focused on bimodal acquisi- ken language in bimodal bilinguals is expected to
tion in CODAs (Hadjikakou et al., 2009; Hofmann be less affected (Mercure, Bosworth et al., 2025).
& Chilla, 2015; Preston, 1995, 1996; Singleton Another aspect that differentiates between bi-

& Tittle, 2000). The findings on the outcomes of modal and unimodal bilingualism is the use of
CODAs regarding sign language acquisition are code-blending (Mercure, Bosworth et al., 2025).
inconclusive: some studies have reported age-ap- Simultaneous production of spoken words and
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signs in bimodal bilinguals results in a higher de-
gree of code-blending than in unimodal bilinguals.
The effect of this characteristic on the development
of two languages in bimodal bilinguals is unclear.

Regarding the asymmetry of linguistic input,
i.e., the differences in the quantity, quality, and
status of the two languages acquired by a child,
both types of bilingualism (unimodal and bi-
modal) face asymmetries based primarily on the
amount of exposure and the status of the language
(majority vs minority). However, bimodal bilin-
guals face additional asymmetric challenges relat-
ed to the dual modality and the frequency of con-
tact with fluent linguistic models available in sign
languages (Rinaldi et al., 2014), which can have a
significant impact on their acquisition trajectory.
In the earliest stages, CODA toddlers tend to have
a higher exposure to sign language than to spoken
language due to the amount of time they spend
interacting with their signing parents. However,
at later stages, increased exposure to spoken lan-
guage in broader social and educational contexts
contribute to an accelerated growth of spoken lan-
guage, leading to a shift in dominance from sign-
ing to speech (Pérez Martin et al., 2014).

In general, language development in CODAs
follows early acquisition milestones similar to
those observed in monolinguals and unimodal
bilinguals (Chen Pichler et al., 2017), with the
exception of babbling and early expressive and
receptive skills. Rhythmic hand movements, also
known as manual babbling, have been observed in
CODAs, but not in infants exposed only to spoken
language (Petitto et al., 2004). From the ages of
4 to 8 months, CODA infants have demonstrat-
ed higher levels of early receptive skills (such as
smiling in response to an attempt at communica-
tion) compared to unimodal bilinguals (Mercure,
St. Clair et al., 2025). In addition, as manual ar-
ticulation requires lesser fine motor control than
speech, and early signs are visually salient and of-
ten iconic, sign languages facilitate both percep-
tion and production in young children (Casselli &
Pyers, 2020, Morgan et al., 2007).

Despite these seemingly positive outcomes,
CODA:s are recognised as a heterogeneous group
with unique needs for early communicative and

linguistic development (Singleton & Tittle, 2000).
Their family environment is complex due to vari-
ous sociolinguistic factors: the majority language
presents a greater challenge for deaf parents to
learn; sign language is often under-recognised in
society; parents may experience insecurities that
affect language input (Hofmann & Chilla, 2015);
and families may have diverse experiences of
integration into deaf and hearing communities
(Mercure, St. Clair et al., 2025). This complexity
highlights the need for systematic investigation of
language acquisition in CODAs using equivalent
instruments to evaluate their development in both
languages (spoken and sign) to determine the pos-
sible early intervention needs of these families.

In this context, the present study aims to pro-
vide the first systematic description of the bimod-
al bilingual language competence of CODAs in
Spain using an adaptation of the MacArthur-Bates
Communication Development Inventory (CDI) to
the Spanish Sign Language (Lengua de Signos
Espafiola, LSE).

Based on previous studies on this topic, the
following hypothesis was formulated: At each
age interval between 8 and 31 months, with as-
sessments carried out at four-month increments,
CODAs are expected to show an advantage in ex-
pressive vocabulary in sign language relative to
spoken language, driven by contextual influences
and modality-specific developmental constraints.

METHODS
Participants

The sample comprised 26 native signing chil-
dren (13 boys and 13 girls) between the ages of 8
and 31 months. The inclusion criteria were hearing
children whose home language was LSE, because
at least one parent was a signing-deaf adult. In fact,
21 children had parents who were both signing
adults. The participants were evaluated at 4-month
intervals, providing a total of 82 CDIs in each lan-
guage - between 1 and 6 CDIs per language and per
child. Sex was evenly distributed across different
datasets. Table 1 summarises the ages of the partic-
ipants, along with the number of CDIs completed
in each age range and in each language.
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Table 1. Participants and completed CDIs for each age group and each language

Age in months 8-11 12-15 16-19 20-23 24-27 28-31 Total
Number of CDIs collected per 9 12 16 15 14 16 82
language

Mean age of participants 8.56 12.83 17.63 21.87 25.36 28.93

Months (Standard deviation) (0.73) (0.94) (1.15) (0.99) (1.34) (1)

Instruments

The early language development of CODAs
was evaluated using two instruments: the CDI ad-
aptation of the LSE (CDI-LSE; Rodriguez-Ortiz et
al., 2020; accessible at http://www.fundacioncnse.
org/cdi/) and the Spanish spoken language CDI
(Lopez-Ornat et al., 2005).

The main differences between both instru-
ments were that, instead of two inventories (for
ages 8-15 months and 16-30 months), CDI-LSE
contains one unique inventory (for ages 8-36
months), in which several sections were omitted,
including vocalisations, interjections, sounds of
animals and other things, parts of the body, ges-
tures and actions, and grammar.

Procedure

After the families had agreed to participate and
provided authorisation for the collection of data
from the children, a researcher who was a native
signer visited them and explained how to use the
inventory and send the results of their observa-
tions.

Parents recorded their children’s expressive vo-
cabulary by marking on a list of signs that the chil-
dren could produce. In most cases, teachers and
grandparents collected the spoken-language CDI.
All of them received instructions on how to collect
the data. The CDI-LSE questionnaire was present-
ed in written form and made available through a
website that included videos linking each word in
the inventory to its corresponding LSE sign. Each
child was assessed every 4 months until the age of
31 months, following the procedure used in previ-
ous adaptations of the CDI to sign languages (see
Rodriguez-Ortiz et al., 2020). Data was catego-
rised into groups based on the same age intervals
reported in previous studies (8-11, 12-15, 16-19,
20-23, 24-27, and 28-31 months).

This study was conducted in accordance with
the ethical requirements and principles outlined in
the Declaration of Helsinki of 1964. The Ethics
Committee for Experimentation of the Universi-
dad de Sevilla approved the recruitment and data
collection procedures (03-02-11). Informed con-
sent was obtained from the parents before further
data analysis.

RESULTS

In order to verify our hypothesis (the advan-
tage of expressive vocabulary in sign language
over spoken language at each age interval), Table
2 shows the number of signs and words produced
in each age group. However, as the number of
signs and spoken words was not the same when
comparing both inventories, we selected only
those signs and spoken words that were common
to both inventories. This resulted in 477 signs for
the 8- to 15-month interval and 415 signs for the
remaining intervals. Subsequently, we calculated
the percentage of signs and spoken words relative
to the total number of common items. These per-
centages of common items are shown in Table 3.

One participant obtained very low scores in
both sign language (4.26%) and spoken language
(1.32%) in the 28- to 31-month interval (the only
recorded interval for this participant). For this
reason, he was eliminated from the analysis (and
from Tables 2 and 3), but the results of the analy-
sis did not change with or without this participant.

A factorial repeated-measures ANOVA was
conducted with language as the within-subject fac-
tor and age interval as the between-subject factor
(six age intervals: 8-11, 12-15, 16-19, 20-23, 24-
27, and 28-31 months). Contrary to our hypothesis,
there was no significant main effect of language on
vocabulary (F(1, 74) = 3.65, p = .060). There was
a significant main effect of age interval (F(5, 74) =
29.92, p <.001, partial n*> = .67), but the interaction
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between language and age interval was not signifi-
cant (F(5, 74) = 0.23, p = .950). Post-hoc contrasts
indicated that vocabulary percentages did not differ
among the 8-11, 12-15, and 16- to 19-month inter-
vals. However, all three intervals showed signifi-
cantly lower vocabulary percentages than the 24-27
and 28- to 30-month intervals (p < .005). Vocabu-
lary percentages in the 8-11 and 12- to 15-month
intervals were also significantly lower than those
in the 20- to 23-month interval (p < .005), and vo-
cabulary in the 20- to 23-month interval was lower
than in the 28- to 30-month interval. Similar pat-
terns were observed when each language was an-
alysed independently. Overall, vocabulary in both
languages showed a marked increase, starting at
20 to 23 months. Beyond this main result, a more
detailed examination of the data in Tables 2 and 3
revealed substantial heterogeneity in the develop-
ment of both languages, and this heterogeneity in-
creased with the child’s age.

Table 2. Number of children studied and mean (SD)
number of signs and spoken words across the six age

groups.

Sign language Spoken language
Months n Mean SD Mean SD
8-11 9 1.11 1.54 1.56 2.01

12-15 12 15.58 13.66 7.17 7.41

16-19 16 62.81 35.48 56.69 85.93
20-23 15 134.87 98.10 134.07  130.57
24-27 14 201.50 12339 22436 149.70
28-31 15 28427 162.05 249.87 133.62

Note: SD, standard deviation

Table 3. Percentage of signs and spoken words relative
to those shared by both inventories across the six age

groups

Sign language Spoken language
Months Mean SD Mean SD
8-11 40 .62 .20 40
12-15 10.62 8.05 1.59 2.20
16-19 14.36 7.57 10.33 16.48
20-23 30.44 17.62 23.65 20.66
24-27 43.33 23.42 42.52 25.70
28-31 55.78 29.34 48.14 24.17

Note: A comparison of the signs and spoken words that were
common to both inventories resulted in 477 signs for the 8- to
15-month interval and 415 signs for the remaining intervals.
SD, standard deviation.

DISCUSSION AND CONCLUSIONS

This study describes the early bimodal bi-
lingual development of hearing children of deaf
adults (CODAs) in Spain. It characterises the de-
velopmental trajectories of children navigating
two distinct linguistic modalities using compara-
ble instruments for Spanish Sign Language (LSE)
and spoken Spanish.

Contrary to our initial hypothesis, according to
which, CODAs were expected to show an early ad-
vantage in expressive sign vocabulary due to con-
textual exposure and modality-related constraints,
the results indicate that bimodal bilinguals devel-
op both languages along a relatively balanced tra-
jectory for most of the early developmental peri-
od assessed (between 8 and 31 months, evaluated
at four-month intervals). The results revealed no
significant main effect of language on vocabulary
across the age range (8-31 months). Instead, both
languages developed along a largely balanced
trajectory, with no interaction between language
and age interval. This suggests that, based on an
assessment with equivalent tools, CODAs do not
exhibit a systematic expressive advantage for sign
language during early development.

The only robust developmental pattern iden-
tified was the significant effect of age, with vo-
cabulary in both languages showing a marked in-
crease from the 20- to 23-month interval onwards.
Before this point (from 8-19 months), vocabulary
size in both LSE and spoken Spanish remained
relatively low and statistically comparable. The
sharp increase observed from the 20- to 23-month
interval aligns with developmental expectations
reported for both deaf children exposed to LSE
(Rodriguez-Ortiz et al., 2020) and hearing chil-
dren acquiring spoken language (Chen Pichler et
al., 2017), suggesting that bimodal bilingualism
does not delay the onset of accelerated lexical
growth.

The absence of a language-specific advantage
supports the idea that early bimodal bilingualism
can have a “positive effect”: acquiring a signed
and a spoken language simultaneously does not
impede vocabulary development in either modal-
ity (Mercure, St. Clair et al., 2025). Unlike uni-




Isabel R. Rodriguez-Ortiz: Application of Communication Development Inventories in the Examination of Early Bimodal Bilingualism

modal bilinguals, who often show smaller vocab-
ularies in each language relative to monolinguals,
the CODAs in our sample displayed comparable
growth in LSE and spoken Spanish across age in-
tervals. This balance may reflect the complemen-
tary nature of visual-manual and auditory-oral
systems, which reduce competition for articulato-
ry and perceptual resources.

Although spoken-language exposure is ex-
pected to increase as children expand their social
networks, we did not observe spoken vocabulary
surpassing sign vocabulary in the older age inter-
vals measured (24-30 months). A plausible meth-
odological explanation is that, in many families,
spoken-language CDIs were completed by hear-
ing relatives or teachers with only partial knowl-
edge of the child’s spoken production, potentially
underestimating spoken vocabulary. This report-
ing bias should be considered a limitation.

A second limitation concerns sample size. Al-
though small samples are common in CODA re-
search, they could lead to a reduction in statistical
power and constrain the generalisability of find-
ings.

Finally, substantial individual variability was
detected in expressive vocabulary across both
languages. This heterogeneity underscores the im-
portance of examining individual developmental

pathways and considering factors such as gender,
number of siblings, presence of signing relatives,
kindergarten attendance, parental education, and
who completes the CDI (e.g., relatives or teach-
ers). Some children within this heterogeneous
group may require early intervention and support
for language development, as illustrated by one
participant in the present study.

The most direct implications of our findings
highlight the importance of reassuring deaf par-
ents that using sign language at home with their
hearing children provides a solid foundation for
language development and that it does not delay
spoken language acquisition.

Future research should combine parental re-
ports with direct vocabulary assessments to ob-
tain a more comprehensive picture of bimodal
language development. In addition, longitudinal
follow-ups beyond 31 months are needed to estab-
lish if, and when, a shift toward spoken-language
dominance emerges as children enter a formal ed-
ucation system.
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