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Abstract
Deaf and Hard of Hearing (DHH) children need to master at least one language (spoken 
or signed) to reach their full potential. Providing access to a natural sign language supports 
this goal. Despite evidence that natural sign languages are beneficial to DHH children, 
many researchers and practitioners advise families to focus exclusively on spoken 
language. We critique the Pediatrics article ‘Early Sign Language Exposure and Cochlear 
Implants’ (Geers et al., 2017) as an example of research that makes unsupported claims 
against the inclusion of natural sign languages. We refute claims that (1) there are 
harmful effects of sign language and (2) that listening and spoken language are necessary 
for optimal development of deaf children. While practical challenges remain (and are 
discussed) for providing a sign language-rich environment, research evidence suggests 
that such challenges are worth tackling in light of natural sign languages providing a host 
of benefits for DHH children – especially in the prevention and reduction of language 
deprivation.
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Most children are born into a world rich with language input. For these children, lan-
guage acquisition begins at birth, and even before (e.g., DeCasper & Fifer, 1980; Mehler 
et al., 1988). Barring serious neurocognitive impairments, these children will have mas-
tered their native language(s) by approximately age 5, and will depend on their linguistic 
skills in nearly all other domains of development. Children who are Deaf or Hard of 
Hearing (DHH) enter a world where access to language is much less certain. In devel-
oped countries, roughly one child in 1000 will be born with a bilateral hearing loss of at 
least 40dB (Smith, Bale, & White, 2005) and 95% of DHH children will be born into 
homes where only spoken languages are in use at the time of birth (Mitchell & Karchmer, 
2004). The corresponding figures in developing countries are estimated to be approxi-
mately 6 in 1000 (Olusanya & Newton, 2007). For DHH children, the mismatch between 
the child’s perceptual abilities and the family language environment often results in a 
lack of easily accessible language input for the child. This, in turn, measurably impairs 
the child’s acquisition of – and proficiency in – whatever language(s) they are exposed 
to, with subsequent adverse consequences in other developmental domains that depend 
on language (e.g., cognition, social-emotional skills, school readiness, and academic out-
comes). This overall experience of lacking fully accessible language input is increas-
ingly described as language deprivation (e.g., Glickman & Hall, 2018; W. C. Hall, 2017; 
W. C. Hall, Levin, & Anderson, 2017; Humphries et al., 2016a, 2016b).

To be clear, some DHH children are not affected by language deprivation because 
their exposure and degree of access to a spoken language, a signed language, or both was 
sufficient enough to support full first-language mastery on a developmentally appropri-
ate timetable. In this article, however, we focus on those DHH children who are not so 
fortunate. Language deprivation is a phenomenon so rare among hearing children that it 
is seldom seen outside famous cases of severe developmental pathology or criminal 
abuse/neglect, and yet so common among DHH children and adults that it often fails to 
provoke the alarm it deserves (W. C. Hall et al., 2017). Put differently, when a hearing 
child demonstrates delayed or incomplete mastery of a first language, it is almost never 
due to a lack of accessible input; rather, it is typically a sign of an underlying language 
disorder. In contrast, with a DHH child, delayed/incomplete mastery of a first language 
is far more likely to result from a simple lack of fully accessible input.1 It is universally 
agreed that increasing access to linguistic input is of paramount importance for DHH 
children. The central disagreement among professionals working with DHH children is 
about the relative benefits of increasing a child’s perceptual access to spoken language, 
providing a child with access to a naturally-evolved sign language, and/or pursuing some 
combination of both (for instance, using a sign language for some parts of the day and a 
spoken language others).

We begin with two observations that we hope will be uncontroversial.
First, there has been enormous progress over the past several decades in steps that aim 

to reduce both the prevalence and severity of this delayed or incomplete mastery of lan-
guage. The advent of near-universal newborn hearing screening in many countries, 
improvements in hearing technology, increased provision of early intervention, advance-
ments in curricula, and other factors have led to relative improvements in speech,2 spo-
ken language, and signed language outcomes among DHH children compared to even as 
recently as the late 20th century.
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Second, at the same time DHH children as a population are still significantly under-
performing on standardized assessments of speech and spoken language, even after early 
identification, early amplification, and early enrollment in intervention and support ser-
vices (Ching et al., 2013; Erbasi, Hickson, & Scarinci, 2017; Geers, Nicholas, Tobey, & 
Davidson, 2016; Muse et al., 2013).

As clinical, educational, and cognitive psychologists who appreciate the pervasive 
and crucial role that language plays in child development, we are chiefly concerned that 
families continue to be advised not to use a sign language with DHH children despite the 
chronic underperformance of speech and spoken language in non-signing children. 
Indeed, only 1–2% of deaf children worldwide receive an education with a sign language 
as the language of instruction (Haualand & Allen, 2009).

The remainder of the article is structured as follows. The first section explains (a) 
why we are not convinced by claims that DHH children are better off without access to 
a sign language, and (b) why we and others believe that in fact DHH children are at 
great risk if they do not have access to a sign language (W. C. Hall et al., 2017; Henner, 
Caldwell-Harris, Novogrodsky, & Hoffmeister, 2016; Humphries et al., 2014; 
Humphries et al., 2016a, 2016b; Humphries et al., 2012; Kushalnagar et al., 2010). We 
use the recent Pediatrics article ‘Early Sign Language Exposure and Cochlear 
Implantation Benefits’ (Geers, Mitchell, Warner-Czyz, Wang, & Eisenberg, 2017) as an 
illustrative example of both points. Instead, we argue that DHH children would be bet-
ter served if parents and professionals together aimed for what we term global language 
proficiency (i.e., that a child’s mastery of at least one language is prioritized over the 
child’s mastery of any specific language with the caveat that for many DHH children, 
this is likely best achieved by providing access to a natural sign language). The second 
section considers what we take to be the major reasons why many families decide not to 
include a natural sign language3 as part of a DHH child’s early language experience. We 
conclude in the final section by offering recommendations to parents of DHH children, 
to clinicians and service providers in allied fields, and to researchers, based on the cur-
rently available evidence.

Why we are not persuaded that developmental approaches 
that exclude natural sign languages are good for DHH 
children

Children with severe to profound bilateral deafness are increasingly likely to receive 
cochlear implants (CIs) in infancy/toddlerhood. Already considered the standard of care 
in most advanced economies (Sorkin, 2013), cochlear implantation is beginning to 
expand to emerging economies as well (Adoga, Nwaorgu, Anthis, & Green, 2014; 
Emmett et al., 2015; M. S. Harris & Dodson, 2017; Mulwafu, Strachan, Bartlett, & 
Caron, 2017; Saunders et al., 2015). Recent large-scale studies of spoken language out-
comes in pediatric CI recipients have been conducted in Australia and the United States. 
Regrettably, the findings from these studies indicate that spoken language outcomes in 
implanted (typically non-signing) children remain highly variable and unpredictable 
(Bouchard, Ouellet, & Cohen, 2009; Dettman et al., 2016; Ganek, Mcconkey Robbins, 
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& Niparko, 2011; Kral, Kronenberger, Pisoni, & O’Donoghue, 2016; Manrique, Cervera-
Paz, Huarte, & Molina, 2004; Niparko et al., 2010; Peterson, Pisoni, & Miyamoto, 2010; 
Szagun & Schramm, 2016; Wie, 2010).

A longstanding question of both theoretical and practical significance has been: to 
what extent does ‘communication mode’ account for this variability? A recent review of 
the literature finds the available evidence to be insufficient and of poor quality (Fitzpatrick 
et al., 2016); we concur. Our goal is not to rehash this debate, but to highlight patterns in 
the literature that lead us to different conclusions than the conclusions that are often 
made by the authors of these studies. To illustrate our concerns, we consider a recent but 
already influential study published after Fitzpatrick et al.’s review: ‘Early Sign Language 
Exposure and Cochlear Implantation Benefits’ by Geers et al. (2017).

As part of the Child Development after Cochlear Implantation (CDaCI) study, Geers 
et al. (2017) assessed speech intelligibility, English language skills, and reading skills in 
97 children who had received at least one cochlear implant (mean activation age ~ 21 
months). Due to the uniquely important role of language in scaffolding a child’s cogni-
tive and social-emotional development, we focus on the language measures. Using the 
Comprehensive Assessment of Spoken Language (CASL; Carrow-Woolfolk, 1999), 
Geers et al. measured the English language skills of their participants at a timepoint in 
the early elementary years (ages 5 to 7.9) and again near the end of the elementary years 
(9 to 11.9). Crucially, they analyzed CASL scores as a function of each child’s parent-
reported communication mode, operationalized into three groups: (1) no signing,4 (2) 
short-term sign (at least 10% input in a manual communication system at the early time-
point but not at the later timepoint), and (3) long-term sign (at least 10% input in a 
manual communication system at both timepoints).

Notably, the authors used an unconventional, ambiguous, and arguably misleading 
definition of ‘sign language’ that did not differentiate naturally-evolved sign languages 
(in this case, American Sign Language) from other manual communication systems, 
which are not natural languages but artificially constructed methods of communicating 
in English (e.g., sign-supported speech, manually-coded English). These artificial sys-
tems offer limited information in the visual modality, and are not intended to promote the 
acquisition of a signed language. There is no reason to believe that children would learn 
a sign language through these systems. While this may reflect how families who use 
‘sign language’ actually communicate, calling these systems ‘sign language’ creates a 
straw man that naïve readers may assume to refer to natural sign languages. We are not 
aware of anyone who would argue that such communication systems confer the same 
benefits of a natural sign language.

Geers et al. found that children in the no-sign group had significantly better English 
language scores than the children in the long-term sign group at both timepoints, and 
better than the short-term sign group at the later timepoint (the trend was in the same 
direction at the earlier timepoint but the pattern was not statistically significant). On the 
basis of these data, Geers et al. concluded that including manual communication5 ‘did 
not benefit and may have detracted from the development of auditory, speech, and spo-
ken language skills’ (p. 7), and recommended that families focus on auditory input.

Some 25 Deaf and hearing scientists (including the three authors of this article) have 
reported a radically different interpretation of the Geers et al. results due to several 
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methodological limitations in a series of editor-reviewed replies that interested readers 
may find worthwhile (Caselli, Hall, & Lillo-Martin, 2017; Corina & Schaefer, 2017; M. 
L. Hall, Schönström, & Spellun, 2017; Martin, Napoli, & Smith, 2017), plus several 
published comments available online posted in response to Geers et al. (2017). Here, we 
briefly highlight selected points as they relate to our broader argument.

1. The design of Geers et al.’s study does not allow us to exclude the hypothesis that 
spoken language proficiency impacts the probability of using manual communi-
cation, rather than the other way around. In other words, Geers et al.’s results may 
reflect a self-selection effect, where children who fare best in spoken language 
gravitate to oral-only environments while children who struggle in spoken lan-
guage remain in or seek out sign language and manual communication environ-
ments. There is no evidence that there is a causal relationship between these 
factors.

2. The analytical approach Geers et al. took obscures the fact that, even in the best 
performing group, almost half the DHH children fell below the 16th percentile 
in English proficiency and roughly 75% of them fell below the 50th percentile. 
When working with an individual child for clinical purposes (e.g., diagnosing a 
language delay), it is sensible to follow the convention of defining a cutoff for 
the ‘average range’ (typically one or more standard deviations below the mean 
on a normed test). When aggregating across many cases for research purposes, 
however, there are many more rigorous and commonly used statistical approaches 
to comparing groups. While these more rigorous analyses were used to compare 
groups of DHH children to one another, they were not used to describe the per-
formance of the non-signing children relative to hearing children, or even to the 
expected mean of the assessment itself. Instead, Geers et al. focused on the 
‘average range,’ and highlighted the ‘relatively high proportion of children in 
the no sign language exposure group achieving scores within 1 SD of normal 
hearing age-mates’ (p. 7). This unconventional approach to interpreting group 
comparisons draws focus away from the fact that among the best-performing 
group of participants, 49% scored lower than the 16th percentile (i.e., more than 
one standard deviation below average) at the early elementary timepoint (see 
Figure 1 of Geers et al.): more than triple the expected rate for below-average 
spoken language proficiency.6 Geers et al. do not report anything about how the 
other 51% of the children performed; based on visual inspection of the figure, 
however, approximately 75% of the DHH children performed below the 50th 
percentile. By the late elementary timepoint, the distribution of CASL scores in 
the no-sign group did not differ statistically from age expectations. While this 
analytical approach is perhaps more conservative than the one described above, 
it is not a sound approach to determining equivalence among groups. The lack 
of a statistically significant difference does not constitute evidence for equiva-
lence (Lakens, 2017). Geers et al., however, interpret this optimistically, sug-
gesting that it would be better if children in the short-term and long-term groups 
looked more like children in the no-sign groups. Even if we accept the analytical 
approach, we strongly disagree with the conclusion: it is in no way optimal for 
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children to spend the first 9 to 12 years of their lives without complete mastery 
of any natural language.

3. Relatedly, we have no way to know whether or not any of the children in this 
study had developed age-appropriate mastery of a sign language. A child who 
has developed age-appropriate mastery of at least one human language (what 
we call global language proficiency) is expected to be less vulnerable to a wide 
range of developmental challenges than a child who has not developed age-
appropriate mastery of any language. If the children in the short-term or long-
term sign group had in fact mastered a sign language (or another language such 
as Spanish, for that matter), then their generally poor performance in spoken 
English is less of a concern. If, on the other hand, these children are not profi-
cient in any language, the situation becomes dangerously dire, especially for 
the children in the no-sign group.

Geers et al. (2017) essentially argue against a straw man version of sign language by 
comparing what we consider to be three wholly inadequate interventions and language-
learning scenarios. Children in the ‘no-sign’ group have an unacceptably high probability 
of not fully mastering a spoken language and are guaranteed to not learn a sign language. 
Children in the ‘short-term sign’ and ‘long-term sign’ groups are exposed to a smattering of 
manual communication approaches of varying levels of quality and quantity (possibly even 
zero exposure to a natural sign language), and may not fully master a sign language while 
also having a high probability of not fully mastering spoken English. Though these may 
accurately reflect current trends in the paths families commonly take, none of these options 
is satisfactory and they all carry high risk of language deprivation for DHH children.

The practice of not assessing sign language proficiency also limits the interpretation of 
the very few other studies of language outcomes in pediatric CI users whose hearing fami-
lies have also chosen to include a natural sign language as part of their children’s early 
language learning (Dettman, Wall, Constantinescu, & Dowell, 2013; Percy-Smith, Cayé-
Thomasen, Breinegaard, & Jensen, 2010; Yanbay, Hickson, Scarinci, Constantinescu, & 
Dettman, 2014). Like Geers et al., these studies find that CI users raised with oral-only 
approaches have the strongest spoken language outcomes. These children, however, are 
nevertheless significantly delayed with respect to age expectations. A crucial question that 
these studies do not address is whether the children with access to a natural sign language 
successfully acquired it, such that their proficiency in the sign language exceeded that of 
the oral-only children’s proficiency in a spoken language. Regrettably, this critical ques-
tion remains thoroughly uninvestigated.

The empirical record demonstrates that relying exclusively on spoken language 
remains an extremely risky proposition for DHH children. The observation that some 
DHH children appear to catch up with their hearing peers in late elementary school on 
standardized measures of spoken language does not substantially improve our evalua-
tion, as there are lasting effects of early language experiences on cognitive, social-
emotional, and academic outcomes that are not captured by spoken language measures 
(Campbell, MacSweeney, & Woll, 2014; Hrastinski & Wilbur, 2016; Kronenberger, 
Pisoni, Henning, & Colson, 2013; Wong et al., 2017). We cannot conclude that coch-
lear implants effectively mitigate concerns about language deprivation because DHH 
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children do not, in fact, ‘develop [spoken] language skills at a rate comparable to chil-
dren with normal hearing’ (National Institute of Deafness and Communication 
Disorders [NIDCD], 2017) and because DHH children remain at a significant disad-
vantage as compared to hearing peers in many aspects of development. Even when 
children are able to acquire a spoken language via cochlear implants, the increased 
listening effort demanded of these DHH children relying on spoken language results in 
significant cognitive fatigue (MacSweeney, Waters, Brammer, Woll, & Goswami, 
2008) and further exacerbates academic challenges, even for children with mild or 
unilateral hearing loss (Hicks & Tharpe, 2002; Tharpe, 2008, 2016; Tomblin et al., 
2015). It is not sufficient for DHH children to catch up in only one domain of develop-
ment (i.e., speech and/or spoken language).

Finally, we stress that the most important outcome is that DHH children develop age-
appropriate mastery of at least one language, spoken or signed. For many children, this 
outcome is more likely to be achieved through a natural sign language because the visual 
modality is not compromised by hearing loss. The lack of full access to at least one lan-
guage is at the root of the developmental barriers and issues deaf children face. This is 
not unique to DHH children – hearing bilinguals who do not have sufficient support in 
either language can face challenges fully mastering either language, which subsequently 
poses problems for their academic achievement (Menken, Funk, & Kleyn, 2011; Menken 
& Kleyn, 2010; Menken, Kleyn, & Chae, 2012). If the children who do not successfully 
master a spoken language succeed in mastering a sign language, then their subsequent 
cognitive, academic, and social-emotional development is at no more risk of suboptimal 
outcomes than hearing children with full access to spoken language, presuming the 
remainder of their education is offered to them in a fully accessible language. DHH chil-
dren learning a sign language could certainly also pursue the development of listening 
and spoken language skills if desired, and doing so would carry much less risk knowing 
the child would have mastery in at least one language.

If a child does not succeed in mastering either a spoken language or a sign language, 
we must then ask how much benefit the child derived from interventions in each lan-
guage relative to the amount of time and resources dedicated to those interventions. No 
one would expect a child who has been immersed in any language – spoken or signed – 
for three months to perform the same as a child who has been immersed in that language 
for three years. Similarly, consider a child who has been immersed in one language for 
three years and in another language for only three months: if such a child obtains the 
same score on assessments of the two languages, it would be a mistake to conclude that 
the child is benefiting equally from both types of input. Such an outcome would show 
that the child has acquired the second language far more readily than the first. As applied 
to DHH children, it is worth asking whether the effort spent on interventions targeting a 
spoken language yields as much success as might be had in a sign language instead.

In short, the questions that Geers et al. (2017) ask are extremely important, but the 
method they used does not allow interpretable answers, regardless of what the data show. 
Moreover, these problems are not at all unique to this study; rather, they apply generally 
to studies of DHH children that make causal inferences about the impact of ‘communica-
tion mode.’ We suggest that these limitations are, to a large extent, inherent to current 
conceptions of ‘communication mode’ as a construct. The idea of ‘communication mode’ 
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is problematic because it (1) lacks a consistent operational definition, (2) describes cur-
rent rather than cumulative experience, (3) fails to capture the multidimensional nature 
of DHH children’s experience with input, (4) typically fails to distinguish natural sign 
languages from artificial visual-manual communication systems, and (5) fails to account 
for the extent to which a child has lacked perceptual access to any linguistically-struc-
tured input (e.g., been immersed in a rich spoken language environment but without the 
perceptual access required to make use of that ambient language). Geers et al. (2017) 
take a step in the right direction by being explicit about their operational criteria, and (in 
one analysis) dividing the signing group into those that reported more vs. less than 50% 
of the day with manual input – if this analysis had distinguished ASL from other forms 
of manual communication, the results would have been far more informative.

In sum, the current practice of analyzing outcomes with respect to communication 
mode has too many conceptual problems to be useful. Before the field can make mean-
ingful progress in understanding the causal impact of different types of communicative 
input on developmental outcomes in DHH children, alternatives to the concept of com-
munication mode need to be developed. Regardless, the fact remains that we have not yet 
seen any evidence that DHH children benefit more from spoken language than from a 
natural sign language when the two are equated for amount of exposure.

Theoretical and practical arguments against natural sign 
language exposure

In this section we review two kinds of arguments against including sign languages as part 
of young DHH children’s developmental experiences. We distinguish between concerns 
that derive from scientific theory (e.g., ‘sign language is harmful because …’ or ‘listen-
ing and spoken language are necessary because …’) from those that are based in practi-
cal constraints (‘sign language would be nice, but …’). The former are testable by 
empirical research; indeed, we will show that based on the available data, none of the 
current theories provides a reasonable justification for prioritizing spoken language at 
the expense of sign language. The latter are addressable through changes in policy and 
the provision of resources. Such changes should, of course, be grounded in empirical 
data; in many cases, the necessary studies simply have not been conducted. Thus, these 
practical concerns remain largely unexplored and demand further investigation. We will 
evaluate all of these arguments with respect to the following question: does exposure to 
a sign language help, hurt, or not affect deaf children’s ability to develop age-appropriate 
global language proficiency (mastery of at least one natural language)?7

Theoretical arguments against natural sign language exposure

In this section, we review several theories that have been used to argue against providing 
deaf children access to sign languages.

Visual takeover hypothesis. A growing number of studies have demonstrated that the brain 
regions that had previously been thought be primarily responsible for auditory processing 
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are relatively plastic, and can also be recruited during sign language processing (Mac-
Sweeney et al., 2008). Some people have used these studies as a starting place to argue that 
exposure to a sign language might accelerate maladaptive cortical reorganization, such that 
cochlear implantation is less likely to be successful due to ‘visual takeover’ of typical 
auditory-related neuropathways (Champoux, Lepore, Gagné, & Théoret, 2009; Giraud & 
Lee, 2007; Kral & Sharma, 2012; Lee et al., 2001). As others before us have described at 
length, there is no causal evidence for any negative impact of sign language exposure on 
spoken language outcomes (let alone global language proficiency).

Instead, the available evidence is more consistent with the hypothesis that lack of 
access to highly structured linguistic input (i.e., language), rather than simply lack of 
access to sound and thus relying more on visual access, is a more significant contributor 
to poor cochlear implant outcomes (Campbell et al., 2014; Heimler, Weisz, & Collignon, 
2014; Lyness, Woll, Campbell, & Cardin, 2013). In other words, natural language – in 
any modality – provides a source of highly patterned input, and the brain must practice 
interpreting this input. When DHH children do not have access to these linguistic pat-
terns (either because of restricted auditory access or because of a lack of signed input in 
the environment), they may have difficulty learning to interpret linguistic patterns, even 
if they receive a cochlear implant.

A recent publication measuring neurostructural differences in DHH and hearing chil-
dren (Feng et al., 2018) is an illustrative example. Using data from pre-implant candi-
dacy scans, morphological differences between deaf and hearing children were found in 
primary auditory cortex and in higher-order processing regions. Testing whether these 
structural variations predicted improvement in speech recognition six months after 
implantation, they found that structural variation in regions responsible for higher-order 
processing was a significant predictor and structural variation in primary auditory cortex 
was not. While Feng et al. attribute these structural changes to auditory deprivation in the 
paper, some of the authors acknowledge that language deprivation is a viable alternate 
explanation (P. Wong, M. Roberts, & T. Grieco-Calub, personal communication, January 
18, 2018) because these higher-order regions are responsive to language in any modality 
(as has been argued by Cardin et al. (2013), Lyness et al. (2013), and others).

More conclusive evidence against the visual takeover hypothesis is that implanted 
children born into fluent-signing families perform well on spoken language assessments. 
If early exposure to a sign language causes maladaptive cortical reorganization that 
reduces the likelihood of successful spoken language acquisition post-implantation, then 
native signers should not perform well on measures of speech and spoken language after 
implantation. Three separate studies have falsified these claims. One early study focused 
only on auditory and speech outcomes, and found no differences between deaf children 
from signing deaf families versus deaf children from hearing families who did not sign 
(Park et al., 2013). Subsequently, Hassanzadeh, (2012) found that signing implanted 
children performed better with speech and spoken language than non-signing children. 
Davidson, Lillo-Martin, and Chen Pichler (2014) found that implanted signers were 
indistinguishable from hearing ASL–English bilinguals on measures of speech and lan-
guage performance. In light of these data, it is clear that the visual takeover hypothesis 
does not have empirical standing to justify not exposing DHH children to a natural sign 



376 First Language 39(4)

language. Concerns about sign language interfering with spoken language development 
in language-associated brain regions are currently unsubstantiated.

Auditory scaffolding hypothesis. In the search for factors that explain the wide variability in 
spoken language outcomes after cochlear implantation, a number of studies have exam-
ined the relationship between hearing and higher-order neurocognitive skills (e.g., exec-
utive function, implicit learning, working memory, among many others) (Beer, 
Kronenberger, & Pisoni, 2011; Burkholder & Pisoni, 2003; Conway, Karpicke, et al., 
2011; Conway, Pisoni, Anaya, Karpicke, & Henning, 2011; Conway, Pisoni, & Kronen-
berger, 2009). Generally, these studies have found that these cognitive skills were less 
developed among DHH populations than among hearing populations. The prevailing 
interpretation of these findings has been that hearing loss itself causes problems in 
higher-order neurocognitive processes, which in turn compromises the child’s chances of 
successfully acquiring spoken language through a cochlear implant. This general frame-
work has come to be known as the auditory scaffolding hypothesis (Conway et al., 2009) 
or more recently, the auditory connectome (Kral et al., 2016). If this hypothesis is cor-
rect, and auditory deprivation causes cognitive deficits, then providing DHH children 
with access to sign language would do nothing to address what this view sees as the root 
cause of the problems: hearing loss.

Recent findings, however, have shown that sound is not in fact critical for higher-
order neurocognitive development; instead, results suggest that language plays a more 
important role. If access to sound were necessary for healthy cognitive development, 
then all deaf children would be impacted – including those born into households where a 
sign language is the primary language (in fact, these children might be expected to be 
impacted most, as many do not routinely use any sort of hearing technology). Contrary 
to this prediction, recent studies with Deaf native signers have not found evidence of any 
difficulties in executive function (M. L. Hall, Eigsti, Bortfeld, & Lillo-Martin, 2017, 
2018; Marshall et al., 2015). In addition, there are now three published failures to repli-
cate Conway, Pisoni, et al.’s (2011) original observations of an implicit sequence learn-
ing deficit in DHH children (M. L. Hall, Eigsti, et al., 2017); Klein, Walker, & Tomblin, 
2019; von Koss Torkildsen, Arciuli, Haukedal, & Wie, 2018).

The auditory scaffolding hypothesis therefore fails to explain the data. An alternative 
– the language scaffolding hypothesis – is compatible with all available evidence. 
According to this theory, lack of access to language input (signed or spoken) – language 
deprivation – reduces the child’s language proficiency and has cascading consequences 
in other cognitive and social-emotional domains.8 If the language scaffolding hypothesis 
is correct, then the solution is not to simply provide auditory input but to provide DHH 
children access to language input in a form that they can fully perceive, leading to timely 
and complete language mastery.

Language vs. spoken language. The word ‘language’ can sometimes be used or interpreted 
in a way that narrowly refers to spoken language or speech and is not inclusive of signed 
languages. A notable example is that the field of speech language pathology predomi-
nantly focuses on speech and spoken language. For example, the American Speech-Lan-
guage-Hearing Association website describes speech language pathologists as working 
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to ‘provide aural rehabilitation for individuals who are deaf or hard of hearing’ and 
describes language disorders in a way that is not inclusive of signed languages (‘lan-
guage disorders may be spoken or written’).

Using the terms language and spoken language interchangeably may give parents 
and other stakeholders the impression that only spoken language confers developmen-
tal benefits in other domains such as cognitive development, social-emotional skills, 
school-readiness, academic outcomes, among many others. The studies that have con-
sidered sign language proficiency, however, reveal a very clear and consistent pattern: 
children who master at least one language, whether spoken or signed, are better off 
than those who have not mastered any language, spoken or signed. This pattern is well-
attested in studies of cognitive development (Courtin, 2000; Schick, De Villiers, De 
Villiers, & Hoffmeister, 2007), social-emotional skills (Chapman & Dammeyer, 2017; 
Dammeyer, 2009), school-readiness (Allen, 2015; Allen, Letteri, Choi, & Dang, 2014), 
and academic outcomes (Dammeyer, 2014; Freel et al., 2011; Henner et al., 2016; 
Hermans, Knoors, Ormel, & Verhoeven, 2008; Hrastinski & Wilbur, 2016; Mayberry 
& Eichen, 1991). These empirical findings clearly demonstrate that mastery of spoken 
language is not in fact necessary for healthy development but that mastery of at least 
one language is, and that exposure to a natural sign language is a reliable predictor of 
healthy development for deaf children.

Critical periods apply to sign languages, too. Though there is debate as to whether it 
should be called a ‘critical period’ or a ‘sensitive period,’9 it is not controversial that 
there is a time-limited period during which first-language acquisition is optimal. 
There is also no controversy that the critical period applies equally to all languages 
– spoken and signed. Unfortunately, just as the term language is often taken to refer 
to spoken language alone, some have mistakenly believed the critical period applies 
only to spoken languages. The baseless idea that there is a longer critical period for 
sign language acquisition has been used to argue that spoken language exposure 
must be prioritized at the expense of sign language exposure (Sugar & Goldberg, 
2015). In contrast, research with the sign-language-as-a-fallback option reveals that 
deaf adults who did not have access to or achieved age-appropriate mastery of a sign 
language in childhood do not ever achieve such fluency in their lifetime (Cheng, 
Halgren, & Mayberry, 2018; Emmorey, 2018; Mayberry, 2010; Mayberry, Chen, 
Witcher, & Klein, 2011; Mayberry, Davenport, Roth, & Halgren, 2018; Mayberry & 
Eichen, 1991; Mayberry & Lock, 2003; Newport, 1990; Skotara, Salden, Kügow, 
Hänel-Faulhaber, & Röder, 2012; Woll, 2018).

Relative benefit. The evidence that age of cochlear implantation is a strong predictor of 
relatively-improved spoken language abilities among non-signing implanted children is 
not disputed. There are countless papers comparing hearing aids to CIs, bilateral to uni-
lateral CIs, earlier vs. later age of amplification and/or intervention, among others. Such 
research is useful for determining relative benefit.

We argue, however, that relative improvement that still lags behind age-appropriate 
milestones is simply not good enough for the optimal development of a human being. 
The results of Niparko et al. (2010), shown in Figure 1, provide a clear illustration of this 
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point. The main finding that Niparko et al. highlight is that children who receive CIs at 
earlier ages show developmental trajectories for spoken language development that are 
farther above their predicted trajectory if they had not received an implant (lower solid 
line vs. lower dashed line). We do not take issue with this finding. These same results, 
however, also show that the vast majority of CI users underperform relative to typically 
developing children (lower/colored solid lines vs. upper/grey solid lines) and some chil-
dren implanted younger than 18 months of age had expressive and comprehension scores 
at near-zero levels, even years after implantation. We think it is important to emphasize 
that these are not merely data-points – each of these lines represents a real human being 
who, unless they have mastered a signed language, at almost 5 years old has no measur-
able language proficiency. The same concern applies to the results of Geers et al. (2017), 
and to all of the other large-scale empirical reports that we have seen (all of which center 
on deaf children who do not also have access to a sign language).

Figure 1. Developmental trajectories of RDLS raw scores of comprehension and expression 
grouped by age at baseline.
Reproduced from Niparko et al. (2010), with permission. Spoken language outcomes of deaf children with 
cochlear implants as measured by the Reynell Developmental Language Scales (RDLS). Children who are 
implanted earlier score farther above their estimated trajectory without an implant; however, the gap 
between children with CIs and typically developing children remains large in all panels.
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DHH children who depend on access to spoken languages as their only means of acquir-
ing a first language remain at unacceptably high risk of not developing age-appropriate 
mastery of the relevant spoken language, despite being immersed in it. They frequently 
experience subsequent consequences of language deprivation. Meanwhile, these children 
do have the capacity to master a natural sign language (barring additional developmental 
issues) – they lack only the opportunity. Therefore, the overall longstanding effort by vari-
ous stakeholders to advocate against exposure to sign language and focus on spoken lan-
guage only appears to have been – and continues to be – at best, ill-advised, and at worst, 
profoundly damaging to many DHH children. In essence, precisely because the critical 
period exists, the highest priority must be to provide a DHH child whatever type of linguis-
tic input is most accessible and most likely to result in age-appropriate language mastery 
rather than a philosophical modality preference.

If the theoretical arguments against providing access to sign language were well-
founded, there would be little reason to address any of the practical issues below. Since 
we have now seen that the empirical evidence does not support these theoretical con-
cerns, we argue that it is very much worth addressing these practical challenges. Only 
then will we be able to empirically evaluate the impact of providing early access to a 
natural sign language on the development of DHH children.

Practical arguments against natural sign language exposure

Many parents, professionals, and other stakeholders may be persuaded by our arguments 
above, and yet still doubt whether it would be feasible to provide sufficient access to a 
natural sign language to the point that a child’s chances of mastering the relevant sign 
language(s) are greater than those of mastering the spoken language(s). We affirm that 
these concerns are important, reasonable, and unfortunately understudied. It is also 
important, however, to recognize that these practical concerns are of a different nature 
than the theoretical concerns above.

History provides us with myriad examples where practical challenges are overcome 
for the sake of improving outcomes; the successful implementation of universal newborn 
hearing screening in many countries is one such case. We hope that differentiating 
between theoretical and practical barriers will be helpful in directing intellectual and 
financial resources toward effective and appropriate solutions. To that end, we now con-
sider several significant practical barriers that may currently prevent or discourage fami-
lies from including natural sign languages as a way for their child to master at least one 
natural language in early childhood.

Concerns about the quantity of input. Pointing to the much-discussed ‘word gap’ effects 
(Hart & Risley, 1995; though see Sperry, Sperry, & Miller, 2019), many conclude that it 
would be preferable to maximize a child’s exposure to the parents’ native language rather 
than risk providing signed input that might be less frequent and of lower quality. From 
this perspective, the healthy development of Deaf native signers can be recast not as a 
result of access to a natural sign language, but as a result of the Deaf parents using their 
most proficient language with their children, which simply happens to be a sign lan-
guage. We strongly disagree with such interpretations.
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Variations in the linguistic input hearing children receive pales in comparison to the vari-
ation among DHH children. Despite variation in the size of their vocabularies, the hearing 
children in Hart and Risley’s study presumably had sufficient input to master the grammars 
of their parents’ native language(s), and were able to effortlessly comprehend and produce an 
infinite number of well-formed utterances. It is only against this backdrop of established 
language mastery that we can properly interpret Hart and Risley’s findings; regrettably, DHH 
children cannot be assumed to have developed this degree of language mastery. This, then, is 
the catch-22 in which parents of DHH children and allied stakeholders find themselves: if 
using their strongest language still results in unacceptably high risks, what alternatives do 
they have? Is there any reason to believe that their children would derive greater benefit from 
access to a sign language, even if the parents themselves are not proficient in it?

Here the empirical record is sparse in regard to the following questions:

1. How much input does a child need to have in order to develop age-appropriate 
mastery of a signed language?

2. How good does that input have to be (i.e., how proficient in sign language must 
the caregivers be)?

3. How do quantity and quality interact?

The range of possible answers to these questions can be constrained by examining 
language acquisition in hearing children. Regarding the amount of input, multilingual 
children routinely demonstrate successful acquisition with only half (or less) of their 
input in a given language (De Houwer, 1995); to the extent that any differences between 
monolinguals and bilinguals exist, they are subtle and only detected when children are 
assessed in a single language (Hoff et al., 2012). The same is true for hearing children of 
Deaf parents, who acquire a spoken language and a sign language simultaneously (Petitto 
et al., 2001). Finally, as reviewed in the previous section, Deaf children of Deaf parents 
who receive cochlear implants also reliably master both a sign language and a spoken 
language despite having their input divided between both languages. These results 
remind us that the brain of a human child is more than capable of acquiring multiple 
languages in multiple modalities, and that reducing input in one language does no harm 
as long as it is substituted by input in another language.

Presumably there are critical thresholds above which mastery is virtually guaranteed, 
and below which mastery is virtually impossible. Current estimates from the spoken 
language literature point to 35–65% as the approximate borders of these ranges (Cattani 
et al., 2014; De Cat & Serratrice, 2018; Thordardottir, 2011; Unsworth, 2013). We there-
fore might expect that if DHH children’s input consists of less than 35% access to a natu-
ral sign language, they are unlikely to master it on a typical timetable. Of course, we also 
know that DHH children who are fully immersed in spoken language-only environments 
are also at increased risk of failing to master spoken language on a typical timetable. We 
must then ask whether it is more feasible to increase DHH children’s access to a sign 
language (such that it falls within or above the threshold necessary for successful acqui-
sition), or to increase their access to spoken language. Naturally this need not be an 
either/or choice between spoken and signed language: improving both would be terrific. 
In our view, however, the low-hanging fruit for improving access to a spoken language 
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has already been picked and still leaves much to be desired – whereas ways to improve 
access to a sign language remain within reach.

Concerns about the quality of input. There are three ways in which the quality of linguistic 
input might vary: interactional quality, linguistic quality, and perceptual quality. Interac-
tional quality refers to the nature of the communicative interaction (e.g., turn-taking, joint 
attention, responsivity). Linguistic quality refers to the richness of the linguistic signal 
(e.g., its syntactic complexity, lexical diversity). Perceptual quality refers to how much of 
the signal that is sent to a child is actually received by that child. There is no obvious limit 
on interactional quality for DHH children from hearing families, although research indi-
cates that there is room to improve (M. Harris, 2013; M. Harris & Mohay, 1997), and that 
those improvements yield concomitant gains in language (Roberts & Hampton, 2018). 
There may, however, be a tradeoff between perceptual quality and linguistic quality among 
DHH children: hearing technology can offer variable levels of perceptual access to linguis-
tically complex spoken language, whereas input from novice signing parents may be fully 
perceptible but linguistically impoverished. Some balance of the two may be desirable; the 
empirical data do not yet reveal what the optimal balance is.

Family goals and desires. Parents ultimately must make decisions on behalf of their child 
and families of DHH children may prefer for their child to be raised in a manner that does 
not include a natural sign language. At the same time, it is incumbent on professionals 
who serve families to provide guidance to parents to help them make fully-informed 
decisions, and to not accept parents’ preferences at face value when those preferences 
may put their children at risk of language deprivation. When parents express a desire to 
withhold standard vaccines from their children, medical professionals are expected to 
probe deeper to understand the family’s motivations for making that choice, and to 
ensure that the family properly understands the risks involved. Pediatricians may even 
turn away families who make choices that put children in jeopardy. We encourage pro-
fessionals to determine the extent to which parents’ preferences are being driven by theo-
retical arguments like those reviewed above, practical concerns, misconceptions about 
what sign languages are, social biases (e.g., the enhanced sociolinguistic prestige of spo-
ken languages relative to sign languages), and/or other factors.

To the extent that parents are concerned that using a sign language will interfere with 
their child’s ability to learn to speak/read a spoken language, those concerns can be 
allayed as we now know them to be incorrect. To the extent that parents are worried 
about practical factors, they can be provided with information about the – admittedly 
sometimes limited – local, state, and federal resources available to them. Misconceptions 
about what sign languages are can also be clarified. Social biases that privilege spoken 
languages over sign languages may be more deeply ingrained, and therefore far harder to 
shift. Families who are not aware of these implicit biases would benefit from being made 
aware of them. Finally, research-minded families might want to know what types of 
language input during infancy and toddlerhood most reliably yield proficiency in at least 
one language by the end of the preschool years. Though there is a great deal of evidence 
that sign language exposure can confer a host of benefits, and there is reason to believe 
that DHH children who have hearing parents can achieve levels of signed language 
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proficiency that are similar to DHH children who have deaf parents (Herman, Woll, & 
Holmes, 1999 via Herman & Roy, 2006), we would encourage professionals to acknowl-
edge that we do not yet know how proficient a signer a parent must be, or how much sign 
language a child must have access to in order to yield the native levels of sign language 
proficiency seen among children of Deaf, signing parents.

It is imperative that results like those of Geers et al. (2017) not be interpreted as indi-
cating that an exclusive focus on listening and spoken language yields better outcomes 
than using both a signed and spoken language or using a signed language alone. Again, 
that study (and many others like it) reveals unacceptably low rates of language mastery, 
did not assess whether children achieved mastery of any language other than English, 
and cannot rule out the possibility that poor spoken language skills were a cause, rather 
than a consequence, of using manual communication.

In describing these practical challenges, we should clarify that we are calling for 
change at the structural/systems level. We understand that, for any given family, the most 
immediate need will vary. For some it might be ensuring that their child’s amplification 
devices are on and functional for more of the day. For others, it might be finding a Deaf 
mentor as part of their child’s individualized family service plan. Our aim is more gen-
eral: we would like to see funding designed to increase the opportunity for DHH children 
to receive natural sign language input. This might include funding more Deaf mentors, 
Deaf teachers, establishing more parent–infant programs, designing better curricula for 
teaching sign languages to hearing parents, creating sign-inclusive daycare centers, and 
providing paid time off for parents to immerse themselves in a sign language curriculum, 
among many other possible options.

In addition, there is also a critical need to assess whether children are achieving age-
appropriate mastery of at least one natural language. Assessments for spoken language 
are plentiful, but options for sign language assessment remain scarce and professionals 
with the necessary competence to conduct these assessments are even rarer. The theoreti-
cal promise of increased access to natural sign language input leads us to believe that 
investing in these practical solutions will yield significant gains in DHH children’s global 
language proficiency and overall development.

What now?

We divide this section into three parts: one for parents, one for allied professionals, and 
one for researchers.

For parents

DHH children whose parents do not know a sign language at the time the child is born 
are at risk of not developing full mastery of a human language and experiencing lan-
guage deprivation. Mastery of at least one language, what we call global language pro-
ficiency, supports cognitive development (Moeller & Schick, 2006; Preisler, Ahlström, 
& Tvingstedt, 1997; Preisler, Tvingstedt, & Ahlström, 2002), academic achievement 
(Hrastinski & Wilbur, 2016), socioemotional health (Dammeyer, 2010; Desselle, 1994), 
and quality of life (Kushalnagar et al., 2011). Prioritizing proficiency in a particular 
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language and modality (e.g., a spoken language) over global language proficiency – even 
when a child is not reaching that particular language’s acquisition milestones – jeopard-
izes success in these other domains. In other words, why put all of your eggs in the spo-
ken language basket, especially when it comes with a high risk of poor outcomes in many 
domains, when there is, at minimum, no harm and at best, many benefits, in learning a 
sign language? We encourage families to adopt this framework throughout the decision-
making process, and continually ask themselves: Is this choice going to best position my 
child to develop a strong foundation in at least one language (spoken or signed)? We also 
urge families to specifically include language goals in their DHH child’s plan of care. 
These goals need not be specific to any particular spoken or sign language: they might 
instead be anchored to language milestones in typically developing populations, or 
framed in terms of reducing any already-existing gap between their current language 
skills and age expectations. Establishing appropriate goals and monitoring progress 
toward them will be vital in determining whether a child’s development is on track or 
whether a change of course may be needed.

The empirical record is not as complete as it should be. There is, however, no compel-
ling evidence that exposure to a sign language causes problems for deaf children. There 
is evidence that exposure to a sign language can confer a host of benefits, and that 
excluding a sign language leaves the child at great risk of language deprivation. As such, 
sign languages should not be seen as backup options. Rather, sign languages should be 
considered as a primary option as it is the safest intervention for children at risk for lan-
guage deprivation. Our rationale is as follows:

1. There is tremendous variability and unpredictability in outcomes of spoken lan-
guage-only approaches.

2. Even with early access to high-quality interventions in a spoken language-only 
approach, there remains a significant risk that deaf children will not attain even 
minimal fluency in spoken language and experience language deprivation.

3. Given this risk, excluding sign language during the critical period of language 
acquisition puts children at risk of never mastering any language – spoken or 
signed.

4. Concordantly, approaches that actively exclude sign language carry a high risk of 
delays or disturbances in cognitive, academic, and socioemotional development.

5. There is no evidence that sign language exposure harms spoken language acqui-
sition; such claims (e.g., Geers et al., 2017) are not justified by the available data.

6. The limited existing empirical evidence suggests that under optimal exposure 
conditions, sign language benefits spoken language acquisition.

7. Providing access to a natural sign language increases a deaf child’s chances of 
attaining global language proficiency – which in turn promotes healthy outcomes 
in cognitive, academic, and socioemotional development, among others.

For families who choose not to risk language deprivation by exposing their child to a 
sign language, it is critical to evaluate whether the professionals working with the family 
are equipped to offer support in sign language acquisition. Do they have native or near-
native proficiency in the signed language used in the region? Do they have training and 
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expertise to support sign language acquisition (i.e., deep understanding of the linguistic 
structures of the relevant signed language and the methods for evaluating and promoting 
acquisition of these structures)? If not, are they able to refer the family to people who 
have such expertise? If they are hearing, do they know and seek guidance from DHH 
adults who have lived experience of being DHH?

For allied professionals

Here we address those who are charged with helping families to unlock their DHH 
child’s developmental potential, or who participate in the larger systems that create soci-
etal structures for doing so (professional organizations, publicly-funded institutions, 
etc.). Clearly, this is a broad audience; some of these recommendations will be more 
suited for some fields than others.

1. Identify whether a child is at risk for language deprivation in addition to being 
DHH. Consider a formal diagnosis of language deprivation to activate appropriate 
interventions and if there are clear developmental gaps not otherwise explained.

2. Include and monitor language goals in the plan of care for the DHH children that 
you serve. Note that language milestones (first words, word combinations, 
vocabulary size, turn-taking, etc.) can be achieved in any language.

3. Do not perpetuate misinformation by informing families that providing access to 
a natural sign language (e.g., British Sign Language, American Sign Language, 
and Japanese Sign Language) is likely to do more harm than good.

4. Be prepared to support acquisition of a signed language. This means being fully 
proficient in the signed language used in your region and having the expertise to 
support sign language acquisition, and/or referring families to professionals who 
can.

5. Work to revise curricula in your field to reflect best practices both in the kinds of 
guidance to offer families and in the kinds of interventions that support effective 
sign language acquisition.

6. Seek guidance from DHH people across the lifespan who have lived experience 
using any of the communication modes you recommend to families. Incorporate 
their perspectives into your practice.

7. Think critically about the conclusions of research studies, especially those with 
correlational and quasi-experimental designs. Ask questions like ‘How do you 
know?’ and ‘Where does that information come from?’

8. When a family expresses a preference that their child learns to hear and speak, 
ask questions that probe the underlying motivation for that preference.

9. Know the difference between (empirically unfounded) scientific arguments against 
sign language and practical barriers to supporting sign language acquisition.

10. Be familiar with the local and federal resources that are available.
11. Be prepared to discuss linguistic prejudices with families.
12. Explicitly discuss the importance of ensuring that the child master at least one 

natural language, and clearly explain to the family that proficiency in either a 
sign language or a spoken language confers these benefits.
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13. Explain to families that the critical period applies to both spoken language and 
signed language.

14. Fully inform families about the current likelihood their child will develop age-
appropriate mastery of spoken language and the likelihood that their child will 
not master spoken language.

15. Explain what counts as age-appropriate performance. Parents may be surprised to 
learn that scores at the 16th percentile are considered to be in the average range.

16. Advocate for more funding for Deaf mentors and teachers, family sign language 
classes, and other resources, especially if your community lacks these options. 
Remember that families cannot realistically choose options that are not available 
to them; thus, a lack of options limits parents’ choices.

17. Discuss family language planning (De Houwer, 1999; King, Fogle, & Logan-
Terry, 2008; Mitchiner, 2015), especially with families whose goal is to foster 
mastery of more than one language.

18. Assess the child’s proficiency in both spoken language and sign language when-
ever applicable. Interpret the results of these proficiency assessments with respect 
to the opportunity that a child has had to acquire the language.

19. Take a wide view on child development: if improvements in low-level sensory 
processing (e.g., hearing and speech) are not accompanied by broader gains in 
language, cognitive, social-emotional, and academic domains, it is worth explor-
ing other options.

20. Support families’ right to make their own choices on behalf of their children by 
providing high-quality information. Do not advocate for the exclusion of sign 
language from the child’s experience.

For researchers

Families deserve evidence-based recommendations as they navigate a path for their 
child. Evidence-based practice can only be as good as the evidence it is based upon. We 
urge researchers to consider the following recommendations in their current and future 
work with DHH populations – especially children.

1. Avoid using ‘communication mode’ as a construct; instead, consider a child’s 
cumulative history with various types of communicative input (or lack thereof), 
especially during the neurodevelopmental window from birth to age 3.

2. Make fair comparisons using state of the art interventions in both spoken and 
signed language. Be sure to distinguish natural sign languages from other forms 
of manual communication.

3. Acknowledge the limitations of correlational and quasi-experimental designs, 
and actively weigh alternative interpretations of the data. Identify testable predic-
tions that these different interpretations generate.

4. Seek out existing findings from key test cases that are able to discriminate among 
competing theories (e.g., language and cognitive development in Deaf native 
signers); allow these findings to constrain and refine the development of new 
theories.
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5. Assess proficiency in whatever languages are relevant for the child. Note that 
sign-supported speech, cued speech, and manual systems for expressing spoken 
languages (e.g., manually coded English) are all forms of spoken languages, 
whereas natural signed languages are not.

6. Develop better assessments to measure sign language proficiency, bearing in 
mind that the majority of those who would ordinarily assess or report on the child 
(e.g., parent, sign language professional, early interventionist) may not them-
selves be proficient in the language they are assessing.

7. Develop better assessments of global language proficiency.
8. Evaluate success considering not only spoken language, but global language pro-

ficiency as well as other developmental outcomes including cognitive capacity, 
academic achievement, and quality of life.

9. Control for and/or acknowledge issues of sampling and drop-out bias.

Conclusions

There is universal agreement that fully accessible language experiences during early child-
hood are the key to empowering DHH children’s development potential. Far too many 
DHH children continue to not attain full native fluency and mastery of at least one natural 
language by the time they enter kindergarten. Where strictly empirical evidence may not 
yet exist, we turn to the lived experiences of DHH people – many of whom grew up in 
spoken language-only homes without access to a natural sign language – and now advocate 
for future generations of deaf children not to be denied access to a sign language. Deaf 
epistemology, demonstrated benefits of access to sign language, and the simple fact that 
there is no harm in being exposed to any natural language lead us to believe that the most 
effective way to reduce language deprivation of DHH children is to provide them with 
immersive access to a natural sign language as early as possible in their development.

In anticipation of the objection that non-signing DHH children who are receiving cur-
rent technologies and intervention services today can expect much better outcomes than 
those from generations past, we caution that evidence-based practice demands that clini-
cal experience and observation be integrated with the best available research evidence. 
The peer-reviewed research literature on language outcomes in DHH children does not 
currently demonstrate that those raised without access to sign language can be expected 
to attain age-appropriate mastery of at least one language in early childhood. While it is 
true that empirical research will always lag behind clinical practice, it is equally true that 
the cyclical use of this argument essentially serves as a continual moving of the goal-
posts. To deny sign language access for deaf children in the present because of the ever-
present recent improvements in hearing technologies is tantamount to admitting that 
withholding sign language in the past was wrong at the time. The insistence that today’s 
technology will yield better outcomes also irresponsibly minimizes and disregards the 
experiences of deaf children who did experience language deprivation despite having 
been promised that their generation’s technologies and intervention services would leave 
them better off than their predecessors. We remain concerned that the same outcomes 
will prove to be true of today’s non-signing DHH children who are yet again being 
assured of better outcomes than in generations past without corresponding evidence.
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The either/or dichotomy of spoken and sign languages need not, and should not, 
exist. Families that desire to foster their children’s listening and spoken language skills 
can pursue interventions to maximize them alongside a natural sign language. We 
strongly caution, however, that total reliance on listening and spoken language inter-
ventions comes with a high level of risk of language deprivation because even the most 
optimistic data-based outlook suggests that only approximately half of profoundly 
deaf children might have age-appropriate spoken language skills by kindergarten.

We began by noting that the primary barrier to DHH children attaining their full 
potential was the mismatch between their perceptual abilities and their language environ-
ment. Despite much progress, approaches that focus on improving the child’s perceptual 
abilities have not yielded fully satisfactory solutions. At the same time, there is no evi-
dence that sign language causes harm; instead, proficiency in a natural sign language 
confers all the benefits that any language offers. More work is needed to understand how 
best parents and allied professionals can support healthy global language acquisition, 
and more resources are needed to make sign language readily available to DHH children. 
In the meantime, there is no reason to exclude a DHH child’s exposure to a natural sign 
language and every reason to encourage it.
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Notes

1. Certainly language disorders are also to be expected among DHH children; unfortunately, the 
pervasive differences in input make it exceptionally challenging to discriminate delayed from 
disordered acquisition (Geers, Nicholas, Tobey, & Davidson, 2016; Hauser, Quinto-Pozos, & 
Singleton, 2015; Mason et al., 2010; Morgan, Herman, & Woll, 2007; Quinto-Pozos, Forber-
Pratt, & Singleton, 2011; Quinto-Pozos, Singleton, & Hauser, 2017).

2. In the clinical literature, ‘speech’ refers to the perceptual and motor skills involved in recog-
nizing and producing articulatory tokens of linguistic categories, whereas ‘language’ refers 
to the cognitive skills involved in meaningful use of linguistic representations at lexical and 
supralexical levels. Although this latter category is broad enough to include sign languages, it 
is most commonly used to refer to spoken languages only.

3. We use the terms ‘sign language’ and ‘natural sign language’ to refer to naturally-evolved 
sign languages like American Sign Language, British Sign Language, and Japanese Sign 
Language, among others. These terms exclude manually coded variants of spoken language 
(e.g., cued speech, Signing Exact English), and communication systems such as sign-sup-
ported speech or simultaneous communication.
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4. Cued speech was included in this category, as the manual components of cued speech contain 
only phonological (rather than morphosyntactic) information.

5. The authors actually describe their conclusions using the term ‘sign language’ but we use the 
term manual communication here as that more accurately reflects the definition Geers et al. 
used to group participants.

6. In a normal distribution, by definition, only 16% of cases will score more than 1 standard 
deviation below the mean; here, 49% did.

7. This latter point can be a source of confusion; some stakeholders seem to believe that sign 
languages (e.g., ASL) are useful only to the extent that they enable a child to learn a spoken 
language (e.g., English). We strongly disagree: children who master a signed language have 
the ability to use language for all the cognitive and communicative purposes that any natural 
language serves. While there is indeed evidence that early proficiency in a sign language 
supports the acquisition of spoken language as L2 or as concurrent L1 (Davidson, Lillo-
Martin, & Chen Pichler, 2014; Hassanzadeh, 2012; Mayberry, 2007; Mayberry, del Giudice, 
& Lieberman, 2011), it is a mistake to use a child’s proficiency in spoken language as the sole 
or primary measure of the impact of early access to a sign language.

8. Implicit learning may be an exception insofar as it appears to be relatively unaffected by a 
temporary period without access to either hearing or language (M. L. Hall, Eigsti, et al., 2017; 
Klein, Walker, & Tomblin, 2019; von Koss Torkildsen, Arciuli, Haukedal, & Wie, 2018). It is 
not clear whether a longer period without language access would jeopardize implicit learning; 
however, it is clear implicit learning is still robust even after 12 years without auditory access.

9. We use the term ‘critical period’ rather than ‘sensitive period’ because we suspect this term is 
more widely known, not because of some other theoretical perspective.

References

Adoga, S., Nwaorgu, O., Anthis, J., & Green, J. (2014). Our experience with cochlear implant sur-
gery on Nigerians. Indian Journal of Otology, 20, 134–139.

Allen, T. E. (2015). ASL skills, fingerspelling ability, home communication context and early 
alphabetic knowledge of preschool-aged deaf children. Sign Language Studies, 15, 233–265.

Allen, T. E., Letteri, A., Choi, S. H., & Dang, D. (2014). Early visual language exposure and 
emergent literacy in preschool deaf children: Findings from a national longitudinal study. 
American Annals of the Deaf, 159, 346–358.

Beer, J., Kronenberger, W. G., & Pisoni, D. B. (2011). Executive function in everyday life: 
Implications for young cochlear implant users. Cochlear Implants International, 12, 89–91. 

Bouchard, M., Ouellet, C., & Cohen, H. (2009). Speech development in prelingually deaf children 
with cochlear implants. Language and Linguistics Compass, 3, 1–18.

Burkholder, R. A., & Pisoni, D. B. (2003). Speech timing and working memory in profoundly deaf 
children after cochlear implantation. Journal of Experimental Child Psychology, 85, 63–88. 

Campbell, R., MacSweeney, M., & Woll, B. (2014). Cochlear implantation (CI) for prelingual 
deafness: The relevance of studies of brain organization and the role of first language acquisi-
tion in considering outcome success. Frontiers in Human Neuroscience, 8, 834.

Cardin, V., Orfanidou, E., Rönnberg, J., Capek, C. M., Rudner, M., & Woll, B. (2013). 
Dissociating cognitive and sensory neural plasticity in human superior temporal cortex. 
Nature Communications, 4, 1473.

Carrow-Woolfolk, E. (1999). CASL: Comprehensive assessment of spoken language. Circle Pines, 
MN: American Guidance Services.

Caselli, N. K., Hall, W. C., & Lillo-Martin, D. (2017). Operationalization and measurement of sign 
language. Pediatrics, 140, e20172655B.



Hall et al. 389

Cattani, A., Abbot-Smith, K., Farag, R., Krott, A., Arreckx, F., Dennis, I., & Floccia, C. (2014). 
How much exposure to English is necessary for a bilingual toddler to perform like a monolin-
gual peer in language tests? International Journal of Language & Communication Disorders, 
49, 649–671.

Champoux, F., Lepore, F., Gagné, J., & Théoret, H. (2009). Visual stimuli can impair auditory 
processing in cochlear implant users. Neuropsychologia, 47, 17–22.

Chapman, M., & Dammeyer, J. (2017). The significance of deaf identity for psychological well-
being. Journal of Deaf Studies and Deaf Education, 22, 187–194.

Cheng, Q., Halgren, E., & Mayberry, R. (2018). Effects of early language deprivation: Mapping 
between brain and behavioral outcomes. In A. B. Bertolini & M. J. Kaplan (Eds.), Proceedings 
of the 42nd Annual Boston University Conference on Language Development (pp. 140–152). 
Somerville, MA: Cascadilla Press.

Ching, T. Y., Dillon, H., Marnane, V., Hou, S., Day, J., Seeto, M., . . . Yeh, A. (2013). Outcomes of 
early- and late- identified children at 3 years of age: Findings from a prospective population-
based study. Ear and Hearing, 34, 535–552. 

Conway, C. M., Karpicke, J., Anaya, E. M., Henning, S. C., Kronenberger, W. G., & Pisoni, 
D. B. (2011). Nonverbal cognition in deaf children following cochlear implantation: Motor 
sequencing disturbances mediate language delays. Developmental Neuropsychology, 36, 
237–254. 

Conway, C. M., Pisoni, D. B., Anaya, E. M., Karpicke, J., & Henning, S. C. (2011). Implicit 
sequence learning in deaf children with cochlear implants. Developmental Science, 14, 69–82. 

Conway, C. M., Pisoni, D. B., & Kronenberger, W. G. (2009). The importance of sound for 
cognitive sequencing abilities: The auditory scaffolding hypothesis. Current Directions in 
Psychological Science, 18, 275–279.

Corina, D. P., & Schaefer, T. (2017). Re: Responsible publishing. Pediatrics, 140, e20172655D.
Courtin, C. (2000). The impact of sign language on the cognitive development of deaf children: 

The case of theories of mind. Journal of Deaf Studies and Deaf Education, 5, 266–276.
Dammeyer, J. (2009). Psychosocial development in a Danish population of children with cochlear 

implants and deaf and hard-of-hearing children. Journal of Deaf Studies and Deaf Education, 
15, 50–58.

Dammeyer, J. (2010). Parents’ management of the development of their children with disabilities: 
Incongruence between psychological development and culture. Outlines: Critical Practice 
Studies, 1, 42–55.

Dammeyer, J. (2014). Literacy skills among deaf and hard of hearing students and students with 
cochlear implants in bilingual/bicultural education. Deafness & Education International, 16, 
108–119.

Davidson, K., Lillo-Martin, D., & Chen Pichler, D. (2014). Spoken English language development 
among native signing children with cochlear implants. Journal of Deaf Studies and Deaf 
Education, 19, 238–250.

DeCasper, A. J., & Fifer, W. P. (1980). Of human bonding: Newborns prefer their mothers’ voices. 
Science, 208, 1174–1176.

De Cat, C., & Serratrice, L. (2018). Predicting language proficiency in bilingual children. 
doi:10.31219/osf.io/f5q98

De Houwer, A. (1995). Bilingual language acquisition. In P. Fletcher & B. MacWhinney (Eds.), 
The handbook of child language (pp. 219–250). Oxford, UK: Blackwell Publishing.

De Houwer, A. (1999). Environmental factors on early bilingual development: The role of the 
parental beliefs and attitudes. In G. Extra & L. Verhoeven (Eds.), Bilingualism and migration 
(pp. 75–95). Berlin, Germany: Mouton de Gruyter.

Desselle, D. D. (1994). Self-esteem, family climate, and communication patterns in relation to 
deafness. American Annals of the Deaf, 139, 322–328.



390 First Language 39(4)

Dettman, S., Dowell, C., Richard Choo, J. D., Arnott, J. W., Abrahams, J. Y., Davis, J. A.,  
. . . Briggs, J. R. (2016). Long- term communication outcomes for children receiving cochlear 
implants younger than 12 months: A multicenter study. Otology & Neurotology, 37, e82–e95. 

Dettman, S., Wall, E., Constantinescu, G., & Dowell, R. (2013). Communication outcomes for 
groups of children using cochlear implants enrolled in auditory-verbal, aural-oral, and bilin-
gual-bicultural early intervention programs. Otology & Neurotology, 34, 451–459.

Emmett, S. D., Tucci, D. L., Smith, M., Macharia, I. M., Ndegwa, S. N., Nakku, D., . . .Saunders, 
J. E. (2015). GDP matters: Cost effectiveness of cochlear implantation and deaf education in 
Sub-Saharan Africa. Otology & Neurotology, 36, 1357–1365.

Emmorey, K. (2018). Variation in late L1 acquisition? Bilingualism: Language and Cognition, 
21, 917–918.

Erbasi, E., Hickson, L., & Scarinci, N. (2017). Communication outcomes of children with hear-
ing loss enrolled in programs implementing different educational approaches: A systematic 
review. Speech, Language and Hearing, 20, 102–121. 

Feng, G., Ingvalson, E. M., Grieco-Calub, T., Roberts, M. Y., Ryan, M. E., Birmingham, P.,  
. . . Wong, P. C. M. (2018). Neural preservation underlies speech improvement from auditory 
deprivation in young cochlear implant recipients. Proceedings of the National Academy of 
Sciences of the United States of America, 115, E1022. 

Fitzpatrick, E., Hamel, C., Stevens, A., Pratt, M., Moher, D., Doucet, S., . . . Na, E. (2016). Sign 
language and spoken language for children with hearing loss: A systematic review. Pediatrics, 
137, e20151974. 

Freel, B. L., Clark, M. D., Anderson, M. L., Gilbert, G. L., Musyoka, M. M., & Hauser, P. C. 
(2011). Deaf individuals’ bilingual abilities: American Sign Language proficiency, reading 
skills, and family characteristics. Psychology, 2, 18–23. 

Ganek, H., Mcconkey Robbins, A., & Niparko, J. K. (2011). Language outcomes after cochlear 
implantation. Otolaryngologic Clinics of North America, 45, 173–185.

Geers, A. E., Mitchell, C. M., Warner-Czyz, A., Wang, N., & Eisenberg, L. S. (2017). Early sign 
language exposure and cochlear implantation benefits. Pediatrics, 140, e20151974.

Geers, A. E., Nicholas, J., Tobey, E., & Davidson, L. (2016). Persistent language delay versus 
late language emergence in children with early cochlear implantation. Journal of Speech, 
Language, and Hearing Research, 59, 155–170. 

Giraud, A. L., & Lee, H. J. (2007). Predicting cochlear implant outcome from brain organization 
in the deaf. Restorative Neurology and Neuroscience, 25, 381–390.

Glickman, N. S., & Hall, W. C. (Eds.). (2018). Language deprivation and deaf mental health. New 
York, NY: Routledge.

Hall, M. L., Eigsti, I., Bortfeld, H., & Lillo-Martin, D. (2017). Auditory access, language access, 
and implicit sequence learning in deaf children. Developmental Science, 21, e12575. 

Hall, M. L., Eigsti, I. M., Bortfeld, H., & Lillo-Martin, D. (2018). Executive function in deaf 
children: Auditory access and language access. Journal of Speech, Language, and Hearing 
Research, 61, 1970–1988.

Hall, M. L., Schönström, K., & Spellun, A. (2017). Failure to distinguish among competing 
hypotheses. Pediatrics, 140, e20172655C.

Hall, W. C. (2017). What you don’t know can hurt you: The risk of language deprivation by 
impairing sign language development in deaf children. Maternal and Child Health Journal, 
21, 961–965. 

Hall, W. C., Levin, L. L., & Anderson, M. L. (2017). Language deprivation syndrome: A possible 
neurodevelopmental disorder with sociocultural origins. Social Psychiatry and Psychiatric 
Epidemiology, 52, 761–776. 



Hall et al. 391

Harris, M. (2013). Language experience and early language development: From input to uptake. 
Hove, UK: Psychology Press.

Harris, M., & Mohay, H. (1997). Learning to look in the right place: A comparison of attentional 
behavior in deaf children with deaf and hearing mothers. Journal of Deaf Studies and Deaf 
Education, 2, 95. 

Harris, M. S., & Dodson, E. E. (2017). Hearing health access in developing countries. Current 
Opinion in Otolaryngology & Head and Neck Surgery, 25, 353–358.

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young 
American children. Baltimore, MD: Paul H. Brookes Publishing.

Hassanzadeh, S. (2012). Outcomes of cochlear implantation in deaf children of deaf parents: 
Comparative study. The Journal of Laryngology & Otology, 126, 989–994. 

Haualand, H., & Allen, C. (2009). Deaf people and human rights. World Federation of the Deaf 
and Swedish National Association of the Deaf. Available from http://www.wfdeaf.org

Hauser, P. C., Quinto-Pozos, D., & Singleton, J. L. (2015). Studying sign language disorders. In 
E. Orfanidou, B. Woll, & G. Morgan (Eds.), Research methods in sign language studies: A 
practical guide (pp. 336–351). Malden, MA: Wiley.

Heimler, B., Weisz, N., & Collignon, O. (2014). Revisiting the adaptive and maladaptive effects 
of crossmodal plasticity. Neuroscience, 283, 44–63. 

Henner, J., Caldwell-Harris, C., Novogrodsky, R., & Hoffmeister, R. (2016). American Sign 
Language syntax and analogical reasoning skills are influenced by early acquisition and age 
of entry to signing schools for the deaf. Frontiers in Psychology, 7, 1982. 

Herman, R., & Roy, P. (2006). Evidence from the wider use of the BSL receptive skills test. 
Deafness & Education International, 8, 33–47.

Herman, R., Woll, B., & Holmes, S. (1999). Assessing British Sign Language development: 
Receptive skills test. Coleford, UK: England Forest Book Services.

Hermans, D., Knoors, H., Ormel, E., & Verhoeven, L. (2008). The relationship between the read-
ing and signing skills of deaf children in bilingual education programs. Journal of Deaf 
Studies and Deaf Education, 13, 518–530. 

Hicks, C. B., & Tharpe, A. M. (2002). Listening effort and fatigue in school-age children 
with and without hearing loss. Journal of Speech, Language, and Hearing Research, 45, 
573–584.

Hoff, E., Core, C., Place, S., Rumiche, R., Ree, R., & Parra, M. (2012). Dual language exposure 
and early bilingual development. Journal of Child Language, 39, 1–27. 

Hrastinski, I., & Wilbur, R. B. (2016). Academic achievement of deaf and hard-of-hearing stu-
dents in an ASL/ English bilingual program. Journal of Deaf Studies and Deaf Education, 
21, 156–170. 

Humphries, T., Kushalnagar, P., Mathur, G., Napoli, D. J., Padden, C., Rathmann, C., & Smith, 
S. (2014). Bilingualism: A pearl to overcome certain perils of cochlear implants. Journal of 
Medical Speech-Language Pathology, 21, 107–125.

Humphries, T., Kushalnagar, P., Mathur, G., Napoli, D. J., Padden, C., Rathmann, C., & Smith, 
S. (2016a). Avoiding linguistic neglect of deaf children. Social Service Review, 90, 589–619. 

Humphries, T., Kushalnagar, P., Mathur, G., Napoli, D. J., Padden, C., Rathmann, C., & Smith, 
S. (2016b). Language choices for deaf infants: Advice for parents regarding sign language. 
Clinical Pediatrics, 59, 513–517.

Humphries, T., Kushalnagar, P., Mathur, G., Napoli, D. J., Padden, C., Rathmann, C., & Smith, S. R. 
(2012). Language acquisition for deaf children: Reducing the harms of zero tolerance to the use 
of alternative approaches. Harm Reduction Journal, 9, 16. 

King, K. A., Fogle, L., & Logan-Terry, A. (2008). Family language policy. Language and 
Linguistics Compass, 2, 907–922. 

http://www.wfdeaf.org


392 First Language 39(4)

Klein, K. E., Walker, E. A., & Tomblin, J. B. (2019). Nonverbal visual sequential learning in chil-
dren with cochlear implants: Preliminary findings. Ear and Hearing, 40, 213–217. 

Kral, A., Kronenberger, W. G., Pisoni, D. B., & O’Donoghue, G. M. (2016). Neurocognitive fac-
tors in sensory restoration of early deafness: A connectome model. The Lancet Neurology, 
15, 610–621. 

Kral, A., & Sharma, A. (2012). Developmental neuroplasticity after cochlear implantation. Trends 
in Neurosciences, 35, 111–122. 

Kronenberger, W. G., Pisoni, D. B., Henning, S. C., & Colson, B. G. (2013). Executive function-
ing skills in long- term users of cochlear implants: A case control study. Journal of Pediatric 
Psychology, 38, 902–914. 

Kushalnagar, P., Mathur, G., Moreland, C. J., Napoli, D. J., Osterling, W., Padden, C., & Rathmann, 
C. (2010). Infants and children with hearing loss need early language access. The Journal of 
Clinical Ethics, 21, 143–154.

Kushalnagar, P., Topolski, T. D., Schick, B., Edwards, T. C., Skalicky, A. M., & Patrick, D. L. 
(2011). Mode of communication, perceived level of understanding, and perceived quality of 
life in youth who are deaf or hard of hearing. Journal of Deaf Studies and Deaf Education, 
16, 512–523. 

Lakens, D. (2017). Equivalence tests: A practical primer for t tests, correlations, and meta- analy-
ses. Social Psychological and Personality Science, 8, 355–362. 

Lee, D. S., Lee, J. S., Oh, S. H., Seok-Ki, K., Kim, J.-W., Chung, J.-K., . . .Kim, C.-S. (2001). 
Deafness: Cross-modal plasticity and cochlear implants. Nature, 409, 149–150. 

Lyness, C. R., Woll, B., Campbell, R., & Cardin, V. (2013). How does visual language affect cross-
modal plasticity and cochlear implant success? Neuroscience and Biobehavioral Reviews, 37, 
2621–2630. 

MacSweeney, M., Waters, D., Brammer, M. J., Woll, B., & Goswami, U. (2008). Phonological 
processing in deaf signers and the impact of age of first language acquisition. NeuroImage, 
40, 1369–1379. 

Manrique, M., Cervera-Paz, F. J., Huarte, A., & Molina, M. (2004). Advantages of cochlear 
implantation in prelingual deaf children before 2 years of age when compared with later 
implantation. Laryngoscope, 114, 1462–1469. 

Marshall, C., Jones, A., Denmark, T., Mason, K., Atkinson, J., Botting, N., & Morgan, G. (2015). 
Deaf children’s non-verbal working memory is impacted by their language experience. 
Frontiers in Psychology, 6, 527. 

Martin, A. J., Napoli, D. J., & Smith, S. R. (2017). Re: Methodological concerns suspend interpre-
tations. Pediatrics, 140, e20172655A. 

Mason, K., Rowley, K., Marshall, C. R., Atkinson, J. R., Herman, R., Woll, B., & Morgan, G. 
(2010). Identifying specific language impairment in deaf children acquiring British Sign 
Language: Implications for theory and practice. British Journal of Developmental Psychology, 
28, 33–49.

Mayberry, R. I. (2007). When timing is everything: Age of first-language acquisition effects on 
second-language learning. Applied Psycholinguistics, 28, 537–549.

Mayberry, R. I. (2010). Early language acquisition and adult language ability: What sign language 
reveals about the critical period for language. In M. Marschark & P. E. Spencer (Eds.), The 
Oxford handbook of deaf studies, language, and education (Vol. 2, pp. 281–291). New York, 
NY: Oxford University Press. 

Mayberry, R. I., Chen, J., Witcher, P., & Klein, D. (2011). Age of acquisition effects on the func-
tional organization of language in the adult brain. Brain and Language, 119, 16–29.

Mayberry, R. I., Davenport, T., Roth, A., & Halgren, E. (2018). Neurolinguistic processing when 
the brain matures without language. Cortex, 99, 390–403.



Hall et al. 393

Mayberry, R. I., del Giudice, A. A., & Lieberman, A. M. (2011). Reading achievement in rela-
tion to phonological coding and awareness in deaf readers: A meta-analysis. Journal of Deaf 
Studies and Deaf Education, 16, 164–188. 

Mayberry, R. I., & Eichen, E. B. (1991). The long-lasting advantage of learning sign language in 
childhood: Another look at the critical period for language acquisition. Journal of Memory 
and Language, 30, 486–512. 

Mayberry, R. I., & Lock, E. (2003). Age constraints on first versus second language acquisition: 
Evidence for linguistic plasticity and epigenesis. Brain and Language, 87, 369–384. 

Mehler, J., Jusczyk, P., Lambertz, G., Halsted, N., Bertoncini, J., & Amiel-Tison, C. (1988). A 
precursor of language acquisition in young infants. Cognition, 29, 143–178.

Menken, K., Funk, A., & Kleyn, T. (2011). Teachers at the epicenter: Engagement and resist-
ance in a biliteracy program for ‘Long-term English language learners’ in the United States.  
In C. Hélot & M. Ó Laoire (Eds.), Language policy for the multilingual classroom: Pedagogy 
of the possible (No. 82, pp. 81–145). Bristol, UK: Multilingual Matters.

Menken, K., & Kleyn, T. (2010). The long-term impact of subtractive schooling in the educa-
tional experiences of secondary English language learners. International Journal of Bilingual 
Education and Bilingualism, 13, 399–417. 

Menken, K., Kleyn, T., & Chae, N. (2012). Spotlight on ‘Long-term English language learners’: 
Characteristics and prior schooling experiences of an invisible population. International 
Multilingual Research Journal, 6, 121–142. 

Mitchell, R. E., & Karchmer, M. A. (2004). Chasing the mythical ten percent: Parental hearing 
status of deaf and hard of hearing students in the United States. Sign Language Studies, 4, 
138–163.

Mitchiner, J. C. (2015). Deaf parents of cochlear-implanted children: Beliefs on bimodal bilingual-
ism. Journal of Deaf Studies and Deaf Education, 20, 51–66. 

Moeller, M. P., & Schick, B. (2006). Relations between maternal input and theory of mind under-
standing in deaf children. Child Development, 77, 751–766.

Morgan, G., Herman, R., & Woll, B. (2007). Language impairments in sign language: 
Breakthroughs and puzzles. International Journal of Language & Communication 
Disorders, 42, 97–105.

Mulwafu, W., Strachan, D. R., Bartlett, R., & Caron, C. (2017). Cochlear implantation in Malawi: 
Report of the first four cases. The Journal of Laryngology & Otology, 131, 914–918.

Muse, C., Harrison, J., Yoshinaga-Itano, C., Grimes, A., Brookhouser, P. E., Epstein, S., . . . 
Martin, B. (2013). Supplement to the JCIH 2007 position statement: Principles and guidelines 
for early intervention after confirmation that a child is deaf or hard of hearing. Pediatrics, 
131, e1324. 

National Institute of Deafness and Communication Disorders. (2017). Cochlear implants. Retrieved 
from https://www.nidcd.nih.gov/health/cochlear-implants (last accessed 15 February 2019).

Newport, E. L. (1990). Maturational constraints on language learning. Cognitive Science, 14, 
11–28. 

Niparko, J. K., Tobey, E. A., Thal, D. J., Eisenberg, L. S., Wang, N.-Y., Quittner, A. L., & Fink, 
N. E. (2010). Spoken language development in children following cochlear implantation. 
Journal of the American Medical Association, 303, 1498–1506. 

Olusanya, B., & Newton, V. (2007). Global burden of childhood hearing impairment and disease 
control priorities for developing countries. The Lancet, 369, 1314–1317.

Park, G. Y., Moon, J. I., Kim, E. Y., Chung, E., Cho, Y., Chung, W., & Sung, H. (2013). Auditory 
and speech performance in deaf children with deaf parents after cochlear implant. Otology & 
Neurotology, 34, 233–238. 

https://www.nidcd.nih.gov/health/cochlear-implants


394 First Language 39(4)

Percy-Smith, L., Cayé-Thomasen, P., Breinegaard, N., & Jensen, J. H. (2010). Parental mode of 
communication is essential for speech and language outcomes in cochlear implanted children. 
Acta Oto-Laryngologica, 130, 708–715.

Peterson, N. R., Pisoni, D. B., & Miyamoto, R. T. (2010). Cochlear implants and spoken lan-
guage processing abilities: Review and assessment of the literature. Restorative Neurology 
and Neuroscience, 28, 237–250. 

Petitto, L. A., Katerelos, M., Levy, B. G., Gauna, K., Tetreault, K., & Ferraro, V. (2001). Bilingual 
signed and spoken language acquisition from birth: Implications for the mechanisms underly-
ing early bilingual language acquisition. Journal of Child Language, 28, 453–496.

Preisler, G., Ahlström, M., & Tvingstedt, A. (1997). The development of communication and lan-
guage in deaf preschool children with cochlear implants. International Journal of Pediatric 
Otorhinolaryngology, 41, 263–272. 

Preisler, G., Tvingstedt, A. L., & Ahlström, M. (2002). A psychosocial follow-up study of deaf pre-
school children using cochlear implants. Child: Care, Health & Development, 28, 403–418. 

Quinto-Pozos, D., Forber-Pratt, A. J., & Singleton, J. L. (2011). Do developmental communication 
disorders exist in the signed modality? Perspectives from professionals. Language, Speech & 
Hearing Services in Schools, 42, 423–443.

Quinto-Pozos, D., Singleton, J. L., & Hauser, P. C. (2017). A case of specific language impairment 
in a deaf signer of American Sign Language. Journal of Deaf Studies and Deaf Education, 
22, 204–218. 

Roberts, M. Y., & Hampton, L. H. (2018). Exploring cascading effects of multimodal communi-
cation skills in infants with hearing loss. Journal of Deaf Studies and Deaf Education, 23, 
95–105.

Saunders, J. E., Barrs, D. M., Gong, W., Wilson, B. S., Mojica, K., & Tucci, D. L. (2015). 
Cost effectiveness of childhood cochlear implantation and deaf education in Nicaragua:  
A  disability adjusted life year model. Otology & Neurotology, 36, 1349–1356. 

Schick, B., De Villiers, J., De Villiers, P., & Hoffmeister, R. (2007). Language and theory of mind: 
A study of deaf children. Child Development, 78, 376–396. 

Skotara, N., Salden, U., Kügow, M., Hänel-Faulhaber, B., & Röder, B. (2012). The influence 
of language deprivation in early childhood on L2 processing: An ERP comparison of deaf 
native signers and deaf signers with a delayed language acquisition. BMC Neuroscience, 
13, 44.

Smith, R. J., Bale, J. F., & White, K. R. (2005). Sensorineural hearing loss in children. The Lancet, 
365, 879–890. 

Sorkin, D. L. (2013). Cochlear implantation in the world’s largest medical device market: 
Utilization and awareness of cochlear implants in the United States. Cochlear Implants 
International, 14, 12–14. 

Sperry, D. E., Sperry, L. L., & Miller, P. J. (2019). Language does matter: But there is more to 
language than vocabulary and directed speech. Child Development, 90, 993–997. 

Sugar, M. K., & Goldberg, D. M. (2015). Ethics rounds needs to consider evidence for listening 
and spoken language for deaf children. Pediatrics, 136, e1487. 

Szagun, G., & Schramm, S. A. (2016). Sources of variability in language development of children 
with cochlear implants: Age at implantation, parental language, and early features of chil-
dren’s language construction. Journal of Child Language, 43, 505–536.

Tharpe, A. M. (2008). Unilateral and mild bilateral hearing loss in children: Past and current per-
spectives. Trends in Amplification, 12, 7–15.

Tharpe, A. M. (2016). Current perspectives on minimal and mild permanent hearing loss in children. 
Perspectives of the ASHA Special Interest Groups, 1, 28. 



Hall et al. 395

Thordardottir, E. (2011). The relationship between bilingual exposure and vocabulary develop-
ment. International Journal of Bilingualism, 15, 426–445. 

Tomblin, J. B., Harrison, M., Ambrose, S. E., Walker, E. A., Oleson, J. J., & Moeller, M.-P. 
(2015). Language outcomes in young children with mild to severe hearing loss. Ear and 
Hearing, 36, 76S–91S. 

Unsworth, S. (2013). Assessing the role of current and cumulative exposure in simultaneous bilin-
gual acquisition: The case of Dutch gender. Bilingualism, 16, 86–110. 

von Koss Torkildsen, J., Arciuli, J., Haukedal, C. L., & Wie, O. B. (2018). Does a lack of auditory 
experience affect sequential learning? Cognition, 170, 123–129. 

Wie, O. B. (2010). Language development in children after receiving bilateral cochlear implants 
between 5 and 18 months. International Journal of Pediatric Otorhinolaryngology, 74, 
1258–1266. 

Woll, B. (2018). The consequences of very late exposure to BSL as an L1. Bilingualism: Language 
and Cognition, 21, 936–937.

Wong, C. L., Ching, T. Y. C., Cupples, L., Button, L., Leigh, G., Marnane, V., . . . Martin, L. 
(2017). Psychosocial development in 5-year-old children with hearing loss using hearing aids 
or cochlear implants. Trends in Hearing, 21, 1–19. 

Yanbay, E., Hickson, L., Scarinci, N., Constantinescu, G., & Dettman, S. J. (2014). Language 
outcomes for children with cochlear implants enrolled in different communication programs. 
Cochlear Implants International, 15, 121–135. 


