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Abstract

Theoretical and empirical work on iconicity in first language acquisition assumes an automatic
facilitative role for iconic form—meaning mappings in early spoken and sign language development.
However, more recent studies have called this into question, suggesting that a bias toward iconicity in
learning may not be automatic and may instead derive from linguistic experience, combined with the
idiosyncratic nature of these forms which makes them strong candidates for early word learning. This
chapter considers the different perspectives on iconicity in first language acquisition across both spoken
and sign languages to show that the role of iconicity is multifaceted and multimodal, and that a “one-
size-fits-all” perspective on this phenomenon should not be assumed.
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36.1 Introduction: Iconicity in first language acquisition

As evident in the current Handbook, there has been a recent surge of interest in iconicity and its role for
different domains of language structure as well as its processing and learning. In this chapter, we are concerned
with the acquisition of iconic forms (iconic words/signs), by which we mean forms that are high in iconicity,
whether at the prosodic, phonetic, phonological, morphophonological, or syntactic level. In our discussion, we
take a multimodal perspective by focusing both on speech and sign languages. We start with the presentation
of current knowledge gained by the study of hearing children acquiring a spoken language (Section 36.2). We
then continue in Section 36.3 by focusing on research conducted with children acquiring sign language. Finally,
we conclude with a general view of iconicity having different effects on the acquisition of different language
forms in different domains (Section 36.4). Thus, we suggest that iconicity does not offer a one-size-fits-all
effect, and that the research findings on the role of iconicity in language development in general should be
evaluated with such a view.

36.2 Iconicity in speech acquisition

An advantage of iconicity in spoken language development is widely accepted and outlined most
comprehensively in Imai and Kita’s “Sound Symbolism Bootstrapping Hypothesis” (2014). The authors propose
that iconic links between forms and their meanings support language acquisition in three ways:

(1) By helping infants gain understanding that speech sounds refer to things;
(2) By supporting the establishment of form—meaning links in early word learning;
(3) By helping children identify referents from running speech.

Imai and Kita propose that the early sensitivity to iconic form—meaning mappings is biologically endowed,
particularly earlier on in development. Over time, this sensitivity is “pruned and reorganized” as an increasing
number of arbitrary form—meaning connections are established. In spoken language, sound symbolic
connections can be manifested in the L. mapping between a spoken word and an environmental sound
(onomatopoeia, e.g. woof woof to represent the sound of a dog’s barking), or a certain phonetic, phonological, or
prosodic feature and a physical or sensory property (ideophony, or sound symbolism, e.g. front vowels such as
[i/ to represent spikiness and back vowels such as /u/ to represent roundness, Kéhler 1929; high pitch to
represent smallness/low pitch to represent largeness, Ohala 1983). Broadly speaking, these form—meaning
connections are all considered to be iconic and are proposed to support language acquisition.

Evidence for an iconic bootstrapping effect can be drawn from the very first words that babies produce:
onomatopoeia generally constitute a high proportion of the early vocabulary across infants acquiring a range of
languages. Tardif et al. (2008) looked at the first ten words produced by infants acquiring American English,
Cantonese, and Putonghua, and found that just under 30 percent of early-acquired words were onomatopoeic in
English and up to 40 percent in Cantonese; Putonghua was lower, at 9 percent. Similar findings have been
reported elsewhere (Kern 2010; Menn and Vihman 2011). Experimental research also supports this
bootstrapping effect, whereby young infants—as young as four months of age (Ozturk et al. 2013)—show a

bias toward iconic sound—form mappings, as in the famous ‘bouba-kiki’ effect presented in Kéhler’s (1929)
experiments.

This evidence fits with Imai and Kita’s (2014) proposal. However, recent accounts (Laing et al. 2017; Laing 20193,
2017) have argued that iconicity may support development in other ways, through perceptual advantages in
caregiver speech, and production advantages in early phonological development. This is supported by Nielsen
and Dingemanse’s view (2021: 54) that any perspective on iconicity in word learning should consider its
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broader role in “enhancing comprehension, supporting communication, and expressing affective meaning.”
That is, the fact of being iconic may make a word more learnable either through a clearer form—meaning
mapping, or because of the ‘special status’ of iconic words, which are used in a different way from non-iconic
words. We consider these two possibilities in relation to iconicity in language development: we will begin with
an overview of iconicity in spoken languages (Section 36.2.1), and then explore evidence in support of an iconic
bootstrapping effect (Section 36.2.2), and finally review evidence from input (Section 36.2.3) and output speech
(Section 36.2.4), to determine the extent to which other acquisition frameworks can broaden our perspective
on iconicity in spoken language acquisition.

36.2.1 Iconicity in spoken languages

The presence of iconicity is variable across spoken languages. Crucially, this means that an iconic advantage
cannot exist as a ‘one-size-fits-all’ effect on learning. While cross-linguistic biases toward certain form—
meaning representations are now well established (Blasi et al. 2016; Winter et al. 2022), there are also
typological differences in the kinds of meanings that iconic forms express, and in the way that these forms are
used (Dingemanse 2012); indeed, Dingemanse (2012: 666) concludes that “this class of depictive words has its
own distinct profile in every language.” For example, iconic forms are a central part of the Japanese language
(mimetic words), occurring in formal and informal speech, whereas iconicity is considered to be a more
peripheral phenomenon in Indo-European languages such as English (Ivanova 2006).

That being said, even languages that do not possess systematic iconic mappings may be more iconic than they
initially appear. Large-scale cross-linguistic analyses have allowed a comprehensive consideration of the
reality of sound symbolism in natural languages, to show that these cues are consistently available for some
word classes: Blasi and colleagues (2016) analyzed word lists from nearly two-thirds of the world’s languages,
and found that L, systematic sound—meaning correspondences were statistically apparent for thirty different
concepts, with seventy-four associations altogether (note that each concept could be linked to more than one
symbol, and vice versa). This included the ‘classic’ correspondence between high vowel /i/ to denote features of
smallness, as reported across the sound symbolism literature, as well as /p/ or /b/ for features of fullness, which
corresponds to the typical association between these sounds and largeness or heaviness (Ohala 1995). The
authors conclude that these systematic correspondences could represent biases “common to our species, such
as sound symbolism, iconicity, communicative pressures, or synaesthesia” (Blasi et al. 2016: 10821). Similarly,
Winter et al. (2022) conducted a series of studies associating the rhotic /r/ with words that denote roughness
across languages: in English, /r/ occurs in 63 percent of adjectives denoting roughness, compared with 30
percent of words denoting smoothness;1 in Hungarian, the trend was the same, with 57 percent versus 22
percent, respectively.

Indeed, Indo-European languages may be more iconic than generally assumed. Winter et al. (2023) elicited
iconicity ratings on a seven-point scale (“not iconic at all” to “very iconic”) from ~1,400 American-English-
speaking adult participants. The average iconicity rating of the ~15,400 words they tested was 3.8 (SD = 0.9),
suggesting moderate form—meaning resemblances across many English words. Words rated as more iconic
tended to be more playful in nature (e.g. wiggle, zigzag), tended to be related to sensory experiences (e.g. yucky,
crumbly), and—crucially—tended to be earlier-acquired words. Results were consistent in a parallel study
conducted in Spanish by Hinojosa et al. (2021) (mean iconicity rating = 3.65, SD = 0.83); again, there was a
negative correlation between age of acquisition and iconicity rating: words with higher iconicity ratings tend to
be acquired earlier. Measures such as these allow us to consider iconicity in quantitative terms, and suggest
that iconicity may be a relevant feature of acquisition across spoken languages, even in the absence of a
formalized word class such as Japanese mimetics, or systematic correspondences such as the phoneme /i/ to
represent smallness.
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36.2.2 Evidence for a sound symbolism bootstrapping effect in learning

Given the evidence to show that iconic form—meaning mappings are available in natural languages, we now
examine findings from studies testing whether infants draw on these cues for word learning. Indeed, there is
evidence to suggest that both infants and adults are sensitive to iconic word-meaning cues: Japanese three-
year-olds, as well as adults, generalize newly learned sound symbolic novel verbs to a similar but different
context; they could not do this for non-sound symbolic novel verbs (Imai et al. 2008). A replication of the same
task with English-speaking participants found the same responses across both adults and three-year-old
toddlers with no experience of Japanese (Kantartzis et al. 2011). We see a similar advantage in the early
processing of real iconic words: Manfredi et al. (2021) tested younger (sixteen to twenty-one months) and older
(twenty-four to thirty-one months) German children, as well as adults, on a lexical-semantic processing task
using EEG, comparing responses to pictures with either congruent or incongruent noun or onomatopoeic
labels (e.g. a cow presented with either moo, woof, cow, or dog). The younger toddlers showed better integration
of the onomatopoeic labels (indexed through a significant N400 response’ to L, incongruent onomatopoeic
but not incongruent noun labels), while the opposite was true for the older toddlers (a significant N400
response occurred for incongruent noun but not incongruent onomatopoeic labels); the adults responded
equally to both the incongruent onomatopoeic and noun labels. The authors propose that these age-related
differences indicate stronger associations between the iconic form—meaning mappings in earlier development,
as young children rely on iconic cues to support integration of semantic and phonological information.

If iconic cues support word learning, then infants need to be sensitive to them early on in development.
Looking at the words infants typically acquire in early development, Perry et al. (2018, 2015) show that earlier-
acquired words are more iconic, and are produced in higher frequency by younger children. Further,
experimental studies show that infants as young as four months distinguish between congruent (e.g. kiki
presented with a spiky shape) and incongruent (e.g. kiki presented with a rounded shape) pairs of stimuli (Pefia
et al. 2011; Ozturk et al. 2013), and Ozturk et al. (2013) propose that this demonstrates an intrinsic cognitive
sensitivity to sound symbolism, since it is unlikely that these mappings derive from language exposure at such
ayoung age. This is supported by other work investigating multi-sensory co-activation in young infants.
Walker et al. (2010) tested four-month-olds on their ability to map pitch changes onto congruent or
incongruent visual stimuli: a ball bouncing up and down accompanied by either congruent or incongruent
pitch changes (i.e. high—low pitch with high—low movement of the ball in the congruent condition), and a
shape becoming more or less pointy accompanied by congruent or incongruent pitch changes (i.e. high—low
pitch with spiky-rounded shape change in the congruent condition). In both tasks, infants showed a preference
for the congruent conditions. This finding was replicated with four-month-old Dutch babies by Dolscheid et al.
(2012). Walker et al. (2010) interpret their results as showing the presence of synesthetic, or multimodal,
mappings in perception from birth; this is not an exclusively linguistic phenomenon, but instead may be
general to perceptual development.

However, Fernandez-Prieto et al. (2015) found that six-month-olds, but not four-month-olds, showed
differential responses to congruent versus incongruent size—pitch changes. Even the well-established bouba-
kiki phenomenon does not show consistent results across very young infants: Pejovic and Molnar (2017) tested
Spanish-Basque bilingual and Basque monolingual four-month-olds, as well as twelve-month-olds, on a task
almost identical to that of Ozturk et al. (2013). Neither group of four-month-olds showed any differential
looking behavior in the incongruent versus congruent trials, while both groups looked longer in the
incongruent condition at twelve months. The authors propose that these cues are learned through experience
of cross-modal correspondences in the speech stream, developed through early word learning and production.
Sidhu et al. (2023) explore this further with a series of experimental studies testing both adults’ and infants’
sensitivity to sound symbolic correspondences. They found that adults systematically paired ‘round’ sounding
words, such as bubu, with rounded shapes, and ‘spiky’ sounding words such as chichi to spiky shapes, but
infants who did the experiment three times, at ages four to five, seven to eight, and eleven to twelve months,
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did not show sensitivity to these pairings; the effect was strongest, but still non-significant, at twelve months.
Finally, the authors tested the learning effect of sound symbolic pairings by providing 3D-printed round and
spiky toys to families, and asking them to expose their infants to the toys for 10 minutes a day over a period of
two weeks. The toys were labeled—either congruently or incongruently—with ‘round’ or ‘spiky’ nonwords.
After a fortnight of exposure to the word—object pairings, seven- to eight-month-olds showed no evidence of
having learned the shape—nonword pairing, even in the congruent condition. Fort et al. (2018) consolidate
these findings with a meta-analysis of eleven L studies testing the ‘bouba-kiki’ paradigm on infants aged four
to thirty-eight months. Summarizing their results, the authors propose that “the overall bouba-kiki effect is
weak before the age of 3” (2018: 9; emphasis added).

Indeed, sensitivity to iconicity may become more reliable in later childhood: Tzeng et al. (2017a) tested children
aged three, five, and seven years of age on their ability to associate sound symbolic nonwords (e.g. bouba vs.
kaykee) and real foreign words (e.g. golo ‘round’ vs. chindu ‘pointy’ in Gujarati) to rounded and spiky shapes. All
children reliably matched the sound symbolic nonwords to the corresponding shapes at above chance levels,
and this improved with age. For the foreign words, only the five- and seven-year-olds matched the real words
to their real corresponding properties above chance. The authors state that this demonstrates an increase in
sensitivity to iconic cues in language through increased linguistic experience. These results also suggest that
sound symbolic cues were available within the real words used in the task, and that from as young as five years
old, children were able to draw upon those cues to infer meaning.

The question of how these systematic iconic correspondences begin to support learning remains unclear.
Ramachandran and Hubbard (2001) propose that simultaneous sensorimotor mappings during speech
production (i.e. cross-activation of motor and sensory areas of the brain) may have supported a bias toward
certain mappings in evolution. This ‘bootstraps’ the co-evolution of these features and leads to a bias in
perception, such that, for example, the visual roundness of the vowel /u/ led to a processing bias that
preferentially associates round vowels with rounded properties. Ramachandran and Hubbard’s (2001) account
discusses the evolution of language as a coming-together of various sensory systems, which prioritize sound
symbolic correspondences owing to their multi-sensory networks being stronger than single-modality
connections. This co-activation of multiple networks relates to the combined somatosensory experiences that
occur when the articulation of a segment takes place alongside the perception of an object of a specific shape or
size. For example, the production of a rounded vowel, which requires rounding of the lips, may enable speakers
to establish multimodal connections with an object which is also visually rounded, as opposed to the single-
modality connection between the same rounded vowel and a shape that is angular.

Ramachandran and Hubbard’s (2001) proposal implies that these multi-sensory correspondences are learned
through early experience of production and perception. Walker and colleagues (2010) argue that infants have
not had enough language experience by four months of age to integrate these kinds of multi-sensory
mappings, indicating an automatic bias for these forms. However, by six months, infants have already learned
some arbitrary word—object pairings (Bergelson and Swingley 2012), and so it is plausible that some infants
could establish multimodal form—meaning correspondences two months earlier. In addition, evidence shows
that multi-sensory mappings—including iconic form—meaning pairings—have stronger neural activation,
likely due to a more enhanced network of congruent experiences. English-speaking adults and preverbal
Japanese eleven-month-olds show more efficient neural integration of congruent sound—symbol pairings (e.g.
kipi alongside a spiky shape in the infant study; Kovic et al. 2010; Asano et al. 2015). In a very early study of
infants’ multimodal integration, Kuhl and Meltzoff (1982) showed that eighteen-week-old infants were able to
match auditory and visual stimuli, demonstrating that a multimodal representation of speech is already
present in the first weeks of life. Rather than posing any innate bias for these mappings, the authors state that
infants perceive the “bimodal delivery of speech information” (1982: 1140) from very early on, which may
facilitate language learning. If this is the case, then tri-modal associations between visual, auditory, and
semantic information may exhibit even stronger representations, facilitating faster recognition or L
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integration and thus earlier learning. Iconic bootstrapping may thus be driven by a multimodal core, which
supports learning over and above non-iconic words through integrated multimodal mappings of congruent
perceptual experience. Once these mappings are established, they are likely to be beneficial at any stage of
development. This raises the question of how different manifestations of iconicity might affect learning; while
the multimodal nature of sound symbolic cues, such as rounded vowels relating to rounded objects, might
allow for facilitated form—meaning integration, this is not necessarily the case for all iconic constructs. For
example, onomatopoeic words such as choo choo to express a train sound and ribbit to represent a frog sound
are unlikely to be multimodally represented, since few infants will have experience of the real-world sound.
Rich multimodal representations—whether learned or innately specified—cannot thus be the only explanation
for any learning advantage for iconic forms, which are multifarious in how they are experienced and expressed
in speech. In what follows, we explore alternative or additional explanations for the early acquisition of iconic
forms, looking at both the early language input (Section 36.2.3) and early production (Section 36.2.4).

36.2.3 Iconicity in the input: spoken languages

Iconic forms occur frequently in speech addressed to children: Perry et al. (2018) observed that adults used
more iconic words in speech directed at infants and children (twelve to sixty-nine months) than directed at
other adults. Motamedi et al. (2021b) found that onomatopoeia was most common in speech directed at younger
children (<twenty-six months) in interactions where the child was not familiar with the utterance topic (i.e. in
learning situations). Iconic words may also stand out more from the speech stream: Laing et al. (2017) showed
that onomatopoeia such as woof woof and meow were produced more saliently than their ‘conventional’
equivalents (i.e. dog and cat) in naturalistic caregiver speech to pre-linguistic infants. Onomatopoeia tended to
be produced at a higher pitch, with a wider pitch range, in isolation from surrounding speech, and were
repeated more frequently than the equivalent conventional words. Similarly, Jo and Ko (2018) analyzed Korean
mothers’ use of acoustically salient prosodic features in the production of iconic words (sound symbolic words
as well as onomatopoeia). Mothers produced iconic words with more modified prosodic features such as higher
pitch or lengthened syllables, which they generally did not do with non-iconic words (80 percent vs. 1 percent,
respectively). The use of expressive pitch features diminished with child age, such that iconic words were more
salient in speech addressed to babies rather than toddlers.

Cross-linguistic variability in iconic forms influences their presence in both caregiver and infant speech. For
example, when comparing infant-directed speech in American English and Japanese—two languages with
distinctly different profiles when it comes to iconic forms—Japanese mothers use more iconic forms compared
with North American mothers (Fernald and Morikawa 1993; Yoshida 2012). The context of the interaction may
also be important: Creaghe et al. (2021) studied Australian infant-caregiver dyads to observe the use of iconicity
in caregiver speech during play with their eighteen-month-olds, to observe whether this was more common in
functional play (i.e. playing with toys in a manner that invokes their intended use, e.g. drawing or doing a
jigsaw) versus symbolic play (playing in a symbolic or imaginary way, e.g. pretending to drink from a tea cup).
They found that caregivers used a high number of iconic forms in symbolic, as opposed to functional, play, and
that this predicted child productive vocabulary at eighteen months. The authors propose that this may indicate
a supportive function for iconicity, which emphasizes the communicative context and supports word learning.

These studies highlight advantages in frequency and salience for iconic over non-iconic forms in the early
language environment, as well as linguistic cues that may support word learning. Caregivers enhance the
‘learnability’ of iconic forms through the production of features that are known to support word learning
(Soderstrom 2007), such as expressive pitch manipulations and vowel lengthening. The higher frequency of
iconic words in the input, as well as their added perceptual salience, presents a clear advantage for the earlier
acquisition of iconic forms, given that these factors are known to predict lexical acquisition (Ambridge et al.
2015; Golinkoff et al. 2015).
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However, this perceptual advantage cannot be separated from the role of iconicity in general. The fact that
iconic words express sensory experiences leaves them open to phonetic and prosodic adaptation, and so their
added salience in caregiver speech is, at least in part, due to their iconic status. Furthermore, caregivers tend to
draw on the supportive functions of iconic forms during word-learning contexts, implying that there is a
learning enhancement to be gained from iconic words. Jo and Ko (2018) propose that the enhanced mean pitch
measures observed in mothers’ production of iconic forms may signal an intent (conscious or otherwise) to
produce clearer cues to support children’s mapping of words in relation to objects. This is supported by
conclusions drawn by Motamedi et al. (2021b), who found that caregivers were more likely to use onomatopoeia
in contexts where the topic was unknown (e.g. producing buzz when BEE is an unknown concept), and that in
doing so this supports language development at a more general level (general learning enhancement, in
Nielsen and Dingemanse’s (2021) terms).

36.2.4 Iconicity in the output: spoken languages

Alongside their frequency in the input, the extent to which children produce iconic forms is also dependent
largely on the target language. In a language such as English, where ideophony is a peripheral phenomenon, we
naturally expect to see fewer iconic forms in child speech just as we do in adult speech; in a language with an
integrated system of ideophones, as in Japanese mimetics, the opposite is the case. In this sense, when we
observe the iconic forms that children do produce, it is not always possible to differentiate the perceptual
advantage (i.e. the fact that these forms are present and perhaps particularly salient in the input) from a
production advantage; to a large extent, infants produce iconic words because they hear them. However,
looking at early production of iconic words more closely, we can infer that there may be something particular to
these forms that prompts their early production over and above the effects of input. We consider this from two
perspectives: first, the expressiveness of iconic forms in production, and second, the articulatory components
of these forms, from a prosodic, phonetic, and phonological perspective.

Akita (2013) proposes a ‘lexical iconicity hierarchy’, which assumes varying degrees of iconicity in word forms,
from animal mimicry at the top of the hierarchy to non-iconic words at the bottom. Words toward the top of
the hierarchy resemble their meanings more directly, through vocal imitation of a vocal sound (i.e. animal
mimicry, where acoustic signal from the voice resembles acoustic signal from another kind of vocal
production) or vocal imitation of a noise (i.e. bang, slam, where acoustic signal from the voice resembles
acoustic signal from a non-vocal sound), compared with arbitrary forms at the bottom of the hierarchy (i.e. no
resemblance between form and meaning). Akita (2013: 337) states that “highly iconic words can take flexible,
irregular forms whereas poorly iconic words obey established templates” (emphasis added); these forms can also
apply expressive morphology to enhance their ‘iconic power’. This is supported by empirical work from
Dingemanse and Akita (2017) who demonstrate that, in adult production, words that are prosodically or
morpho-phonologically more L expressive (including iconic forms) are less grammatically integrated. Iconic
forms thus allow a certain kind of linguistic ‘freedom’ that would be useful in very early production, when the
phonological and grammatical systems are both in development. Indeed, this aligns with evidence from the
early acquisition of iconic words, as imitative forms are reported to commonly occur in children’s early
production, as well as morphosyntactically ‘free’ forms that are communicative without having to conform to
the more conventionalized structures of the target language.

We find evidence for this on both the morphosyntactic and lexical levels. Tsujimura (2005) analyzes
longitudinal data from a child acquiring Japanese to show that the first words produced are highly iconic,
imitating sounds or actions: buu buu to represent the sound of a bus, and poi for the action of throwing a ball
(1;3). These are used in isolation, with no grammatical integration, but a few months later the child begins to
apply morphosyntactic constructions to his iconic forms, for example, poi-shita (poi-did) ‘I threw it away’ at 1;8.
Over time, more non-iconic forms emerge while iconic words are grammatically integrated into increasingly
adult-like structures. On a lexical level, Laing (2014) details the production of onomatopoeic words by a child
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acquiring German, showing that direct imitation of real-world sounds—as per Akita’s (2013) hierarchy—is
common early on. The child produces imitative forms to refer to numerous animals, reported to be created by
the infant based on her own interpretation of the sounds that these animals make (e.g. the sound of a crow,
which was articulated with a ‘hoarse voice’, and ‘snuffling’ to represent hares and rabbits; Elsen 1996). Over
time, she produced fewer imitative forms, shifting toward more conventionalized onomatopoeia and,
eventually, the object label. For example, she first produced DUCK as a spontaneous imitative form [bagba], then
shifted to the conventionalized onomatopoeic form quakquak [gagak] ‘quack’, and then Ente [enta] ‘duck’ (Elsen
1991).

Infants’ tendency to produce more highly iconic words earlier on could be due to the structural features of these
forms, or because words that are more iconic (i.e. those that are imitative, innovative, or representative of
sounds) tend to be more expressive and are thus ‘freer’ in production (cf. Dingemanse and Akita 2017). This
makes them more accessible in development when articulatory capacity is limited. This aligns with an early
theoretical position on iconicity in language development, put forward by Werner and Kaplan (1963), who
proposed that iconic words, specifically onomatopoeia, function as ‘stepping stones’ to a more adult-like
lexicon. The authors assume onomatopoeia to be created by the infant as “vocal depictive forms” (1963: 101) as
language unfolds ontogenetically, from the earliest reflexive vocalizations into full sentences. Of course, the
majority of infants’ onomatopoeic productions are conventionalized, as in woof woof, and thus clearly learned
from the input. However, their proposal may still stand for the production of imitations. These are documented
sporadically and anecdotally in the literature, and so further research is required to fully understand the role of
imitative forms in the development of an early linguistic system.

Now we turn to the articulatory components of iconic forms to determine whether these might be more
accessible in the crucial stages of early word production. Indeed, this has already been evidenced for
onomatopoeia in work by Laing (2019b; see also 2019a, 2014), who shows that onomatopoeia tend to consist of
simple phonological shapes that are typical of those that infants produce most often in early speech.
Reduplication, consonant harmony and single CV syllables are all characteristic of onomatopoeic forms (e.g.
woof woof, quack quack, moo), and are also considered to be ‘universals’ of infant speech (Kent 1992).
Consequently, infants may ‘select’ these forms (Vihman et al. 2015) in line with their phonological capacity in
early development, as they often provide an ideal match to infants’ preferred output forms. On the other hand,
the phonological structure of onomatopoeia tends not to be strictly specified, allowing for their flexible
production without compromising on L meaning. The use of prosody and other sound effect features is also
advantageous here as it allows infants to communicate effectively in the absence of a stable phonological
inventory. Indeed, by drawing on prosodic ‘sound effects’ to imitate sounds from the environment (as in the
crow example above) infants increase their chances of being understood and can thus begin to participate in
more sophisticated communicative exchanges that support further development of the linguistic system.

Looking at iconic forms more generally, Massaro and Perlman (2017) show that iconic words tend to be easier to
articulate. They draw on iconicity ratings for the 644 English words listed on the MacArthur Bates
Communicative Development Inventory (CDI), where parents indicate vocabulary learning by ticking items on
a list of words if their child produces or understands them (Fenson et al. 1994). The researchers identified a
strong negative correlation between iconicity ratings and articulatory difficulty: at least in terms of the
consonants in target forms (i.e. not taking into account the phonological structures of these words, such as the
presence of complex clusters or final codas), more highly iconic words are more articulatorily accessible, made
up of simpler segments such as /p/, /d/, and /m/. From a developmental perspective, this indicates that, at least
in English, more highly iconic words contain the consonants that infants master earliest (McLeod and Crowe
2018). These consonants also occur first in babble production, and are most common in infants’ earliest words
(Oller et al. 1976, McCune and Vihman 2001).

Across languages, iconic words tend to contain consonant and vowel harmony, reduplication, and diminutive
feature markings (Ido 1999; Kortvélyessy 2011). These phonological structures may be important for word
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learning over and above their iconic form—meaning mappings: consonant harmony is a well-documented
feature in infants’ early words across languages (Levelt 2011; Vihman 2016 ), both in terms of the kinds of target
words they ‘select’ for production, as well as in the way they produce words (i.e. adapting words to contain
consonant harmony when this doesn’t occur in the target form; Vihman 2019). Furthermore, Ota and
colleagues (Ota and Skarabela 2016; Ota et al. 2018) show that reduplication may be a particularly supportive
structure for early word learning, independent of iconicity: eighteen-month-olds were more successful at
recalling novel word—object pairings when the labels were reduplicated (e.g. neenee) rather than non-
reduplicated (e.g. neefoo) (Ota and Skarabela 2016). The authors propose that both diminutives (e.g. doggie,
duckie) and reduplication (e.g. woof woof, quack quack) may support word segmentation from running speech,
meaning that words with these features are easier to identify as lexical units, and thus easier to learn. In
addition to their perceptual advantages, both diminutives and reduplication may support production by
providing a systematic phonological structure for word production (e.g. CVCV in the case of reduplication, and
CVCi in the case of diminutives in English), which is easy to master and reproduce.

Overall, iconic forms may be easier for infants to produce than many non-iconic forms: they contain the
earliest-acquired consonants and the kinds of phonological structures that are most accessible in early
development. Furthermore, their status as expressive words means they are particularly prone to prosodic and
phonological modifications; for example, both tiny and huge can be modified with exaggerated pitch and stress
features and vowel lengthening to emphasize the nature of an object’s smallness/largeness in an expressive
way. The more expressive a word is, the less grammatically restricted it is, meaning that it can stand alone or at
least requires less morphosyntactic modification to be used in early communication. Iconic forms are thus
likely to be more accessible at both articulatory and grammatical levels.

The simple structures and sounds of iconic forms may derive from evolutionary biases, including ‘visual’
vowels and consonants, such as /b/ and /u/, and repeated or simple syllable L structures, including
reduplication, that tend to index repeated or augmented events or experiences (Kajitani 2005). Furthermore,
imitative expressions that translate non-linguistic acoustic (even vocal) signals into linguistic acoustic signals
are unlikely to require complex articulatory combinations to express meaning; instead, prosodic modifications
allow expressive production that represents the meaning in question. The expressive role of iconic forms gives
them a special status in speech production that can accommodate a range of features not typically found in the
production of non-iconic words. This makes them particularly suitable for early production.

In spoken language acquisition at least, the advantages for iconicity are variable, and to some extent, language-
dependent (cf. Nielsen and Dingemanse 2021). There is a convincing role for iconic forms in acquisition, but the
extent to which this is driven by iconicity itself, or by a by-product of iconicity, is unclear. We now turn to the
acquisition of sign language to further address the role of iconicity in acquiring a language that operates within
a visual-spatial modality.
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36.3 Iconicity in sign language acquisition

Early sign language studies have been marked with considerable effort in looking for similarities with spoken
languages to provide evidence for the fact that sign languages are on par with spoken languages. These efforts
led to the downplay of several sign language properties such as iconicity. Research on sign language acquisition
was no exception. While earlier studies suggested no or a weak role of iconicity in acquiring sign language
forms by children (Orlansky and Bonvillian 1984), more recent studies have challenged this view by
emphasizing the facilitating role of iconicity (Thompson et al. 2012; Caselli and Pyers 2017; Stimer et al. 2017),
especially for establishing the referentiality between the linguistic form and its meaning depending on the
perceptual features of the referents (Perniss and Vigliocco 2014). In Section 36.3.1, we will briefly describe how
iconicity has been defined in the field of sign language studies, which will be followed by the discussion of the
studies that examined how it is used in the language input for signing children (Section 36.3.2) and its effects
for learning to produce language forms (i.e. language output) in Section 36.3.3.

36.3.1 Iconicity in sign languages

Sign languages are rich in linguistic forms that reflect the perceptual and/or sensorimotor features of their
referents, thus having iconic properties (e.g. Klima and Bellugi 1979; Taub 2001, Perniss et al. 2010; Emmorey
2014). More specifically, according to this recent approach, establishing an iconic link between a linguistic form
and its referent requires a structural mapping between them (Emmorey 2014), and such a process is not an
objective fact, but rather a product of an analogy-building process of individuals who engage with such
comparisons (Taub 2001). Thus, different sign languages pick different properties of the referents to be
reflected in the linguistic forms (e.g. Klima and Bellugi 1979; Emmorey 2014). In Figure 36.1, lexical signs for
SHOE in Turkish Sign Language (TiD) and German Sign Language (DGS) represent different aspects of its
referent: while the left hand of the signer represents the referent (i.e. shoe) as a whole in TiD (Figure 36.1a), the
handshapes encode the handling of a shoe in DGS (Figure 36.1b).

Figure 36.1 Lexical signs for SHOE in Turkish Sign Language (TiD) and German Sign Language (DGS).

Source: Spread the Sign corpus, accessible at www.spreadthesign.com.

The fact that sign languages differ in the properties encoded in their linguistic forms has led to a broader
understanding of iconicity. It is now considered to have degrees (less vs. more iconic) rather than categories (i.e.
iconic vs. arbitrary), which is also in line with the approach taken for iconicity in speech (e.g. Akita 2013). Thus,
iconicity judgments depend L on both a sign’s formational features as well as factors related to the individuals
such as their cultural background, knowledge of (sign) language, and age (e.g. Pizzutto and Volterra 2000;
Sevcikova-Zehr and Emmorey 2019). Taking degrees of iconicity into account allows one to have a more
nuanced approach to its role in language development.
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36.3.2 Iconicity in the input: sign languages

Child-directed signing exploits iconicity in similar ways to what has been reported for child-directed speaking
(e.g. Laing et al. 2017), which suggests that such modifications are independent of the language modality (sign
or speech) being acquired by children. For example, Perniss et al. (2018) examined child-directed language in
British Sign Language (BSL) to see whether and how lexical signs are modified to maximize their perceptual
saliency by, for example, highlighting their iconic properties. They found that when deaf adults interact with
an (imaginary) child addressee, they tend to modify iconic signs (enlargement, lengthening, and repetition)
more often than arbitrary signs. This suggests that exploiting iconicity in this way helps the child to establish
referential links with the language form and what it refers to. Their results are also very much in line with Imai
and Kita’s “Sound Symbolism Bootstrapping Hypothesis” (2014).

In another study, Ortega et al. (2017) examined whether deaf parents prefer different types of iconicity while
interacting with their deaf children. Sign languages might have different lexical signs that refer to the same
object (i.e. synonyms). In TiD, for example, there are two lexical signs meaning TOOTHBRUSH, as shown in
Figure 36.2: one is an action-based variant (Figure 36.2a), which represents someone holding it, and the other
one is perceptual-based, which represents the long, thin, and elongated shape of a toothbrush (Figure 36.2b).
Analyzing picture descriptions of deaf parents, they found that these parents used both variants in similar
amounts with their deaf children, but their use of action signs was significantly more than adults interacting
with other adults.

Figure 36.2 Action and perceptual-based variants of the lexical sign TOOTHBRUSH in Turkish Sign Language (TiD). The action
variant (a) represents a person holding a toothbrush and brushing the teeth, whereas the perceptual variant (b) represents the

shape of the toothbrush.

36.3.3 Iconicity in the output: sign languages

One evident result of modality difference between sign and spoken languages is the prevalence of iconic forms
in sign languages compared to speech. In the sections below, we will present a detailed overview of the effects
of iconicity on how signing children acquire lexical signs and other language forms such as classifier
constructions, as well as how they learn to narrate events.
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36.3.3.1 Acquisition of lexical signs

It is possible that signing children can benefit from the visual resemblance or any other types of motivated
links while acquiring linguistic forms, which might lead to an earlier lexical development for signing compared
to speaking children. To test this assumption, Orlansky and Bonvillian (1984) examined the early acquisition of
lexical signs by signing children and found that only about a third of early-acquired lexical signs were iconic,
which was in line with the overall proportion of iconic signs in American Sign Language (ASL). However, these
results were not replicated in a later study by Lloyd et al. (1985), who suggested taking a broader definition of
iconicity by taking transparency (i.e. the degree to which the meaning of a sign can be guessed) as well as
translucency (i.e. the degree to which a relational basis can be established between a sign and its meaning)
(Bellugi and Klima 1976). They rather found an over-representation of iconic signs in early-acquired
vocabulary.

Recent years have witnessed a change in the general approach taken for the analysis and interpretation of
iconicity, which is now considered to be a complex property of language. The current practice centers mainly
around eliciting iconicity ratings of lexical signs on a scale of (usually) 1 (not at all iconic) to 7 (highly iconic)
(e.g. Vinson et al. 2008). In addition to the analysis of iconicity as having “shades” rather than being “black or
white,” it has also been noted that the iconicity of signs can also differ qualitatively by referring to different
aspects of their referents (see Thompson 2011; Ortega et al. 2017).

Research with this more nuanced view of iconicity has repeatedly reported the predictive power of iconicity in
early sign learning; that is, iconic signs are acquired earlier than non-iconic signs. Thompson et al. (2012)
explored the relationship between iconicity and sign language acquisition using a mixed cross-sectional,
longitudinal design on the productive and comprehensive vocabulary size of deaf children acquiring BSL. In
this study, deaf parents administered the MacArthur Bates CDI, which was adapted for BSL (Woolfe, Herman,
Roy, and Woll 2010). Here they collected parental report data from thirty-one deaf children aged between eight
and thirty months and found that iconicity (but not familiarity, phonological complexity, imageability, and
concreteness) facilitates sign learning from early development onwards, particularly in children older than
twenty-one months. They argue that the advantage seen in older children could be due to more cognitive
capacity or more environmental experience, which children can use to understand and establish iconic links
between L meaning and form. Similarly, Novogrodsky and Meir (2020) observed that both iconicity and
frequency of lexical sign acquisition were modulated by age. More specifically, the effect of iconicity was visible
as early as eight months of age, and got stronger with older age groups (e.g. twenty-five to fifty-five months),
which is in line with the findings of Thompson et al. (2012). However, the frequency effect was robustly present
only after the age of twenty-four months. Further support for the stronger effect of iconicity over other factors
such as phonological complexity also came from a study conducted with TiD-acquiring children (Siimer et al.
2017). Here, by using the CDI adapted for T1iD, the researchers found that the more iconic a sign is, the earlier it
is acquired, regardless of the phonological complexity or familiarity. Finally, Caselli and Pyers (2017) also
reported similar results for ASL-acquiring deaf children by using the CDI adapted for ASL (Anderson and Reilly
2002), showing a strong role of iconicity on early lexical sign development. In their study, however, they also
observed facilitative effects of frequency and phonological complexity on early vocabulary development.
Regardless of the differences found for these effects, all studies seem to be providing converging evidence on
the facilitating role of iconic form—meaning mappings in early lexical sign development.

In the studies mentioned so far, the main focus was on the degree of iconicity. However, as explained earlier,
semiotic affordances in the representation of referents in iconic signs might come from different sources such
as the size and/or shape representation of the referents as in the case of the lexical sign for SHOE in TiD (Figure
36.1a) or the actions used to handle these referents as in the lexical sign for the same referent in DGS (Figure
36.1b). Thus, another crucial question to be asked is whether the type of iconicity matters for early lexical sign
development.
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Padden et al. (2015) defines iconicity as a shared property among groups of signs, thus “patterned iconicity” as
opposed to just considering the visual resemblance between linguistic form and its referent. By focusing on the
lexical signs for tools, which are hand-held and human-made, they distinguish between handling and
instrument as distinct strategies in a sign language lexicon, where the handling strategy represents how the
object is held or grasped with hands, and the instrument strategy represents the dimensions of the object. A
similar approach to the iconic sources in lexical signs has been taken in a more recent study on TiD. Ortega et
al. (2017) were interested in whether different iconicity strategies modulate the acquisition of lexical signs
differently for sign language-acquiring deaf children. Here they looked into the acquisition patterns of lexical
signs which have two variants, an action-based variant and a perceptual-based variant. For example, there are
two lexical signs that mean toothbrush, as shown in Figure 36.2 (also see Section 36.3.3). The analysis of lexical
sign productions by two groups of deaf children, who are all native signers (preschool: Mg = 510 and school-

age: Mage = 8,3, = 10 in each group), and native-signing deaf adults revealed different preferences between

children and adults. More specifically, perceptual-based variants were preferred more frequently by adults than
the action-based ones, which is a pattern also found in other sign languages (Padden et al. 2015; Padden 2015).
However, both groups of children mainly used action-based variants while interacting with adults.

Deaf children’s preference for action-based variants goes in line with previous research on the use of co-speech
gestures by children. When children (two to five years) are prompted to produce the word for an object, they
tend to accompany their spoken response with an iconic gesture that depicts the object by the actions
associated with it, such as pretending to hold an umbrella while uttering the word umbrella (Stefanini et al.
20009; Pettenati et al. 2012). The prevalence of gestures with action-based representations in speaking children
has been explained by the link they create between a linguistic label and children’s action/motor L

experiences (Stefanini et al. 2009; Pettenati et al. 2012). Theories of language acquisition that focus on
children’s embodied experiences predict that symbols are more learnable since they are grounded in a child’s
first-hand experiences with their environment. Thus, lexical signs that derive their iconic properties from such
action/motor representations might be more readily acquired than other types of iconic signs. This
interpretation goes in line with studies demonstrating that language development is tightly linked to motor
schemas as well (Yu et al. 2008; Yu and Smith 2012).

In another study on early lexical sign acquisition, Caselli and Pyers (2020) addressed the possible interaction of
type and degree of iconicity. They suggest that action-based signs can be more iconic than the other types (e.g.
perceptual-based). Then, it is possible that it is the higher degree of iconicity in action-based signs, rather than
the motoric/embodied representations in them, which drives early lexical sign acquisition. Thus, iconicity as
structural mapping, as suggested by Emmorey (2014), would explain such preferences of signing children
better than an embodied view of language acquisition. Here, children figure out varying degrees of alignment
between the formal properties of lexical signs and the features of the referents being represented in the
linguistic form. Caselli and Pyers (2020) did not find an effect of iconicity type as a result of their analyses of
parental reports (ASL CDI) from fifty-eight deaf children acquiring ASL from their deaf parents. They rather
observed a robust effect of degree of iconicity on modulating early lexical sign acquisition. Note that the
average age of children in this study was twenty-four months, thus including a younger group of children
compared to the ones in the study by Ortega et al. (2017). Thus, it is quite possible that these children may not
yet have enough motoric/bodily experiences or cognitive capacity to build the links between the form of the
signs and their meanings. This explanation is also in line with other studies showing that iconicity seems to be
more advantageous for lexical sign acquisition when signing children are older than twenty-four months of
age (Thompson et al. 2012; Siimer et al. 2017).
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36.3.3.2 Acquisition of classifier constructions

Distinct aspects of iconicity (e.g. degree, type) seem to modulate lexical sign acquisition differently at various
stages. At the earlier stages, sign language-acquiring children seem to benefit more from the degree of
iconicity regardless of its type (action, perceptual). When they get older, having had more motoric/bodily
experiences, they can distinguish types of iconicity and benefit more from those that relate to their
motoric/bodily experiences. So far, we have discussed the iconic properties of lexical signs and their role in
lexical sign acquisition. However, it is also prevalent in other sign language forms such as classifier
constructions (e.g. Emmorey 2003).

Classifier constructions are morphologically complex forms, in which the position and the movement of the
hand(s) in signing space encode information about the location and motion of their referents (e.g. Supalla 1982;
Zwitserlood 2012). In sign languages, the relative location of referents in signing space and the handshapes
used to locate them mostly carry visual resemblances to different aspects of the events to be encoded (Perniss
2007a). An example of a classifier construction is given in the example (1) below for TiD. As shown in the third
still, the signer expresses the spatial relation between the Figure (i.e. pencil) and the Ground (i.e. paper). The
classifier on her right hand represents the long, elongated shape of the pencil; the classifier on her left hand
represents the flat surface of the paper. The signer localizes these classifiers in the signing space in a way that
reflects the locations of the pencil and the paper as shown in the picture. Thus, these forms are highly iconic in
representing the shape/size of the objects involved in the spatial configuration to be described (e.g. flat, long),
as well as their locations relative to each other in signing space.

] : (Siimer 2015}
LH: cLe(flat),,
RH: PAPER PENCIL cre(long),.
“There is a paper. There is a pencil. The pencil is on the paper. cLr is an abbreviation for
the use of classifier for the objects who are localized (as represented by the abbreviation
and the use of subscript “loc” after cLe)

Earlier studies with signing children have shown that full mastery in using classifier predicates might take
until twelve years of age, despite the iconic properties of these forms in representing objects and/or events
(Kantor 1980; Supalla 1982; Schick 1990a; Engberg-Pedersen 2003b; Slobin et al. 2003; de Beuzeville 2006; Tang
et al. 2007). This delay has been mainly attributed to the challenges of representing different referents (e.g. pen
and paper) simultaneously, and choosing appropriate classifier handshapes for the referents in these forms
(Newport and Supalla 1980; Supalla 1982; Newport and Meier 1985; Engberg-Pedersen 2003b; Slobin et al. 2003;
Tang et al. 2007). For example, Kantor (1980) found that classifier handshapes in ASL were not completely
mastered until nine years of age, and signing children tended to modify them by using phonologically less
complex (i.e. unmarked) handshapes such as 5-hand (Figure 36.3a) instead of the vehicle classifier handshape
(Figure 36.3b), which is phonologically more complex (thus more marked) than 5-hand. Thus, iconicity does
not seem to pave the way for an early acquisition of classifier constructions due to their structural complexities
(e.g. simultaneity, handshape).
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Figure 36.3 Two classifier handshapes in ASL: (a) 5-hand and (b) vehicle classifier handshape.

Despite the complexities of the classifier constructions, some studies suggest that deaf children can use them
as young as two to three years of age, especially while encoding the motion of the referents (Slobin et al. 2003;
Siimer 2015; Simper-Allen 2016 ). Thus, although classifier constructions are complex forms in several aspects,
their iconic properties might encourage sign language-acquiring children to use them at the early stages of
their language development.

Classifier constructions are mainly employed by signers to encode spatial relations between objects as
exemplified in (1) above. Considering the available iconicity in these forms in expressing such relations
compared to the arbitrary spatial terms in speech, it is then possible to ask whether sign language-acquiring
children benefit from this iconicity while learning to encode spatial relations between objects. In a series of
studies, researchers asked if signing children could produce these terms in adult-like ways earlier than their
speaking peers, who need to acquire spatial terms, which lack such motivated links with what they refer to (e.g.
Siimer et al. 2014; Siimer 2015; Stimer and Ozyiirek 2020). The main findings suggest that it is not a ‘one-effect-
fits-all’ effect.

As evidenced by cross-linguistic studies on the acquisition of locative expressions, there seems to be a
universal tendency in their acquisition: spatial terms that do not require a viewpoint (e.g. in, on) are acquired
earlier than the ones that require such a viewpoint encoding (e.g. front, behind, left, right). Recent studies with
sign language-acquiring children, however, have challenged this view by suggesting a strong role of iconicity
in the acquisition of left and right; that is, two spatial terms that are acquired late (at around nine years of age)
in speech. Studying the picture descriptions elicited from twenty deaf children (age = 3;6—9;10, M = 6;9)
acquiring TID from their deaf parents, and comparing them to those elicited from their Turkish-acquiring
hearing peers, Siimer and colleagues (2014, 2015, 2020) found that both signing and speaking children were on
par with when they acquire adult target forms to express the spatial relations that encode containment,
support, and occlusion (i.e. in, on, under, as expressed in English). However, the pattern was surprisingly
different for the expression of spatial terms that require taking a viewpoint. While encoding the spatial relation
between the objects located on a lateral axis (e.g. pencil left to paper), even the youngest signing child (3;6) was
adult-like in how frequently they used the locative forms (e.g. classifier constructions, as shown in (2a) below).
This was not the case for speaking children, who were still struggling to provide an adult target form for
similar descriptions in their speech (see (2b)). Even when the co-speech gestures of these children were
considered, this pattern was still the same; that is, signing children were still more informative and adult-like
in their spatial encodings (Karadéller et al. 2024).
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= (Siimer 2015)

LH: PENCIL cLF(long);,.
RH: PAPER ci(flat),. -hold-
“There is a paper. There is a pencil. The pencil is to the left of the paper.

b. Kagid-in  yan-in-da kalem var. (Boy, 83) (Simer 2015)
paper-GEN  side-poss-Loc  pencil there-is.
“There is a pencil at the side of the paper.

By considering the findings of the above-mentioned studies, one might assume that iconicity is a facilitator for

p.585 spatial language development in the case of sign language L acquisition. However, as we mentioned earlier, it
is not a ‘one-effect-fits-all’. By using the same picture descriptions mentioned above, Siimer (2015) and Siimer
et al. (2016) found that expression of spatial relations for objects located on the sagittal axis (e.g. pencil in front
of a paper) was challenging for signing children even at the age of nine, although speaking children were able
to produce adult target forms at earlier ages (around six years). In these studies, TID-signing adults were
mainly using two strategies (e.g. a classifier construction and a relation lexeme) to describe whether an object
is in front of or behind the other object, as shown in (3) and (4). In their expressions, adult signers took the
addressee-viewpoint, unlike their descriptions for left or right, in which they consistently took their own
viewpoint.

S _—— B
LH: BOWL - hold - FRONT
RH: BOWL BALL cLF(round),. FRONT
“There isabowl. There isaball. The ball is in front of the bowl.”

(Siimer 2015)

(Sidmer 2015)

LH: BOX,,. -hold-
RH: BOX,,. BEHIND CUP,,.
“There isa box. The cup is behind the box.

The semantics of different locative forms—that is, classifier constructions and relational lexemes—might be
driving the asymmetry that we see in the viewpoint preferences of adults while encoding different types of
viewpoint-dependent spatial relations, namely left—right versus front-behind. As shown in Figure 36.4, when
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signers use two linguistic devices in a relational encoding, the location of classifier predicates in the signing
space parallels the spatial anchoring of the relational lexemes for FRONT or BEHIND on the signer’s body. In
other words, signing space closer to the signer maps onto the behind space, while space further from the signer
maps to the front space. Thus, such a complexity might make it challenging for deaf children to acquire this

p.586 type of spatial relations despite the obvious spatial iconicity in their representation. L

Relational Lexemes Classifier Constructions

BEHIND

Figure 36.4 A schematicillustration of the spatial transposition of body-anchored relational lexemes FRONT and BEHIND onto

signing space in the localization of classifier predicates in the TiD adult system.

Source: Stimer (2015).

Signing children’s descriptions for this type of spatial relation, on the other hand, diverged from those of adults
in the way that children mainly used a single strategy. When they used a classifier construction, they mainly
took their own perspective (see (5)) as they also did for left—right encodings. Thus, signing children, even at the
age of nine, lagged behind their speaking peers, who could achieve adult patterns in encoding front-behind
type of spatial relations at an earlier age (around five to six years). It seems that signing children prefer to
express viewpoint-dependent spatial relations from their own viewpoint first. This is also similar to spatial
language development in speaking children, and thus might be related to general principles of cognitive
development (e.g. Piaget 1972; Pillow and Flavell 1986; Moll et al. 2013).

(s5)

-
-

(Simer 2015)
LH: BOWL -hold-

RH: BOWL BALL cLE(round)y,,

“There is a bowl. There isa ball. The ball is in front of the bowl.”
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36.3.3.3 Acquisition of narrative skills

Another domain that can help us understand the effects of iconicity is narrative discourse development. The
visual-spatial modality of sign language allows motion events to be mapped onto the signing space through
iconic forms (e.g. Galvan and Taub 2006; Cuxac and Sallandre 2007; Hoiting and Slobin 2007; Perniss and
Ozyiirek 2008). Thus, the iconicity L available in such language forms might encourage the encoding of more
event components by signers compared to speakers in their event narrations. Comparisons of ASL signers with
English speakers (Galvan and Taub 2006) and signers of French Sign Language (LSF) with French speakers
(Sallandre et al. 2018) have revealed that this was the case. Here, signers encoded more information than
speakers, mainly by providing more information for both Manner and Path in their motion event descriptions.

It is thus possible that signing children also encode such event components more frequently than their
speaking peers. Corroborating evidence for this prediction comes from a recent study in which Stimer and
Ozyiirek (2022) examined the expression of event components such as Figure, Ground, Path, and Manner in
motion event descriptions in the same group of children. They found that Path and Manner were encoded more
frequently in TID compared to Turkish. The crucial point in this study was that all children, regardless of the
modality of language that they acquire, omitted all types of event components more often than adults. Thus,
the iconic representation of events in sign language did not encourage signing children to achieve adult target
forms earlier than their speaking peers, which suggests a similar developmental pattern in terms of timing for
sign and speech acquisition.

Another domain in which similar developmental patterns were found is the acquisition of discourse skills.
Substantial evidence has shown a protracted developmental trajectory for discourse skills, which might take
until the ages of eleven to thirteen for both signing (Vercaingne-Menard et al. 2001; Anthony 2002; Morgan
2002; Morgan and Woll 2003; Niederberger 2004) and speaking children (e.g. Peterson 1990; Peterson and
McCabe 1983). Morgan (2000), for example, examined the narrative structures of two hearing children with
deaf parents (thus acquiring English and BSL), and found similar developmental patterns in both their English-
and BSL-narrations. Similarly, Stimer (2015, 2016) compared the use of scene-setting elements and referent
introductions at the beginning of narrations by hearing children acquiring Turkish as well as deaf children
acquiring TiD, and she reported similar trajectories between these two groups of children.

All in all, despite the prevalence of iconicity in different sign language forms (e.g. lexical signs, locative forms,
etc.), we do not see its effect in all domains of sign language development. For early vocabulary development,
the acquisition of certain types of spatial relations (e.g. left, right), and encoding certain motion event
components (e.g. Path, Manner), a facilitating effect of iconicity might be at play, while this is not the case for
encoding other types of spatial relations such as front and behind. Furthermore, we see similar patterns, thus
no effect of iconicity, in learning how to structure discourse and motion event narrations.
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36.4 Conclusion

In this chapter we addressed the question of why iconic forms may be more learnable for children. In both sign
and spoken languages, iconic forms have a special status in early word/sign learning, and also for adults when
interacting with their babies. This may be driven by internal components of iconic forms; adults may draw
upon iconicity in speech/sign to their children in order to better support word/sign learning, and children may
learn iconic forms more easily because of their non-arbitrary associations, perhaps through resemblance to
physical and/or motoric experiences with the world around them. Alternatively, this may be due to the status of
iconic forms as expressive and playful aspects of the early communicative experience (Dingemanse and
Thompson 2020), such that caregivers produce them in an interesting way, and infants learn them because
they are interesting. Infants then go on to produce them in flexible and expressive ways themselves. In this
way, language forms that carry iconic elements might be more appealing and noticeable for children, leading to
faster L acquisition. It could also be a combination of all of these factors. Indeed, in language acquisition, the
reported learning advantage for iconic forms appears to derive from more learnable linguistic components,
iconicity itself, and the inherent playfulness of iconic forms.

We also considered the extent to which iconicity has an effect on language acquisition. Earlier studies on the
role of iconicity mainly focused on early vocabulary development in both sign and spoken languages to show a
facilitating role of iconicity in this domain. However, as we suggested earlier, this is not a ‘one-size-fits-all’
effect since there are other domains that are not as susceptible to the effects of iconicity, particularly in sign
language acquisition. It is crucial to understand why there is such a difference across domains for the
facilitating effect of iconicity, since it enables us to clarify a more nuanced picture of language development
more broadly, and the role of iconicity specifically.

Notes

1 The authors report that /r/ occurs in 35 percent of all English adjectives (n =5,086) and 32 percent of all sensory adjectives
(n=386).

2 A negative event-related brain response that occurs 400 ms after stimuli presentation and is taken to reflect processing of

a semantic violation.
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