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Abstract
One manifestation of language impairment in autism is delayed vocabulary devel-
opment, which may be associated with attention and memory deficits. Current
research findings indicate that children with autism have difficulty utilizing effec-
tive information provided by social attention during vocabulary learning, and
their attention is readily disrupted by irrelevant stimuli. This may result in
unstable object-word associations, thereby affecting the further integration of
these associations into the mental lexicon and their retention in memory. Fu-
ture research should investigate the developmental trajectory and mechanisms
through which joint attention influences vocabulary learning in children with
autism, examine how children’s vocabulary knowledge affects their vocabulary
memory, and attend to vocabulary learning processes and individual differences
among children with autism in naturalistic contexts.
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Abstract: Vocabulary development delay is one manifestation of language im-
pairment in autism spectrum disorder (ASD), which may be related to deficits
in attention and memory. Current research findings indicate that children with
ASD have difficulty utilizing effective information provided by social attention
when learning vocabulary, and their attention is easily distracted by irrelevant
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stimuli. This may lead to unstable object-word associations, affecting their abil-
ity to further integrate these associations into their mental lexicon and store
them in memory. Future research should investigate the developmental tra-
jectory and mechanisms through which joint attention influences vocabulary
learning in children with ASD, the impact of children’s lexical knowledge on
their vocabulary memory, and examine the vocabulary learning process and
individual differences in children with ASD in naturalistic settings.

Keywords: vocabulary development, word learning, attention, memory, autism
spectrum disorder
Classification: B844

1. Introduction
Autism Spectrum Disorder (ASD) is a group of neurodevelopmental disorders
characterized by core features of social and communication difficulties, repeti-
tive behaviors, and restricted interests (American Psychiatric Association, 2013).
Although language impairment is not included in the latest diagnostic criteria
for autism, delays and abnormalities in receptive and expressive language de-
velopment are very common in individuals with ASD (Kover & Ellis Weismer,
2014; Reinhartsen et al., 2019), and language impairment greatly affects the
quality of life and developmental outcomes for individuals with ASD (Bruyneel
et al., 2019).

Vocabulary acquisition is a crucial aspect of children’s language development.
Numerous studies have found that preschool children with ASD exhibit delayed
vocabulary development compared to typically developing children (Ellis Weis-
mer et al., 2010; Luyster et al., 2007), with approximately 30% of minimally
verbal individuals with ASD failing to develop speech or only producing mini-
mal words or phrases throughout their lives (Bal et al., 2016). Grandgeorge et
al. (2009) investigated early language development in 162 children with ASD,
finding that 87 (53.7%) produced their first word after 24 months, and 114
(70.3%) did not produce their first phrase until after 33 months.

Charman et al. (2003) used the MacArthur-Bates Communicative Development
Inventory (Infant Form) to measure language development in 134 children with
ASD ranging in age from 1 year 6 months to 7 years 4 months. The results
showed that children with ASD lagged behind typically developing children in
both vocabulary comprehension and expression levels. In terms of vocabulary
comprehension, children with ASD could not understand more than 100 words
until after age 2, whereas 50% of typically developing children could understand
over 100 words by 16 months. Regarding vocabulary production, children with
ASD could only produce more than 30 words between ages 2-3, while 50% of
typically developing children could produce over 30 words by 16 months.

Su et al. (2018) used the Chinese Communicative Development Inventory to
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assess vocabulary development in 160 Chinese-speaking children with ASD
aged 17-83 months, finding that their vocabulary level lagged approximately 30
months behind typically developing children, and 59.38% of Chinese-speaking
children with ASD could produce only minimal vocabulary. These studies
demonstrate that most children with ASD experience vocabulary development
delays, which significantly impacts their overall language development and
other cognitive abilities. Therefore, investigating vocabulary learning and its
underlying mechanisms in children with ASD not only helps us understand the
deeper mechanisms of language acquisition but also provides crucial guidance
for implementing precise early language interventions.

Currently, we know little about the mechanisms underlying vocabulary devel-
opment delays in children with ASD. Although some studies have found that
children with ASD can utilize cognitive constraints such as the principle of
mutual exclusivity (Mathée-Scott et al., 2021) and cross-situational statistical
learning (Hartley et al., 2020) to establish connections between objects and
words, their vocabulary development remains delayed. This suggests that cog-
nitive constraint principles may be intact in ASD, while more general cognitive
systems related to word learning are impaired (Arunachalam & Luyster, 2018;
Venker et al., 2018).

Word learning is a complex process that requires children to establish connec-
tions between objects they see and word labels they hear (fast mapping), while
also consolidating these connections and storing them in long-term memory
(Spiegel & Halberda, 2011). Attention plays a crucial role in the fast mapping
stage of word learning by reducing referential uncertainty in the environment
and helping children establish connections between word labels and referents
(Fitch et al., 2020; Venker et al., 2018). Once children form object-word associ-
ations, they must store them in memory for later retrieval. Both episodic and
semantic memory are involved in the acquisition and consolidation of new words
(Davis & Gaskell, 2009; Takashima et al., 2017). Clearly, word learning relies on
the participation of both attention and memory mechanisms. However, atten-
tion patterns and memory functions are both atypical in children with ASD to
some degree (Bhat et al., 2010; Boucher et al., 2012; Johnels et al., 2014; Jones
& Klin, 2013; Nyström et al., 2019). Children with ASD show reduced attention
to social stimuli (Chawarska et al., 2013; Jones & Klin, 2013) and deficits in joint
attention (Nyström et al., 2019) even before language emerges, causing them to
miss numerous word learning opportunities. Deficits in episodic and semantic
memory also affect vocabulary consolidation in children with ASD (Boucher et
al., 2012). Therefore, this paper will review recent literature on word learning
in children with ASD from the perspectives of attention and memory, analyze
how attention and memory mechanisms affect their word learning, and propose
directions for future research.
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2.1 The Influence of Social Attention on Word Learning in
Children with ASD
Social interaction provides an important context for language acquisition, of-
fering rich social information and language learning opportunities (Tenenbaum
et al., 2014). Other people’s faces, particularly the eyes and mouth, provide
important cues for children’s word learning (Gangopadhyay & Kaushanskaya,
2020; Tsang et al., 2018). However, infants at high risk for ASD show reduced
attention to social scenes as early as 6 months (Chawarska et al., 2013), and
their attention to eyes gradually declines between 2-6 months (Jones & Klin,
2013). Additionally, high-risk infants with ASD exhibit joint attention deficits
by 10 months (Nyström et al., 2019). Atypical social attention causes children
with ASD to miss numerous word learning opportunities, thereby hindering
their vocabulary and language development (Haebig et al., 2021; Jiménez et al.,
2021).

Children’s selective attention to faces changes dynamically across vocabulary
development stages. Specifically, attention to a speaker’s mouth during early
vocabulary learning facilitates vocabulary production. Research shows that typ-
ically developing infants attend more to a speaker’s mouth than eyes at 8-10
months, decrease mouth attention at 12 months (Lewkowicz & Hansen-Tift,
2012), and refocus on the mouth at 14-18 months (Hillairet de Boisferon et al.,
2018). This is because infants begin babbling at 8-10 months, and attending to
others’mouths provides audiovisual cues that help them acquire native language
phonological representations and articulatory actions (Hillairet de Boisferon et
al., 2018; Lewkowicz & Hansen-Tift, 2012). By 12 months, infants have become
familiar with native phonological representations and thus reduce attention to
speakers’mouths. However, starting at 14 months, as infants’vocabulary learn-
ing accelerates, they refocus on speakers’mouths to utilize audiovisual cues for
word learning (Hillairet de Boisferon et al., 2018; Lewkowicz & Hansen-Tift,
2012).

Research indicates that increased attention to speakers’mouths in children with
ASD predicts expressive language development (Campbell et al., 2014; Young et
al., 2009). Habayeb et al. (2021) investigated the relationship between attention
patterns while watching others speak and expressive language abilities in typi-
cally developing children and children with ASD aged 10-25 months. The results
showed that although both groups attended more to speakers’mouths than eyes,
mouth attention was positively correlated with expressive language abilities in
typically developing children and verbally fluent children with ASD, but not in
minimally verbal children with ASD who had delayed vocabulary development.
Tenenbaum et al. (2017) also found that placing target objects to be named near
the speaker’s mouth significantly increased attention to both target objects and
the speaker’s mouth in children with ASD who could already produce words,
thereby facilitating new word learning. Habayeb et al. (2021) proposed that
minimally verbal children with ASD who have delayed language development,
despite also showing increased mouth attention, may acquire words through
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different mechanisms than typically developing children and verbally fluent chil-
dren with ASD. While typically developing children and verbally fluent children
with ASD learn words through redundant information generated during audiovi-
sual synchrony, minimally verbal children with ASD may merely attend to the
physical aspects of visual and auditory stimuli, neglecting the socio-adaptive
value of this synchrony. Future research should further examine individual dif-
ferences in word learning among children with ASD.

When children begin producing phrases and more complex sentences around
age 2, they decrease attention to speakers’mouths and focus more on speakers’
eyes (Habayeb et al., 2021). During speech, speakers’eyes may shift toward
corresponding objects, guiding children to redirect attention to target objects
and connect them with heard words. This process is called joint attention—
behavior where two individuals share attention on an object or event (Bruner,
1974). Joint attention is a crucial foundation for early word learning and lan-
guage development (Adamson et al., 2017; Tomasello & Farrar, 1986). However,
current research has not yielded consistent findings regarding whether children
with ASD can utilize joint attention to learn words.

Some studies have found that children with ASD can also use cues provided
by others’gaze shifts to learn words (Bean Ellawadi & McGregor, 2016; Field
et al., 2019; McGregor et al., 2013). These studies demonstrated that children
with ASD can follow others’gaze to redirect attention to target objects, thereby
mapping words onto objects. However, other studies have found that even when
gaze-following abilities are intact, children with ASD still struggle to successfully
acquire words if they lack sustained attention to targets (Akechi et al., 2011;
Gliga et al., 2012). For instance, Gliga et al. (2012) found that 3-year-old
children with ASD who had poor social skills could follow others’gaze but
failed to map words onto objects.

In addition to gaze shifting, joint attention is often accompanied by pointing,
which is therefore considered a form of nonverbal joint attention (Paparella et
al., 2011). Field et al. (2019) examined whether children with ASD (mean age
9 years) could use social cues such as gaze shifting and pointing to learn words.
The experimental task included four cue types: eye gaze, referential pointing,
incidental pointing, and a combination of gaze and referential pointing. Field
et al. found that children with ASD could use all four cues to map words onto
objects. Notably, the ability of children with ASD to learn words using gaze
shifting cues was positively correlated with age. Field et al. suggested this might
be because joint attention abilities improve through intervention as children with
ASD grow older, thereby enhancing word learning performance.

Furthermore, Field et al. found that both typically developing children and chil-
dren with ASD could successfully map words onto objects even under“incidental
pointing”conditions. This may be because in Field et al.’s study, “inciden-
tal pointing”involved the demonstrator pointing to an object while looking in
the opposite direction. Despite the conflict between eye and hand cues, children
still interpreted the pointing gesture as intentional, enabling word mapping. Be-
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cause Field et al. used older children with ASD (mean age 9 years) and their
manipulation of “incidental pointing”could not verify whether children with
ASD could distinguish referential from non-referential intent, Maes et al. (2021)
further investigated responses to referential versus incidental pointing in 3-5-
year-old children with ASD using a word learning paradigm. They found that
typically developing children could quickly map objects to words only under
referential pointing conditions, whereas children with ASD rarely shifted atten-
tion to the pointing location under either condition. This indicates that children
with ASD have difficulty distinguishing referential from incidental pointing and
cannot understand the referential intent conveyed by pointing.

These results demonstrate that although social cues such as gaze following and
pointing play important roles in word learning, they are not determining factors.
Sustained attention to and processing of target objects are critical for word
learning in children with ASD. This also reflects that social indexical cues like
eyes do not participate in children’s word learning as general spatial cues but
rather convey the referential intent of the joint attention initiator. Children
must understand the intentional information contained in eye gaze and increase
attention to target objects to acquire new words (Çetinçelik et al., 2021; Yu
et al., 2019). In studies where children with ASD could use eye cues for fast
mapping, they may have treated eye cues as spatial markers and matched novel
objects to word labels through associative learning (Bean Ellawadi & McGregor,
2016; McGregor et al., 2013).

Furthermore, word learning is a process requiring audiovisual integration, which
demands not only that children can respond to others’joint attention but also
that they shift attention to heard objects at the appropriate time (Venker et
al., 2018). Although children with ASD possess gaze-following abilities, they
struggle to establish correct object-word connections if they cannot follow oth-
ers’gaze at the right moment. Liu et al. (2021) investigated the temporal
synchrony of children with ASD’s responses to joint attention and found that
their synchrony was lower than that of typically developing children and re-
quired more time. This may prevent children with ASD from shifting attention
to objects corresponding to novel words at the appropriate time during word
learning, resulting in failure to establish correct word-object connections.

The aforementioned studies indicate that although children with ASD can selec-
tively attend to speakers’faces during word learning like typically developing
children, increasing attention to speakers’mouths in early vocabulary learning
stages and following others’gaze, they have difficulty utilizing redundant infor-
mation provided by audiovisual synchrony and sustaining attention to target
objects in joint attention. They also cannot shift attention to heard target ob-
jects at appropriate times, all of which hinder the establishment of word-object
connections in children with ASD.
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2.2 The Influence of Domain-General Visual Attention on
Word Learning in Children with ASD
In addition to social attention, domain-general attention in children with ASD
also affects their word learning. Visual attention in children with ASD is influ-
enced by object salience; compared to typically developing children, they show
greater preference for geometric patterns and novel, brightly colored objects
(Bacon et al., 2020; Wang et al., 2015). Moreover, children with ASD have
difficulty disengaging attention from objects, manifesting as attention disen-
gagement deficits (Baranek et al., 2018; Kleberg et al., 2017). These atypical
attention patterns impede word learning and language development in children
with ASD at various levels (Arunachalam & Luyster, 2018; Venker et al., 2018).

The preference for brightly colored objects in children with ASD affects their
word recognition and learning. In a word recognition task, Venker et al. (2021)
found that the higher the salience of distractor images unrelated to the tar-
get word, the more significantly attention to target word images decreased in
2-3-year-old children with ASD. This indicates that attention to important lex-
ical information in children with ASD is vulnerable to interference from highly
salient irrelevant stimuli. Carter and Hartley (2021) found that using color
photographs as word learning materials, compared to black-and-white images,
resulted in better learning accuracy and retention duration for new words in
children with ASD. Notably, when learning materials were color photographs,
children with ASD showed even higher accuracy in recalling novel words than
typically developing children (Carter & Hartley, 2021). Carter and Hartley
(2021) proposed that children with ASD’s superior memory for new words in
the color photograph condition occurred because color images are more concrete
than black-and-white images, and children with ASD have advantages in visual
processing of object features over typically developing children. This visual pro-
cessing advantage strengthens the word-object connections formed by children
with ASD, leading to better memory (Carter & Hartley, 2021). However, it
may also be because color photographs have stronger visual salience than black-
and-white images, better capturing the attention of children with ASD, thus
resulting in better word memory in the color photograph condition. Future re-
search needs to further verify the effects of object salience and visual processing
on word learning in children with ASD.

Furthermore, children with ASD’s attention to object color, novelty, and other
features also affects their vocabulary expansion and category learning. Shape
bias is an important strategy for children to expand vocabulary and learn cat-
egories, referring to the tendency to match novel word labels to object shape
rather than color or texture (Landau et al., 1988). Typically developing chil-
dren show shape bias around age two, but many studies have found that children
with ASD do not exhibit this tendency (Abdelaziz et al., 2018; Tecoulesco et
al., 2021). Some researchers have found that the lack of shape bias in children
with ASD may be related to their excessive attention to more salient features
such as object color and novelty (Tovar et al., 2020). Tovar et al. (2020) argued
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that previous research on shape bias in children with ASD used novel objects,
neglecting the common characteristic of these novel objects—namely, the effect
of novelty itself on task performance in children with ASD. Tovar et al. (2020)
found that 8-year-old children with ASD did not show shape bias in object
categorization tasks and, compared to typically developing children, were more
likely to associate object color and novelty with new words. These results reflect
that attention deficits to important object attributes and excessive attention to
object novelty may jointly contribute to atypical shape bias in children with
ASD.

Attention disengagement difficulties in children with ASD also adversely affect
their word learning. Children’s language environments are filled with audi-
tory signals and visual information, and to successfully learn language, children
must shift attention to relevant people, objects, or events at appropriate times
(Venker, 2017). This requires flexible attention shifting across different objects
and events, and attention disengagement deficits may lead to imbalances be-
tween auditory and visual information, negatively impacting word learning and
language development. Venker (2017) found that 4-7-year-old children with
ASD who had attention disengagement difficulties processed familiar words more
slowly and with lower accuracy. Slow word processing speed affects subsequent
language development (Marchman et al., 2016). A recent study also found that
infants’attention disengagement ability at 4 months predicted their sound signal
discrimination ability at 7 months (Russo et al., 2021). Better attention disen-
gagement at 4 months was associated with easier sound signal discrimination
at 7 months. These results demonstrate that children’s attention to different
objects and events in space simultaneously regulates their temporal attention to
different auditory signals, and that children’s word learning and language pro-
cessing depend on coordination between visual and auditory information across
time and space (Russo et al., 2021). Attention disengagement difficulties in chil-
dren with ASD may exacerbate their word learning difficulties and even affect
subsequent language comprehension and processing.

In summary, children with ASD may treat social attention cues as general at-
tention cues to reduce referential ambiguity and enable fast mapping. Domain-
general attention abnormalities not only prevent children with ASD from match-
ing objects to novel word labels at appropriate times but also cause them to shift
attention to irrelevant objects, resulting in unstable word-object connections.

3. Vocabulary Consolidation and Memory in Children with
ASD
Word learning is a long-term task. Retention and memory of newly learned
words are crucial components of word learning. Fast mapping alone is insuffi-
cient for children’s word learning; children must store new words in memory
and integrate them into their mental lexicon for later retrieval.
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Current research findings present some controversy regarding whether word re-
tention and memory are intact in children with ASD. This may be related to
differences in recall intervals used across studies. Studies finding that children
with ASD can retain newly learned words after acquisition have employed im-
mediate retention paradigms, testing whether children can match word labels
to target objects 5 minutes after word learning (Gliga et al., 2021; Hartley et
al., 2019, 2020; Venker, 2019). For example, Hartley et al. (2020) investigated
cross-situational word learning abilities in children with ASD with varying cog-
nitive abilities (mean age 8.7 years) and found that after 5 minutes, children
with ASD could still match novel word labels to target objects. Based on these
immediate recall tasks, the ability of children with ASD to retain new words
appears intact.

However, studies requiring children to recall novel words after longer intervals
have found that children with ASD have poorer memory for new words com-
pared to typically developing children. For example, Norbury et al. (2010) found
that in immediate recall tasks after learning new words, 8-year-old children with
ASD even outperformed age-matched typically developing children. However,
when recalled after 4 weeks, typically developing children showed memory for
the new words in both semantic and phonological tests, whereas children with
ASD performed poorly. This suggests that typically developing children need
time to integrate new words into their mental lexicon after learning, while chil-
dren with ASD, despite good performance on immediate recall tasks, fail to
integrate new words with existing vocabulary over the long term. The good
performance of children with ASD on immediate retention tasks may merely re-
flect their phonological processing advantages (Hudac et al., 2018; Kujala et al.,
2007). The heightened sensitivity to phonology in children with ASD may facil-
itate immediate phonological retention of newly learned words, but integrating
newly learned words into the mental lexicon requires participation of additional
cognitive components.

During the integration of new words into the mental lexicon, both episodic and
semantic memory participate in word acquisition and consolidation (Takashima
et al., 2017). According to the dual memory systems model of word learning, the
first stage of word consolidation is rapid word familiarization, where new words
are represented as distinct personal experiences in the medial temporal lobe
and hippocampus. The second stage is slow lexical consolidation, where word
representations are extracted from episodic memory to form more systematic
and stable lexical representations in the neocortex, which are then integrated
into semantic memory (Davis & Gaskell, 2009; Takashima et al., 2017). Sleep
plays an indispensable role in transforming episodic representations of individual
word learning experiences in episodic memory into lexical representations in the
neocortex. Research shows that napping can strengthen children’s memory for
newly learned words (Axelsson et al., 2016; He et al., 2020), and sleep problems
may contribute to word memory difficulties in children with ASD (Botting &
Baraka, 2017).
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Fletcher et al. (2020) used polysomnography to examine changes in word consol-
idation and memory before and after sleep in 8-12-year-old children with ASD.
Fletcher et al. (2020) first had children with ASD learn nine rare animal names,
then tested their memory for the new words before sleep, the morning after
waking, and one month later through definition, naming, and rapid semantic
decision tasks. The results showed no significant differences between children
with ASD and typically developing children on all word tasks on the learning day
and the following day. However, after one month, children with ASD showed
significantly greater forgetting of newly learned animal names than typically
developing children. Additionally, Fletcher et al. found that children with ASD
had lower sigma power and sleep spindle activity levels during non-rapid eye
movement sleep. Sleep spindles could predict memory for newly learned animal
names in typically developing children but not for familiar animal names, indi-
cating that sleep plays a specific role in consolidating new semantic knowledge.
However, for children with ASD, sleep spindles consolidated both new and fa-
miliar animal words. These differences suggest that sleep spindles specifically
consolidate newly learned semantic knowledge in typically developing children
but consolidate semantic knowledge generally in children with ASD, strengthen-
ing both new and existing knowledge during sleep (Fletcher et al., 2020). Conse-
quently, children with ASD may show memory for new words immediately after
learning, but because these words are not adequately integrated, their forgetting
rate for new words becomes faster after some time.

Furthermore, an important marker of word integration is the emergence of lexi-
cal competition effects. During word integration, children and adults experience
competition between phonologically similar words (Weighall et al., 2017). Hen-
derson et al. (2014) investigated the time course of integrating new words into
existing lexical knowledge in 8-13-year-old children with ASD. They found that
typically developing children did not show lexical competition effects on the
day of word learning but exhibited them on the following day, consistent with
most previous research showing that lexical competition effects occur after sleep
(Gaskell & Dumay, 2003; Walker et al., 2019) and with the dual memory systems
model of word learning. According to this model, to avoid interference from new
information on existing knowledge, new information must be integrated slowly
into existing knowledge (Davis & Gaskell, 2009). However, children with ASD
showed lexical competition effects on the day of word learning, which weakened
on the following day. In terms of word recall, both children with ASD and
typically developing children showed accurate recall of new words on the day
of learning and the following day (Henderson et al., 2014). This suggests that
explicit memory for new words may be intact in children with ASD, but they
have deficits in word integration.

Overall, children with ASD show deficits in word consolidation and memory.
However, it remains unclear whether these difficulties in children with ASD
are related to sleep problems or to issues existing prior to the word consolida-
tion stage. For example, research has found that when object-word connections
formed before consolidation are weak, sleep cannot consolidate and integrate
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new words (Walker et al., 2019). Vlach and DeBrock (2019) also found that
typically developing preschoolers using only cross-situational statistical learn-
ing (identifying statistical regularities in word label and object co-occurrence
frequencies) for word-object mapping had difficulty maintaining formed word-
object connections in long-term memory. Vlach and DeBrock (2019) suggested
this might be because word-object connections established through repeated
co-occurrence frequencies are not stable enough, the salience of these novel ob-
jects is insufficient, and without support from social indexical cues such as joint
attention, children quickly forget new words. Therefore, in addition to sleep
problems, it is also possible that because attention in children with ASD is eas-
ily distracted by highly salient irrelevant stimuli and they have difficulty using
referential intent in social attention to strengthen connections between objects
and new words, the object-new word connections formed during the fast map-
ping stage are not stable enough to be consolidated and integrated through
sleep. Future research needs to further test this hypothesis.

4. Summary and Outlook
Based on current research, vocabulary development delays in children with ASD
may stem from impairments in more general attention and memory functions.
Children with ASD are more likely to attend to highly salient but word-learning-
irrelevant objects and consolidate familiar words more during sleep, both of
which impede their word learning and language development. These results
suggest that vocabulary development delays in children with ASD may not be
merely a matter of timing but reflect qualitative differences from typically de-
veloping children in the word learning process. Although attention and memory
participate as domain-general cognitive mechanisms in typically developing chil-
dren’s word learning, they also have specific aspects. Typically developing
children strengthen object-word label connections by recognizing referential in-
tent in social attention (Çetinçelik et al., 2021), and during subsequent sleep,
sleep spindles further consolidate newly learned words, forming more system-
atic and stable lexical representations in the neocortex and integrating them
into existing lexical knowledge (Axelsson et al., 2016). Children with ASD
may treat social attention cues only as general spatial cues to reduce referential
uncertainty, but because their attention is easily distracted by highly salient
irrelevant stimuli (Venker et al., 2021), the object-word label connections they
form are not stable enough. Additionally, they do not receive specific consol-
idation of new knowledge from sleep spindles during sleep, making it difficult
to form stable and systematic lexical representations in the neocortex (Fletcher
et al., 2020). Consequently, children with ASD are more likely to forget new
words after extended periods compared to typically developing children. Word
learning is a continuum from word-object connections to word consolidation and
memory, yet most current research on word learning in children with ASD fo-
cuses only on examining their ability to use various cognitive strategies for fast

chinarxiv.org/items/chinaxiv-202206.00074 Machine Translation

https://chinarxiv.org/items/chinaxiv-202206.00074


mapping. Few studies have simultaneously investigated the effects of attention
and memory on their word learning and the relationship between attention and
memory in word learning. We look forward to future research that combines
attention and memory to examine the word learning process and the causes
of developmental delays in children with ASD, thereby deepening our under-
standing of the mechanisms underlying vocabulary development delays in this
population.

First, future research needs to further investigate the mechanisms and devel-
opmental trajectory of how joint attention influences vocabulary development.
Some researchers propose that joint attention plays an important mediating
role between motor abilities and language development (Bruyneel et al., 2019;
Edmunds et al., 2017). The emergence of new motor skills changes how chil-
dren interact with people and objects in their environment, which can promote
subsequent communication and language development. Motor development is
often accompanied by joint attention; when children begin sitting and grasping,
they pick up objects to show or give to caregivers, who may then name the
objects, providing opportunities for word learning (Choi et al., 2018). Bruyneel
et al. (2019) found that motor skills at 10 months in high-risk infants with ASD
and typically developing infants influenced their expressive and receptive lan-
guage at 36 months, mediated by their joint attention abilities at 14 months.
However, early motor skills such as sitting and walking are related to joint at-
tention behaviors in high-risk and low-risk infants with ASD but not to joint
attention behaviors in 3-5-year-old children with ASD (Franchini et al., 2018).
This suggests that joint attention may mediate the relationship between motor
skills and language development in early childhood, but when motor develop-
ment matures, joint attention no longer influences language development or
influences it through other means. Therefore, future longitudinal tracking stud-
ies are needed to investigate the trajectory of joint attention’s influence on
vocabulary development in children with ASD, identifying critical time points
and influencing factors, such as when joint attention’s impact on vocabulary
development peaks and when it declines. This is crucial for promoting vocab-
ulary development and developing appropriate interventions for children with
ASD.

Second, research indicates that individuals’existing lexical knowledge also influ-
ences the consolidation and integration of new words. The richer an individual’
s lexical knowledge, the stronger the lexical competition effect and the better
the integration outcome—a phenomenon known as the“Matthew effect”(James
et al., 2017; Stanovich, 1986). However, no studies have directly examined how
lexical knowledge in children with ASD affects their word integration, leaving
it unknown whether differences in lexical knowledge among children with ASD
influence their word consolidation. Future research needs to investigate the re-
lationships between sleep, lexical knowledge, and word consolidation in children
with ASD to clarify the mechanisms underlying their word consolidation and
memory difficulties. Additionally, current research on word consolidation and
memory in children with ASD has focused primarily on school-age children’s
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word memory, and it remains unclear how preschool children with ASD store
words in long-term memory. Future studies should also investigate early word
consolidation and memory in children with ASD.

Third, there are substantial individual differences in word learning among chil-
dren with ASD. Vocabulary development levels in children with ASD may be
related to individual nonverbal cognitive abilities and current language expres-
sion abilities. Children with ASD with different cognitive abilities show different
difficulties in the word learning process. For example, Joseph et al. (2019) inves-
tigated word learning abilities in 29 minimally verbal children and adolescents
with ASD aged 5-17 years. The results showed that among the 29 participants,
14 could neither use the mutual exclusivity constraint principle to learn new
words nor retain words in memory. Eight could use the mutual exclusivity con-
straint principle to learn words but could not retain them, while seven could
both learn new words and maintain them in the short term. The inability to use
the mutual exclusivity constraint principle was related to nonverbal cognitive
abilities, whereas word retention difficulties were related to expressive language
abilities in children and adolescents with ASD. This indicates that there are
substantial individual differences in word learning among individuals with ASD,
affecting different stages of word learning. Future research should select children
with ASD with different language/cognitive abilities to investigate how their at-
tention patterns and memory affect different stages of word learning, thereby
providing targeted intervention methods for individuals with different cognitive
abilities.

Moreover, most current research on word learning in children with ASD has
been conducted in laboratory settings. However, can the learning mechanisms
revealed in laboratory settings reflect children’s word learning processes in real-
world contexts? That is, do children actually use these mechanisms or strategies
during natural word learning? These questions warrant further investigation.
For example, many studies have used the fast mapping experimental paradigm
to measure children’s word learning abilities. However, some researchers have
proposed that fast mapping may be more of an experimental task than a learning
mechanism (Gernsbacher & Morson, 2019). Additionally, current laboratory
research primarily presents children with ASD with unfamiliar objects and then
names them, examining whether children can match novel word labels to target
objects. These experimental tasks largely neglect children’s agency in word
learning and focus only on children with ASD’s ability to use cues to learn words
themselves, with little exploration of the role parents play in their word learning.
However, word learning in natural contexts is an active process where children
create numerous word learning opportunities by exploring their environment and
manipulating interesting objects (Yu & Smith, 2012). In this process, children
are active information seekers while caregivers serve as information providers,
and the combination of children’s behaviors and caregivers’responses jointly
promotes children’s word learning (Chen et al., 2021; Suarez-Rivera et al., 2019).
Future research should focus more on the word learning process of children
with ASD in naturalistic settings, examining how children’s own attention
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and environmental exploration, along with parental responsiveness and support,
jointly influence word learning in real parent-child interactions. This will help us
better understand the difficulties children with ASD encounter during natural
word learning and assist us in finding more effective and targeted intervention
methods.

Finally, whether the attention and memory mechanisms related to word learn-
ing in children with ASD are specific to word learning or show similar patterns
in other domain learning (e.g., grammar acquisition) is also a question worth
exploring in future research. This will help us further clarify whether atten-
tion and memory are indeed the underlying mechanisms of vocabulary develop-
ment delays in children with ASD. Meanwhile, beyond attention and memory
mechanisms, whether children with ASD can follow the vocabulary develop-
ment trajectory and learning process of typically developing children, adhering
to lexical rules (e.g., noun bias, shape bias) or cognitive constraint principles
(e.g., mutual exclusivity, holistic learning, cross-situational statistical learning)
to acquire words is also an important topic worthy of investigation. This will
facilitate deeper understanding of universal mechanisms in human word learn-
ing and identify atypical characteristics in word learning among children with
ASD.
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