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Abstract

There are many studies that point to children learning and producing nouns earlier than words
in other categories because of the nature of language directed at infants by those around them.
Children pay attention to things in their environment or have their attention directed to them
by others. If a child’s attention is repeatedly drawn or directed to a particular object they will
most likely learn and produce the word associated with it earlier than a word or object they do
not interact with as often. Since concrete objects and their labels tend to be nouns, this
category is among the majority of words that children receive and produce early on. To
examine this link between language and categorization and early production of nouns, CHILDES
database is used as a dataset. The social aspect of language learning is a factor in nouns being
learned early. Adults and peers alike reference objects in the surrounding environment that the
child can interact with. This concrete representation of a word leads to learning of the specific
word. The nouns received and produced by children aged 12-60 months is examined in
comparison to verbs, adjectives, and adverbs. Studies conducted with children aged 12 months
to 60 months provided the data for the study. The study data was split into 4 age dyads to
compare adult input to child language production as the child progressed in their language
development. To examine the development of specific nouns and object labels | pulled words
from tests meant to establish child vocabulary skills: the McArthur-Bates CDI, and Pearson
CELF-5. The CDI is meant to be used with children up to 30 months, and the CELF-5 for child 60
months and older. A visual survey of the data was conducted on the frequency of production by
adults and peers in comparison of the production by children. The visual survey conducted
indicates that frequency of input from adults does indeed influence children to acquire words

and object labels in the noun category from an early age.
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1. Introduction
Think back to what your first words were. Were they possibly mommy or daddy, or the name of

a favorite toy? Odds are if you grew up in a monolingual English speaking home your first words
were most likely object labels that would be categorized as nouns. Infants are exposed to a
stream of sound that they learn to segment into individual words. Once a word has been
established, the child then works to identify the concept behind the word. Simultaneously, the
child begins to disambiguate meaning of words and intent of speaker, and place words into
different categories. There are many studies that have been conducted that show that children
first produce more nouns than any other category—with the next closest category being verbs
(Tomasello & Olguin, 1993; Tomasello et al., 1997; Tomasello et al., 2007; Waxman & Booth,
2001; Goodman et al., 2008; Twomey & Westermann, 2018; Laing & Bergelson, 2020;
Ackermann et al., 2020). The conclusions as to why this category is generally acquired early
have been varied. Some believe it to merely be a coincidence of commonality—caregivers draw
an infant’s attention to objects consistently. Others believe that an infant just naturally pays
more attention to objects in their immediate environment. These studies do not all seek to
answer why children acquire nouns more quickly and easily than other categories, but they do

confirm similar reasons as to why nouns seem to be so easily acquired by infants:

i. language is socially oriented

ii. input from fluent language users at or above the child’s production ability is necessary
iii.  the situation and/or environment influences the type of input children receive
iv.  nouns are learned and produced early because they are easily assimilated to the noun

category through object labels

The focus of this study is the acquisition of words in the noun category only. | chose this
category because they are produced accurately and consistently by infants before any other
category and will therefore be easier to find in the CHILDES database. | will not be comparing
the acquisition of nouns to any other category, such as verbs which are also among the early
words children produce. | am not attempting to prove that nouns are among the first words
children acquire. Instead, this study is an examination of the frequency of nouns children hear

as input and the subsequent frequency of child production of nouns. The acquisition of nouns



cannot explain every aspect of child language development, but they are an important
steppingstone to the establishment of word to category link mapping that guides learning

(Waxman & Lidz, 2007, p. 303).

Language is socially oriented in that children pay attention to what those around them
are saying and doing. Every sound and gesture are registered and catalogued for future use.
Initial assumptions around the meaning or intent of sounds and gestures are either confirmed
or discarded as incorrect. In this regard input has an essential role in the cognitive development
of language in children. On their language journey children need receptive vocabulary (input) to
facilitate their cognition and comprehension of language, which then leads to their production
of language. As a child begins to produce language, they receive feedback from other speakers.
This may take the form of direct feedback—it’s not | goed, it’s | went—or indirect feedback—
yes, we went to the zoo. Regardless of the method of feedback children absorb it and language
comprehension advances in language production. Caregivers, siblings, other adults, and peers
tend to reference and direct the infant’s attention to objects or people in the immediate
vicinity, which leads to the infant connecting real world objects to specific words. Conversation
directed to the child tends to be tailored around specific objects. Since nouns tend to be
connected to objects, they are the first category of words that children are easily able to
conceptually grasp. Once a child can name an object, they can begin to categorize it. These
developments in language and consequent word learning are the result of a child being around
other language speakers with a degree of fluency at or above their own. Consequent social
situations—communication with caregivers or teachers, interactions with peers—allow children
to explore the workings of language through copious amounts of fluent, but flawed, input from
adults. The most studied source of input is the fluent adult language users around children, but
another often overlooked source is other children. Peer input is just as important as that of
caregivers (Hoff, 2006; Russell et al., 1998; Stanford, 2008). Children need to socialize within
various dyads and various environments to practice and strengthen their knowledge of
language and its uses. No matter the source, input is influenced by environment, which

provides necessary context to child language development.



Environment is not especially where the child happens to be at a given moment, though
that does play a role. Rather it looks more like joint attention of child and speaker, attention
getting or directing of attention by speech partners, and interest in speech partners or objects
in the environment. There is so much that goes into an infant learning even their first word.
Input is necessary for language to begin to take shape in the mind of a child. Word learning
occurs as an infant identifies relevant objects being referenced in their environment.
Simultaneously they parse the relevant sound segment from the speech stream, and then
establish a connection between the object and the sound. Even this simple task of listening and
watching is not so simple. Speech directed at children is not clear or direct. Parents, siblings,
other adults, and peers draw the infant’s attention to specific events and objects, but these
episodes of directed attention still tend to be ambiguous. For example, a mother might draw
her baby’s attention to a stuffed bear but talks about things that are not the bear. It might have
a hat, there might be another toy next to it, or the mother might make the bear part of a
narrative that does not especially have anything to do with what’s directly in front of the infant.
The infant will take in all the audio and visual cues but does not yet have all the skills and tools
to disambiguate and categorize the incoming information. Yet over time the infant will begin to
recognize the word bear and that it refers to the brown fuzzy object. Once the infant has
established the word and the real-life object it refers to the child can begin to build further

language structures onto the word.

By 11 months infants can broadly grasp nouns as a group of objects, and by 14 months
they can distinguish the category of nouns from the category of adjectives (Waxman & Lidz,
2007, p. 310). As children progress beyond single words, they begin to build sentences that
begin with elementary utterances such as Mama, that my bear. Eventually, these simple
sentences will evolve to a more syntactically correct sentence. Early word learning—seems like
a simple enough task—children are great imitators of adult behavior, so why should they not
learn language quickly and easily? Within their first year typically developing children should
have learned around 100 words in at least one language. Once they reach this base level of
language knowledge infants usually have a vocab “burst” and by 18 months are producing

around 50 words and able to understand another 200 (He & Arunachalam, 2017, p. 1). The



production of a child’s first word is a significant marker of progress in the child’s language
learning. All typically developing children are capable of becoming fluent speakers of their
native language, understanding all its nuances and cultural understandings. During the course
of this thesis, | used the CHILDES database to conduct a longitudinal study of the progression of
noun learning in children aged 12 months to 60 months. Through the data collected in CHILDES
| examine the amount and type of input children receive from their parents and other adults, as

well as siblings and other peers.

1.1 Research Questions
This study proposes a combination of these two points—nouns are acquired early by children
because language is a social activity and children are heavily influenced by their environment.
That is—children acquire nouns and object labels early because of the frequency of nouns they
are exposed to in the oral and visual input they receive. This is most likely because caregivers
tend to draw children’s attention to objects in the environment with a high frequency (i.e., joint
attention). Note, | will only be analyzing data for oral input as there is not a consistent way to
measure the visual input children receive for this database. Data exploring this hypothesis will
be collected from the CHILDES database, as it provides a wealth of data on child language. Not
only does it contain data on child produced speech, but it also has input from various sources

that the child is exposed to.

The intent of this study is to purvey not only the ability of children to correctly parse
and understand nouns and object labels in receptive vocabulary, but to also produce the same
nouns and object labels correctly. In order to do so it is necessary to conduct a longitudinal
study of the receptive and productive vocabulary of children included in the CHILDES database.
Firstly, | am interested in how the initial frequency of nouns produced by adults increases or
decreases as the child gets older and begins to produce nouns themselves. Secondly, | am
interested in how the frequency adult production of vocabulary affects the acquisition and use
of the same vocabulary in children. Specifically, which nouns adults frequently produce when a
child is around 12 months, and which nouns the child begins to produce as they approach 60
months. In other words | want to look at frequency of input as a longitudinal predictor of child

language production. Thirdly, | am interested in frequency of nouns produced by a child’s peers
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and the influence they have on each other’s language development. As well as whether or not
the target child and their peers’ receptive and productive vocabulary is more similar at 60

months than at 12 months.

1.2 Thesis Structure
The organization of this paper will proceed as follows. The second chapter will provide
theoretical background of how children receive and make use of input from caregivers through
two common language learning theories—knowledge-based and usage-based acquisition and
why | choose to follow the usage-based theory. Chapter three will focus on word learning.
Specifically, through the processes of disambiguation of input—both speech and referents,
categorization of words, and the social influences of language development. Chapter four will
discuss the relevancy of using a database such as CHILDES as a data source for study of
language development and why | chose to use it. Chapter five will introduce my hypothesis and
predictions about the data collected from the CHILDES database. Chapter six will review the
methods | used to extract and analyze data from the CHILDES database. Chapter seven will
present the data collected from CHILDES, discuss the results of the data analysis discovered
during the course of this study. Chapter eight will include a summary of the limits of this study,
what might be done in future studies and the conclusion of this current study. Following the

final chapter will be a list of references and appendices cited within this study.
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2. Foundations of Language Acquisition
The trajectory of child language learning for typically developing children generally follows this

path: children receive input from other language speakers around them, then gradually parse
individual words from the input, which leads to links being established between words and
concepts. This chapter will explore the theories behind child language development which seek
to explain the why and how children parse words from input and cognitively connect words
with concepts. In addition, this chapter will provide background on the social aspects that
encourage an infant to use words to communicate. In the examination of language acquisition
there is much debate on just what the mental processes are that drive language acquisition.
The main argument between theories of child language acquisition focuses on what language
abilities are intrinsic to the learner as they begin to acquire language, and what role their
environment plays as they learn (Waxman & Lidz, 2006, p. 304). There are two leading theories
that linguists use to study child language development: native-linguistic and usage-based. Both
theories seek to explain how infants acquire knowledge of language that falls outside of what
they have encountered and what entails the intrinsic language abilities, the intent and function
of communication, and what influence the environment. The knowledge that they gain is
apparent in the developing child’s ability to produce and comprehend sentences they have
never heard before, interpret ambiguous sentences, and know what is permissible
grammatically and structurally in their language, (Lidz & Gagliardi, 2015, p. 335). Where the
theories differ is the processes by which a child gains this knowledge. The remainder of chapter
2 will examine the processes of language acquisition and chapter 3 will examine the social

contexts of language acquisition.

2.1 General Language Learning

Babies communicate by making noises that do not especially have any form. By the end of their
first year infants begin to make determined attempts at communication and produce their first
words (Brown, 2014, p. 22). This is accomplished through imitation of what they have heard
around them. It is not uncommon for a baby to display some adult like behavior. Behavior such
as sitting with a play phone pressed firmly to their ear while they babble animatedly, or bash

laptop keys, or frantically scribble away at a piece of paper. This is an example of how much
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children pay attention to the adults around them. Infants learn certain behaviors by watching
and listening to what their caregivers do. If young children are easily able to pick up cultural and
social behaviors within their first year of life, they most definitely are able to acquire language
in the same manner. Around 18 months of age children are able to make two- and three-word
sentences. Language productivity and comprehension only increases from there with more
word combinations being produced with increased complexity (Brown, 2014, p. 22). By the age
of three, toddlers are capable of producing questions, negations, and generate creative—but
not always correct—utterances. No matter what language they end up speaking, children do
not learn language without input. The why and how children acquire language seems like it
should be easy to answer. They interact with parents who are presumed to be fluent speakers
of a particular language. Siblings, or other children of varying ages might also be supposed to be
in a language learner’s sphere of influence. If a child is surrounded by language users of any
degree of fluency, the child is receiving input, which they then analyze and make hypotheses
about. These analyses lead children to form concepts that “capture the relations among the
objects and events that they encounter” and simultaneously parse individual words from the
language they are immersed in (Waxman & Lidz, 2007, p. 299). Before children reach the point
of purposefully imitating adult behavioral and speech patterns, they need to understand the
intention and function of communication. There are many developmental steps that occur
during this time, such as the individual words an infant has learned then evolving into entire
utterances during pretend play events. How does the mind acquire language? The everyday life
of a young child seems like it should not be too taxing. Eating, playing, sleeping seem to be the
extent of a child’s early years—but there is so much going on behind the scenes
developmentally. Every visual and audio cue is creating an entire internal world of language—
its forms and concepts. Not only is a child learning what individual words are, they are also
connecting them to real life objects. As language learning progresses, they begin to map
meaning onto words and language forms. During this process children are simultaneously
developing concepts around words. By the time a typically developing child reaches one and
half years of age, they should have a vocabulary of around one-hundred words. Once they have

reached this milestone in vocabulary a child has a working base of language knowledge that will
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support them during their language learning (Goodman et al., 2008, p. 525). Children build
continuously on their language knowledge and ability until they become fluent language users

themselves.

Not every society has the same position on child directed language. Many cultures
direct speech toward their children from birth. However, some cultures do not speak directly to
their children until they start producing language themselves (Hoff, 2006, p. 59). In a situation
like the latter, the child will only receive ambient, or indirect, language input. Regardless of
what type of input children receive, it still guides and shapes their perception of language. As
long as the child is typically developing (no learning disability, etc.) they should by 5 years of
age have a good grasp of language and how to use it effectively. The source and frequency of
input raises an important question: how do children acquire language so effectively without
formal instruction? This question has yet to be answered definitively by linguists. There are two
main theories that seek to explain whether language acquisition is a result of nature or nurture.
Study of child language development generally takes two approaches. First, language is the
result of the conceptualization of mental processes that are formed and shaped by
environmental input, which leads to production and understanding of language, which is the
nativist approach (Hoff, 2006, p. 56). Second, language is less the internal processes of language
development, and is more the result of socially oriented contexts, which is the usage-based
approach (Hoff, 2006, p. 56). These two theories will be discussed in more detail below. Some
linguists have attempted to converge the internal process and external factors of these two
approaches of child language learning into a method which provides a combined effort to
explain the acquisition process as a whole. | will not attempt to do so during this study.
Ultimately, these two approaches raise the questions of how “the mind acquires language and

of how the social context shapes language development” (Hoff, 2006, p. 56).

2.2 Nativist Approach

On the nature side of the argument is the nativist approach. This method of studying language
acquisition was helmed by Noam Chomsky. In this theory children have an innate grammatical
knowledge and syntactical structure which they use in tandem with the language they hear to

guide the acquisition grammar of the target language (Lieven & Tomasello, 2008, p. 168). This
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innate grammatical knowledge is known as universal grammar. Universal grammar, or UG is a
“blueprint that all languages follow that forms part of the child’s innate capacity for language
learning” (Fromkin et al., 2014, p. 13). This innate grammar constrains what is possible for a
child to construct in a given language. These boundaries on what is and is not possible in a
language are what allow children to acquire language quickly and effortlessly despite
differences in input and circumstances (Crain & Thornton, 2011, p. 189). Children must have a
UG constraining what they think to be possible to produce in a langue because they could never
have enough input to learn everything about a language—this is poverty of the stimulus.
Poverty of the stimulus is an argument made by nativists that “children’s linguistic experience
under-determines what they come to know about human language” (Crain & Thornton, 2011,
p. 190). However, the input a child does receive is filtered through UG and UG allows the child
to extract relevant information through knowledge of structure and guides them to correctly
interpret sentences they have never heard before (Lidz & Gagliardi, 2015, p. 336). According to
Lisa Pearl (2019), the input children receive is insufficient due to the ambiguity it presents and
children being incapable of resolving said ambiguity (p.2). Ambiguity and resolution will be
discussed in more detail in chapter 3. Real world language experiences select features of this
grammar that are relevant to the language the child is exposed to most often. As a child is
exposed to language, they begin to make assumptions about representations and how they can
be constructed. UG gives them the ability to correctly infer what it is about an utterance that is
grammatical. Over time as the child participates in more communication events their
assumptions about language are confirmed or disconfirmed through further evidence. Their
grammatical knowledge is updated to include these changes and development continues (Lidz
& Gagliardi, 2015, p. 337). Eventually the child will have adult-like grammar. However, not

every linguist follows the idea that a child’s language learning is driven by an innate mechanism.

The seemingly innate ability of a child to acquire the grammar of a language quickly and
efficiently under the nativist theory has definite appeal as it “helps the child overcome the
(possible) under specification of language structure in the input” (Behrens, 2008, p. 384). In the
nativist perspective, input is mapped onto linguistic categories, but because the categories or

principles of core syntax are innate, they do not have to be learned (Behrens, 2008, p. 384).
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However, innate structure alone cannot account for the acquisition of the lexicon of a language,
or other properties of language such as the inflectional morphology of German or Dutch
(Behrens, 2008, p. 384). Input, for both native and usage theories, as well as the ability of
language learners to generalize must, and does, play a role in the acquisition of language-
specific properties (Behrens, 2008, p. 384). “Domain specific representations provide the
foundation for generalization beyond experience” and experience allows children to select
what is relevant to those representations (Lidz & Gagliardi, 2015, p. 334). Abstract
representations of language are in the child’s grasp from the beginning, and they explore the
oddities of language through this lens (Lieven & Tomasello, 2008, p. 168). Once children have
segmented a word in the speech stream, they begin to make a connection between it and the

real world.

2.3 Usage-Based Approach

On the nurture side of language acquisition is the usage-based theory. According to Tomasello
& Lieven, children can only learn language through their experiences (p. 168, 2008). Infants first
learn a word or morpheme and over time build more complex and abstract constructions
around the word or morpheme. Initially there is no understanding of the internal structure of a
construction, rather the infant uses it as a language “chunk” with a specific meaning (Lieven &
Tomasello, 2008, pp. 168-169). Over time, and through accumulation of input, infants are able
to establish patterns of, and relations between, constructions with increasing complexity. This
occurs through the infant’s ability to identify individual items in the speech stream and
categorize them into specific constituents, such as verbs and nouns (Lieven & Tomasello, 2008,
p. 169). Once an infant has established patterns of co-occurrence observed in their
environment they are stored for later retrieval. These stored patterns allow children to produce
and comprehend sentences that they have not previously encountered (Lidz & Gagliardi, 2015,
p. 334). Infants display the ability to quickly acquire language through specific and general
patterns of varying complexity in visual and auditory cues (Naigles, 2002, p.157). Infants track
patterns of co-occurrences, such as the word bear with a fuzzy brown object and retain them in

a summarized format (Lidz & Gagliardi, 2015, p. 334). Since these experiences are stored and
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easily retrieved, the infant is able to produce and comprehend language beyond what they

have experienced (Lidz & Gagliardi, 2015, p. 334).

This theory is far more cognitively based and allows for cognitive abilities to be applied
across multiple domains and “form the basis for understanding learning and social interactions
more generally” (Lidz & Gagliardi,2015, p. 334). In the usage-based perspective of language
development it is the nuances of language that draw children’s attention to abstract
representations. Initially the child does not have an understanding of the grammar, or internal
construction, of language rather they need to be exposed to a large quantity of it over a length
of time. When children begin using language they do so “conservatively”, meaning they only
repeat what they have heard produced by others (Tomasello et al., 1997, p. 374). As they
experience more of language children start to perceive patterns and accordingly construct
categories and schemas (Tomasello et al., 1997, p. 374). Once those patterns, categories, and
schemas have been established, children can begin to communicate in meaningful ways. Their
language takes on the patterns of the adults around them. According to Tomasello et al. (1997)
this means children are able to produce nouns effectively and correctly because of their

association with object labels (pp. 375-376).

2.4 Which Theory?

At first glance it does not seem to be important to differentiate, or choose, between the two
theories. The seemingly innate ability of a child to acquire the grammar of a language quickly
and efficiently under the nativist theory has definite appeal as it “helps the child overcome the
(possible) under specification of language structure in the input” (Behrens, 2008, p. 384). In the
nativist perspective, input is mapped onto linguistic categories, but because the categories or
principles of core syntax are innate, they do not have to be learned (Behrens, 2008, p. 384).
Innate structure alone cannot account for the acquisition of the lexicon of a language, or other
properties of language such as the inflectional morphology of German or Dutch (Behrens, 2008,
p. 384). Input, as well as the ability of language learners to generalize, must and does play a role
in the acquisition of language-specific properties (Behrens, 2008, p. 384). Essentially, linguists in

the nativist camp believe children are born with an innate ability to learn language that is
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simply refined as they progress. Whereas usage-based linguists believe that children establish

an ability to use language as they progress.

Though | will tend toward the usage-based theory of acquisition of language for this
thesis there is beginning to be a shift in linguist perspective of how children acquire. It is not
delineated between the above discussed views of nativist and usage-based theories, but rather
it is something in between. More recent study of child language acquisition has begun to
present two additional views: preferential attachment and preferential acquisition (Fourtassi et
al., 2020, p. 2). In their article Fourtassi et al. present an idea of language development known
as preferential attachment and preferential acquisition. Preferential attachment is the idea that
highly connected words that a child knows will “attract more words over time, in a rich-get-
richer scenario” (Fourtassi et al., 2020, p. 2). This is called internally driven learning because it is
motivated by the child’s internal lexicon. Preferential acquisition is the external representation
of language. Children learn new words through known words being highly connected to other
known words. In other words the organization of a child’s language knowledge guides them to
make relevant connections as they progress (Fourtassi et al., 2020, p. 2). High frequency of
nouns leads to higher connectivity and earlier acquisition. Experiencing the words in various
environments from various speakers also aids in child language learning. A second study that
looks at a different theory of child language acquisition is the article by Smith & Yu (2008) on
statistical learning. In this theory children learn words through making hypotheses about words
and their referents and collect statistical evidence that helps them disambiguate the intended
connection between the word and its referent (Smith & Yu 2008, p. 1559). This evidence comes
through the child experiencing a set of words and referents in multiple speech events. One idea
is clear from all these theories—the frequency of input children receive and the environments

they receive it in is important in early acquisition.

The purpose of this present study is not to argue for one theory or the other given that
both theories require the child to be exposed to input regularly and with intent, as well as to
practice the target language. While linguists do not always agree on the mechanism by which
children learn language, they do agree on the process by which children are exposed to

language. Both theories rely heavily on children receiving input from other language users,
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while simultaneously experiencing language used in various situations (Lidz & Gagliardi, 2015,
p. 334). Children hear a continuous stream of sound as they are learning language, and over
time they begin to segment the speech stream into individual words. Once they have separated
sets of sound into words children begin to assign, or map, meaning onto those words. This
entails a process of confirming or discarding hypotheses about what a particular word is
referring to and its possible meaning. Regardless of which position linguists support it is clear
that children must develop general knowledge of language and the specific grammar of their

mother tongue.

2.5 Social Language Theories: Interactive Language Development

After perusing theories from the cognitive, or internal, aspect of language learning it is just as
important to consider different perspectives on the social and external aspect of language
learning. Two foremost names of childhood language acquisition and its motivation are Jean
Piaget and Lev Vygotsky. Piaget considers the way children view and use language as being very
self-oriented and not easily influenced by environmental or outside factors. Vygotsky believes
children to be socially oriented in their language use and as such they are heavily influenced by
outside factors (Santiago-Delefosse, & Oderic Delefosse, 2002). Both Piaget and Vygotsky
believed that language starts internally, only to start being expressed and shared in
communication with others by at least the age of 6. Language is first internal and “egocentric”,
reflecting the development of internal thought structure. Once this structure is established
then the child can turn outward and begin using language to engage with others in meaningful

ways. The social world

acts as a constraint that orients the development of the child’s thought. Externalized
language is not a mere addition of sound to internalized language, it represents a
dynamic transformation derived from the restructuring of language, a unique
transformation of the syntactic, semantic, and phonetic structures of language.

(Santiago-Delefosse & Oderic Delefosse, 2002, pg.737)

Egocentrism is strongly supported by Piaget, but are children really that self-focused in their

early language development? Garvey & Hogan (1973) state that while it may appear that
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children are egocentric in their first forays into language use, it is not for selfish reasons, rather
they believe children are learning to navigate social language and have no skills or abilities in
the very beginning. Over time children will gain adult-like skills and understanding of how social
communication occurs, and quickly become proficient users. Going from “egocentric” language
to social language means the child must go from only having meaning for oneself to sharing
meaning with others in successful communication. Perhaps it is easy to see the nativist and
usage-based theories reflected here. Since Vygotsky’s views on child language acquisition
reflect those of the usage-based theory, his will be the leading idea—namely that children use
language for social purposes and seek social situations to use language. Chapter 3 will address
the different social situations children experience and how those situations will affect their

language development.

Jo Ann Farver (1992) explores how children begin to use social language during play
with peers. Through play with peers, children are presented with a unique opportunity to
practice successful communication. In her paper Farver states that during play children practice
integrating new ideas and words into coherent narratives. Play demonstrates children’s need to
comprehend what others mean, and in turn how to be understood themselves. Social gestures
are practiced, as well as elaborate language structure. Throughout play children must manage
and monitor communication through conflicts and negotiation. One of those adult-like skills
that must be acquired is coherency in discourse. Children achieve all this through play, where
they start to share, understand, and integrate each other’s imagined scenarios (Farver, 1992, p.
502). According to Keenan & Klein (1975) this includes the unspoken “rules” of conversation:
meanings of utterances, felicity conditions, conversational maxims, and joint attention. These
authors argue that children are capable of following context and participating in a coherent
conversation, but that they often cannot respond in proficient or fluent ways. The child may not
have the full grasp of language as an adult, but they can, and do, respond appropriately as they
are able. Edward Mueller explored this capability of children to understand others and be
understood by others in his 1972 study of children’s maintenance of verbal exchanges. He
argues that social understanding of language use starts much earlier than many believe it does.

In natural language settings, he found that very young children were able to make themselves
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understood and solicited appropriate replies. Thus, social intent of language and maintenance
of communication is a skill acquired from a very young age. Between the ages of 16-19 months
infants are sensitive to their caregivers eye gaze, head-posture, and where the caregivers are

directing their voice (Trueswell et al., 2014, p. 119).

Hamo, Blum-Kalka and Hacohen (2004) see child peer language as a necessity for
negotiation within social circumstances as well as a way to develop language resembling that of
adults. One interesting point these authors bring up is how children’s language with everyone,
including their peers, needs to be naturally occurring and that the context of utterances highly
important to understanding the why’s and how’s of children’s communication in specific
instances. While talking to children it is normal for the speaker to employ pointing, gesturing
and eye-gaze to direct the attention of the child to the object(s) in question. Infants begin
paying attention to and following such cues when they are around 10 months of age (Yu &
Smith, 2016, p. 1235). As infants age and progress in their language skills their ability to sustain
attention on a particular object or topic begins to lengthen and less to prone to distraction (Yu
& Smith, 2016, p. 1235). As will be expounded upon in chapter 3 for word learning, this
embodied or sustained attention is essential to children’s ability to cognitively map referent to
object. Gesture, pointing, and attention getting will also help the child disambiguate meaning of
referents as well as the word attached to a particular object. Joint attention by both the adult
and the child in the conversation is necessary for the child to make connections between words
and objects. The desire for language to be social and communicative will drive the child to try to
understand others, as well as be understood (Santiago-Delefosse & Oderic Delefosse, 2002, p.
734). Once cognitive connections have been established between referent and object,

children’s vocabulary will begin to grow, and language understanding will begin to develop.
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3. Word Learning

Imagine a scene for a moment. A mother sits on the floor with her baby. She has a stuffed bear
in her hands, and she is moving it around, talking to her baby as she does so. The baby follows
her movements, and most important hears what his mother is saying. To the baby his mother’s
utterances are just a stream of sound. However, with continuous input it will become easier for
him to parse out individual sounds. Over time, specific patterns of sound will become
recognizable as words, and as the words are encountered in various situations the words begin
to take on meaning related to the speakers’ intent. When the child begins producing words
himself, he will have an understanding of what it means when he says bear. As well as how to
communicate intent and meaning when he says something like bear go home. With the input of
his mother and other fluent speakers, the baby seems to be able to quickly, effortlessly learn
both words and their meaning. Over time the child will also be able to place bear and other
object labels into the correct categories. Children may be exposed to significant amounts of
input but, is it enough to learn everything there is to know about the rules of their language?
Under the usage-based theory of language acquisition—no it is not, but the input children do
receive is enough to establish patterns that they can apply to language as a whole. Each word
learned, each connection made between a referent and an object is another step to becoming a

fluent language user.

3.1 General Word Learning

This chapter will bring the theory of usage-based language development and social theories of
word learning together in an examination of the process of language learning. Language
acquisition processes are clearly intertwined with word learning, as both language learning and
word learning go hand in hand. As a child is exposed to language in different situations, they
learn not only the structure of their language but the individual words that make up the
language. According to Bybee (2010) the usage-based perspective encompasses several
domain-general cognitive processes that impact how children acquire and develop linguistic

structure:

l. Categorization: identifying tokens as an instance of a particular type

Il. Chunking: the formation of sequential units through repetition or practice
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Il. Rich memory: the storage of detailed information from experience

V. Analogy: mapping of an existing structural pattern onto a novel instance, and
V. Cross-modal association: the cognitive capacity to link form and meaning
(p.7)

Learning words and their meaning is a complicated process that involves more than just
understanding that a specific sequence of sounds makes up a particular word. Adding a word to
the lexicon entails more than just hearing it repeated hundreds of times. Though hearing a
word, or words, many times from caregivers does lend to the likelihood that a child will learn
the word and use it sooner and with more frequency (Dale & Li, 2008, p. 517). Early word
learning research often focuses on noun and verb acquisition. Nouns and verbs comprise much
of a child’s early receptive and expressive vocabulary (He & Arunchalam, p. 2). Categorization
and learning of nouns will be discussed in the next section. He & Arunchalam (2017) name
three learning mechanisms by which children acquire new vocabulary. First, children must
segment input from the speech stream into individual words and assign them to grammatical
categories. Second, after children have segmented words from speech, they assign (map)
meaning to the word and start identifying the concept behind the word. Initially, children do
not assign the full meaning of a word (including cultural understanding) immediately to their
newly acquired words. Third, children begin to form hypotheses about the meaning of a word.
In order to map the meaning(s) of a word, children will require additional exposure to the word

in multiple situations with multiple speakers of varying levels of fluency.
More specifically, to learn a word an infant must

I.  Identify the relevant item from a stream of activity
II.  Parse the relevant pattern of sound from the stream of speech
lll.  Establish a mapping between the item and the sound pattern

(Waxman & Lidz, 2006, p. 300)

Before an infant can parse a word, much less place the word into a category, they must receive
enough input from fluent language users. Input is the stream of sound that children are

exposed to deliberately and peripherally. In most western societies speech is directed to the
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child, and the child is involved in communication events. While in other societies the child is
only ever exposed to ambient input and are only involved in communication events when they
begin producing language on their own (Hoff, 2006, p. 59). Through input from the fluent adult
language users around them, children begin to learn words and map meaning onto them. The
input a child receives may come from siblings and peers as well as the caregivers and teachers
around them. Peer input is just as critical for language development and communication skills
as that from adults. More on peer input will be discussed later in this chapter. The quantity and
quality of input perhaps unsurprisingly affects how children process language and develop
vocabulary (Mani & Ackermann, 2018, p. 253). Children who are spoken to often by their
parents have larger vocabularies at a younger age. This is demonstrated in a study by Cartmill et
al. (2013) where they recorded 50 parents interacting with their children at home. Their
conclusion was that children around 14 months who are not only talked to by their parents, but
also involved in the topic and objects in the immediate environment had significant vocabulary
gains around the 50 month mark (pp. 11279). Repetition of words related to objects and
significant social interaction leads to greater mapping of not only sound to word, but also word

to object (Cartmill et al., 2013, p. 11282).

Input provided to the child contains statistical regularities that aid in distinguishing word
boundaries (He & Arunachalam, 2017, p. 2). By 8 months infants are able to track these
regularities and segment words in the speech stream, and they are beginning to detect the
linguistic structure of language through patterns of speech (Twomey & Westermann, 2018, p.
62). Though syllables do occur with greater frequency within words themselves, infants have to
constantly evaluate input and correct hypotheses they have about words and their boundaries
to weed out misunderstandings (He & Arunachalam, 2017, p. 2). As a result, when children
typically begin producing words around one year of age they do not do so because they have
memorized the words and their possible meanings (Goodman, Dale & Li, 2008, p. 516). Rather,
according to the usage-based theory, word learning and hypotheses about meanings of words
are driven by what the child hears (Crain & Thornton, 2012, p. 197). Mapping meaning onto

word forms also begins around 6 months of age, but it is not entirely successful until after the
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12 month mark, but even this success may be due to children learning to read environmental

cues better (He & Arunachalam, 2017, pp. 2-3).

Over the course of their first year children are acquiring the structure and patterns of
their native language by being immersed in it (Waxman & Lidz, 2007, p. 304). Allowing for
variation among individuals children should have at least 10 words in their vocabulary by 12
months, 80 by 18 months, and 240 by 24 months (Mani & Ackermann, 2018, p. 253). It is not
just repetition of a word that helps children to parse the word from the speech stream, but
there is some other motivation for them to attach the word to a specific object. A number of
studies (Yu & Smith, 2016; Mani & Ackermann, 2018; Ackermann et al., 2020; Laing &
Bergelson, 2020) in some way point to interest in objects in the environment to be a
contributing factor of which words children learn first. These studies also point to some visual
element being responsible for where children direct their interest. Indeed, it is the co-
occurrence of a word and an object is what helps a child break through the ambiguity of many
potential referents in their environment (Yu & Smith, 2012, p. 244). For North American

English-speaking children, nouns or object labels, make up the majority of first words.

3.2 Noun and Object Label Learning

How do children acquire object labels? or common nouns as they are often termed. Input from
adults plays a very important role in object label and noun acquisition; however, it is not just
the amount of input that aids a child in adding the word to their lexicon. The context in which
the child is introduced to the word is equally important. In the example of the mother and
infant playing with a stuffed bear, the mother says the word bear and directs her baby’s
attention to the object. While hearing the word, the infant can see the bear, touch the bear,
and perhaps even taste the bear. All of these senses working in tandem allow an infant to
connect the word with the object they are interacting with (Cartmill et al., 2013). During
different speech events the baby will, ideally, hear repetition of a specific word in connection to
a specific object. In the given example the word is bear. The baby will begin to form hypotheses
about meaning of this specific word. As the baby continues to encounter this word in different
situations with different speakers, the more data the baby will have on the possible meaning of

the word: the soft, fuzzy object that the baby’s mother is holding and talking about. The baby
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will acquire this word naturally as it is part of the lexicon of their mother tongue. This is the
statistical part of learning suggested by Smith and Yu (2008). The more a child hears a word in
conjunction with a referent, the more evidence they will have of the connection between the
two. Additionally, caregivers provide a feedback loop, where they respond to babble and draw
attention to object(s) within the baby’s line of sight (He & Arunachalam, 2017; Laing &
Bergelson, 2020).

Once children have segmented a word out of the speech stream, they begin to make a
connection between it and the real world. There is an interaction between the internal
language processing and the external (environmental) processing that occurs as children take in
audio (or visual) input and apply it to the objects around them (Yu & Smith, 2012, p. 245).
Children need to experience words in multiple situations and in various contexts to map
meaning between the word and the intended referent. For instance, learning nouns may be
aided by visual cues provided by an adult. Much like example used previously where the
mother is pointedly drawing attention to the bear and speaking to her baby about it. Perhaps
the mother will point out the same bear in a different room at another time. Eventually through
repeated exposure the baby will understand that the noun bear refers to that specific toy
(Bunce & Scott, 2017, p. 672). Though it will require repeated iterations of the noun and toy
being presented at the same time, as object-referent mapping can be rather ambiguous. Being
able to see and possibly touch the object being referred to is another aspect of word learning.
When a child is able to see cues from a caregiver and follow their eye gaze (and/or pointing)
they are more likely to map meaning of a referent correctly (Trueswell et al., 2014, p. 119).
Conversely, Cartmill et al. (2013) state that children do not require profuse amounts of
exposure to a new word to acquire it. Rather, if the child is exposed to the word in a significant
circumstance—in which the intended referent of the utterance is very clear—the child may only

need to encounter the word once to acquire it.

Early child language use reflects the categories of words they hear most often, and for
English monolingual children, it is nouns or object labels (Goodman et al., 2008, p. 516). Many
studies have established this fact. Particularly well known is the Wug test by Berko (1980). As

well as a study by Tomasello and Olguin (1993) on the productivity of noun morphology by
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children between the ages of 16 months and 26 months. In their 1993 study, Tomasello and
Olguin found that children appear to exhibit knowledge of nouns, noun types, and morphology
of new nouns, far better than they do of verbs. Just to reiterate the introduction, this study is
not intending to prove that children do indeed acquire nouns first among categories. Rather it is
a survey of what nouns children in the CHILDES database produce between the ages of 12
months and 60 months. As previously stated, it is a possibility that children classify words in the
way they relate to real world experiences—verbs mean action, nouns label objects, etc. The
external regularities of these occurrences guide children to confirm or discard hypotheses they
might have about a word and its referent. Or children use distributional regularities to place
words in different categories based on morphological markers like tense or aspect belongs with
verbs and plurals and possessives belongs with nouns (Tomasello & Olguin, 1993, p. 461). These
are the language internal cues that guide children to begin establishing the grammar of each

word class.

As children progress in their language learning they will begin to encounter situations
where the object of reference is not entirely clear. Ambiguity of references will begin to crop up
as children begin to encounter more diverse and complex situations. In the next section | will
discuss current theories on how children observe and resolve ambiguity of what those around

them are referring to.

3.3 Ambiguity and Resolution

Infants appear to be very good at picking out patterns in seemingly abstract data. Once an
infant has picked a word out of the speech stream, they can then start finding commonality in
observed uses of the word. By observing the word in different non-linguistic contexts, the child
can begin to form different hypotheses about possible meaning(s) the word has. Children can
also constrain possible meanings of a word through distributional, phonological, and syntactic
information to place the word in a grammatical category (Bunce & Scott, 2017, p. 651).
Constraint on a words’ meaning can begin in its placement in a sentence. Twenty-four-month-
olds who hear a novel word used as a noun are capable of assuming it refers to an object, or if
the same novel word is used as a verb, then they are capable of assuming it refers to an action

(Bunce & Scott, 2017, p. 651). After determining the type of sentence they are hearing the child
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must then establish what is being referenced. Potential referents for infants should ideally be

situated in their immediate vicinity to reduce ambiguity.

During word learning, infants are constantly hypothesizing about not only word meaning
but intent and reference. What a speaker is referring to is not always clear. Take for instance
the well-known gavagai example where two individuals observe a rabbit running through a
field. One observer points and exclaims “gavagai”. The other observer, not a speaker of the
same language, does not know whether the first speaker is referring to the type of creature, the
color of the rabbit, or some part of the rabbit itself (Quine et al., 2013, p. 25). Referent
resolution may not just be about discerning which object a speaker is referring to. Rather, it

may also include interpreting intent of a speaker.

Early in a child’s language learning journey, there seems to be less ambiguity about
object labeling, as parents talk about what their child is attending to (Trueswell et al., 2014, p.
118). The child’s environment is also much smaller when they are infants. They only attend to
what they can see such as the toys on the floor with them that they can focus on and
manipulate, thus reducing ambiguity (Yu & Smith, 2012, p. 245). As the child gets older and
progresses they are exposed to more complex visual cues, such as gesture, gaze tracking, and
following object movement (Trueswell et al., 2014, p. 118). Context must also be considered —
what is relevant to the referent and what is not. These are all skills that continue to be used
into adulthood, however instead of being used for word learning they are transferred to

disambiguating vague speech or referents.

Once children have learned enough about language to begin producing words,
Awareness of social stimuli occurs from very early on. Infants are able to follow the eye gaze of
adults and focus on the same object as the adult closer to the end of the first year (Keenan &
Klein, 1975). While approaching the end of their first year, infants begin to direct adult’s
attention toward objects of interest and inquire about them. It is during such negotiations that
children start to learn that they need to produce speech in a coherent and relevant manner.

Whether the child is speaking with an adult or with a peer of similar age, the child will need to
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ensure that they both are attending to the same object and addressing their responses in a

relevant manner (Keenan & Klein 1975, p. 371).

Co-occurrence of the novel word and the referent object is the clearest way for a child
to disambiguate reference and meaning. This ideal learning situation does not often occur
naturally outside of a language laboratory. It is more likely to occur when the speaker and the

child have joint attention on the referent (Trueswell et al., 2014, pp. 118-119).

3.4 Social Situations and Language Alignment

As children progress in their language abilities and begin using words more, they learn to align
their speech to those around them. they should have a grasp of conversational rules, which
means they should have some social understanding as well. This does not include just cultural
and linguistic rules but involves the universal ability to use language relevantly and
appropriately (Keenan & Klein, 1975, p. 366). It is apparent in speech directed to adults, but it is
also present in speech directed to peers or siblings. When children begin to produce speech,
they need to be able to monitor not only what they themselves are saying for
comprehensibility—but they also need try to understand others and gather clues about
language through context and other means. Children start tracking where a speaker is looking
and inferring what they intent of the speaking is as young as 18 months (Najnin & Banerjee,
2018, p. 2). Joint attention is important for children as they begin to map meaning from
referent-object (Naigles, 2002; Trueswell et al., 2014: Bunce & Scott, 2017; Najnin & Banerjee,
2018; Taxitari et al., 2020). Social contexts are important for child language acquisition.
Children need to encounter a variety of individuals in various social situations to practice and
learn the many aspects of language use (Pelligrini et al., 2002, p. 379). Input from adults gives
children the necessary framework of language, and peer interaction allows them the necessary
freedom to explore said framework. In addition to practicing language forms, children also need
social encounters to learn the shared meaning of language (Farver, 1992, p. 501). Varied
language learning environments also help children learn the semantics, syntax and social-
communicative cues that are necessary to decoding and using language (He & Arunachalam,
2017). When studying the efficacy of child language development their socio-economic status

(SES) and parental education level is often used considered as factors in the success (or lack
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thereof) of developing skills. Determining these as viable factors is not the goal of this study.

Here | am simply interested in how often children receive input and how they respond to it.

3.5 Adult Input and Child Language Development

Adult input is important for many reasons. The CHILDES database is mostly situations where
children interact with adults. This is important for data collection because children need fluent
language input from adults; they need it frequently and in large amounts (Hoff, 2006, p. 71).
Teaching children social cues, such as turn taking, and how to respond appropriately to others
is essential to communication. When children are addressed by adults, they are propelled into a
language learning situation. Obviously, the adult (should) know more about language and its
functions than the child, which results in scaffolding and ought to lead to more significant

vocabulary gain (Perry et al., 2018, p. 17).

As stated previously not every culture speaks to children in the same manner. Many
societies in countries such as South America, Africa and Asia do not consider speaking to young
children a necessity (Hoff, 2006, p. 59). Differences in languages aside, children who are not
spoken to directly do not speak in single word increments, rather they “produce large
memorized chunks of input, which they later analyze into component words” (Hoff, 2006, p.
59). Preverbal children who are spoken to prior to producing speech, begin with single words
that they later begin combining into larger segments. Despite the different approaches of
deliberate vs peripheral input, children are able to become fluent speech users with full grasp
of social cues. My study focuses on North American English speakers, where caregivers (most
often mothers) speak directly to their preverbal children and draw their attention objects in the

environment.

As mentioned above, SES is often used as a variable in child language development
studies. The reason being that parents who provide more input to their children will result in
the child developing vocabulary early and will add to their lexicon more quickly (Goodman et
al., 2008, p. 517). Perry et al. (2018) report that children from lower SES situations will hear
around 30 million fewer words than children of higher SES situations (p. 1). While | do not

intend to examine this variable in depth, | bring it up to point out the importance of significant
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adult input to language development. In the same study Perry et al. (2018), find that once these
children begin school, they quickly gain language skills as well as increased ability in social cue

reading (p. 25).

By interacting with adults, children are introduced to situations where they hear words
referring to a specific object in a specific context. While adults may introduce the object to the
child, more often the adult addresses what they perceive the child to be attending to (Trueswell
et al., 2014, p. 118). Indeed, in the same study they state that if parents labeled what their child
was currently attending to, the child’s vocabulary development was far better than children
whose parents who did not follow the same labeling pattern (p.118). Children show attention
to social cues, such as eye-gaze, as early as 16 months. Back to the example of the mother and
the stuffed bear. If the mother holds the bear in front of her baby and says bear, the baby is
more likely to follow her mother’s gaze to the bear and begin to associate that label with the
object. Especially if the baby is then allowed to take the bear and hold it, allowing for continued
attention on the object after the labeling event (Trueswell et al., 2014, p. 119). The more
frequently a word is used by caregivers, the more likely the child is to produce it early in

development.

As children progress into producing speech, parents are then able to introduce other
social cues such as turn taking. Indeed, according to Perry et al. (2018) turn taking is a very
important structure for adults to use with developing children. During their study, Perry et al.
found that when adults initiate conversation and address children in such a way that a response
is required, children will speak more. But when turn taking was removed from adult response,

or adults did not initiate the conversation, children were less likely to respond (pp. 10-11).

3.6 Peer Input
Most of the studies on child language focus on input children receive from adults, as outlined in
section 3.1. However, there has been more study in recent years on how peer interaction is just
as important to language development as being exposed to fluent/adult language. Farver

(1992) gives four milestones of early peer directed speech development:

1. 18 months: children share meaning of pretend activities with objects
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2. 30 months: children engage in pretend play through shared focus on play routines
and objects

3. 36 months: children enact social roles and employ story lines during play

4. 48 months: children negotiate and maintain play roles and story lines with each
speech participant contributing to event

(p. 502)

Shared play, or social pretend play, as it is often called in the literature, provides children with a
situation in which they can connect with peers around their same level of language ability and
start linking real-life labels for items to mental associations. Free, or social, play and significant
relationships are important to child language development. Mutual play motivates them in
their language use (Pelligrini et al., 2002, p. 387). Shared play is spontaneous and subject to
instantaneous change. While structure of play, such as a pretend trip to the store, may remain
the same, what occurs during such a speech event can differ drastically. Children quickly learn
that they need to pay attention to speech and visual cues to maintain mutual understanding of
events. Social speech requires them to create mutual understanding with their speech partners
through monitoring understanding in others and sustaining their shared attention (Farver,
1992). In order to maintain shared attention, children must respond to their peers, explain
themselves, ask questions for clarification and give relevant answers (Fekonja et al., 2005, p.

106).

There are two studies in the CHILDES database that present material of peers interacting
together, which | used for comparing noun production in children with peers versus adults. This
section will focus on peer-to-peer speech and the potential it has for fluent language
development. Child to child interactions are just as important as adult to child interactions.
While adults provide “proper” language and literacy, a child’s peers—be they siblings or
otherwise—are a necessary tool for practicing and learning language skills (Blum-Kulka & Snow,
2004, p. 292). Peer language has only been a serious topic of interest since the 1970’s (Blum-
Kulka & Snow, 2004, p. 294). Currently, most work on child-peer interactions is still mostly
within the realm of socio-cultural and psychological fields of study (Blum-Kulka & Snow, 2004,

pp. 292-293). This is perhaps because from a social and psychological perspective peer language
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and interactions is very relevant to their study of social and psychological development.
Childhood years are very formative in how children will develop cognitively as well as how they
will respond to stimuli and behave in their environment as adults (Russell et al., 1998, pp. 314-
315). For linguistics it is important to study the development of social language and discourse
skills. discourse skills such as turn-taking, pragmatics (i.e., Grice’s maxims), which would include
attention to the topic at hand and remaining relevant. Conversational skills are mostly practiced
with peers (Blum-Kulka & Snow, 2004, p. 293). Interactions with peers allow children the

opportunity to be both a learner and a teacher. Especially in a classroom setting.

Perry et al. (2018), in their study of a low socio-economic status (SES) background
classroom, found that children need ample amounts of feedback from peers just as much as
they needed conversational input from teachers (pg. 17). The study used cameras to record and
observe children’s natural interactions with each other and teachers. Through their study Perry
et al. (2018) found that children need the structured input from adults during focused activities
that were meant to build vocabulary and strengthen language structure (p. 7). Then those
children who, after the activities, went and pointedly interacted with their peers rapidly
improved their language understanding and production (Perry et al., 2018, p. 16). Children are
constantly on the move. They migrate from the adults where they observe “formal” language
use, to peers where they “test” their knowledge by verbally negotiating with children of around
the same language skill. If children do not understand each other, they will either try to work it
out or give up and move on to another speech partner. This can depend on the relationship the
child has with their peer and whether they perceive it to be worth the effort to pursue a

conversation.

There can be many reasons why a child might struggle to make themselves understood.
These factors can lead to isolation and minimal peer interaction. Two most common reasons
are that they are a second language learner of the shared language of the classroom, or they
have some significant disability that prevents them from successfully interacting with their
peers. What might prevent a child from seeking out speech partners might be their desire to
connect with others. In a 1998 study of and ESL classroom by Rebekah Fassler, she noticed an

underlying theme that might drive a child to engage in conversation with their peers, or
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conversely, avoid any interaction with their peers. Those children who were more motivated to
seek out speech partners and engage in conversational turn-taking were more successful in
improving their language skills (Fassler, 1998, p. 401). Those in her study who displayed this
motivation seemed to not have a fear of making mistakes in a new language. Those who were
not as comfortable in seeking out speech partners, or not as confident in their speech skills, did
not develop as quickly (Fassler, 1998, p. 400). Generally, this was attributed to their fear of
being misunderstood or shyness of other students. Fassler’s study also found that children
needed the structured and focused input from the teacher, as much as they needed the
unstructured time to interact after teacher input in order to practice the new skill with their
peers (Fassler, 1998, p. 404). A more recent study of a classroom with non-native speakers of a
language by Timm Albers (2013) found the same results. Albers found in his survey of German
Kindergartens that if the child was unable to communicate themselves clearly due to limited L2
skills they were less likely to establish relationships and thus less likely to progress in their L2
(2013, p. 22). Disabilities can contribute to a child not being able to establish relationships with
their peers. However, this is not a factor that will be addressed during this study as the studies
selected from CHILDES do not have any participants who have a disability of one form or
another. Socio-economic status will not be addressed here either, nor will there be any

distinction made between male and female children.

As children begin to interact together more and more, they begin to establish
relationships. This is a very important aspect of language acquisition. Friendships develop and a
rapport begins to build. In friendships each sees the other as an equal in their language abilities
(Jones, 2002, p. 64). Even if they were not close friendships children who socialize with their
peers in meaningful ways soon begin to make meaningful linguistic developments. Increasingly
they are able to create shared meaning during spontaneous play through mutual understanding
of everyday activities. Also, they are able to create more complex play schemes by responding
to and building on their playmates’ contributions to the event (Farver, 1992, p. 513). Often
during such events one child will have a slightly higher language ability than the other. The
other child should benefit from this discrepancy as they try to align their speaking ability to

their peers’ they will gain competence (Justice et al., 2011, p. 1769).
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4.Corpora as Data

There are many different methods that are used to study language. Using corpora as a data
source being one of them. Compiling raw data into a corpus is a time consuming and arduous
task. First you have to gather raw data from either a laboratory setting, or a natural setting.
Second, you have to transcribe and annotate the data if it is from a spoken source, or if it is a
written source, just annotation is required. There are many existing corpora available for
researchers to use as data for language phenomena, with the CHILDES data base from TalkBank
being one of them. Using corpora to study child language acquisition is not a new phenomenon.
Before detailing why | chose this as a methodology for my study, a bit of background on corpora

is necessary. Merriam Webster (2021) defines a corpus as

a collection or body of knowledge or evidence especially: a collection of recorded

utterances used as a basis for the descriptive analysis of a language

A corpus can be assembled from any number of sources: newspapers, blogs, social media,
recorded speech events; basically, anywhere natural language takes place. Behrens (2008)

divides corpora into 3 categories

e Diary studies: specifically, entries made by parents of the utterances their children
make. Have been known as a study tool since the turn of the 1800’s. The early
diaries recorded developmental data as well as linguistic.

e Large sample studies: data from a large sample of participants.

e Longitudinal studies: data gathered over a significant span of time from one or
multiple participants.

(pg. XI-XII)

Corpus linguistics is a methodology that allows linguists to search for specific linguistic elements
within a bank of recorded and annotated language. As well as make generalizations about the
data contained in a corpus. It also allows researchers to look at language development, or
change, over a period of time—or rather how it stays the same (McEnery & Hardie, 2011, p.

51).
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4.1 Why a Corpus Study?

Recording and implementing data from children has been used as a study tool for analyzing
conversational data for a very long time. Initially such data existed as diary recordings by
researchers who had children and has evolved to include audio and video recordings that can
be transcribed and annotated (Behrens, 2008, pp. xii-xiv). Frequency analysis on corpus data
can be conducted in systemic manner allowing for objective verification of results (McEnery, &
Wilson, 2001, p. 15). As stated in the previous paragraph corpora may be constructed from
written, spoken, or visual language. Usually whatever the corpus is compiled from is a large set
of tokens—at least 30,000 words—that is far too massive to be analyzed without the aid of a
computer (McEnery & Wilson, 2001, p. 2). If the collected data is then transcribed and
annotated, it is machine (computer) searchable. This lends itself to lexical, semantic, and
syntactic analysis quite nicely. Though, according to McEnery & Wilson (2001) it does need to

be framed in the following context:

e Machine-readable form: implicit data is annotated with explicit linguistic
information

e Finite size

e Sampling and finiteness: broad range of participants and situations to provide an
accurate representation of population sampled

e Standard reference: limited variation between studies due to a continuous base
of data

(pp. 29-32)

Once a corpus meets the above statements it presents qualitative and quantitative data that
can be manipulated in many different ways to answer a variety of questions. There are three

methods used to sort corpus data according to Gries (2009):

e Frequency lists: a list of the words contained within a corpus and the frequency with
which they occur—the most common way to analyze a corpus
e Lexical co-occurrence (collocations): when words occur together—can search for words

left/right occurring of the target word
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e Concordances: often called KWIC (key word in context)—what contexts a particular
word occurs in

(pp. 12-17)

Corpora allow language researchers to take hypothesis about language and study them in
written form. Properly annotated digital corpora allow researchers to quickly search thousands,
millions of tokens from thousands or millions of people in one sitting. | chose to use a corpus
study because it would easily allow me to look at frequency data of children acquiring nouns

and object labels, and the average age they acquire them.

4.2 CHILDES Corpus

For data collection to support my thesis | used the TalkBank project: Child Language Data
Exchange System, or CHILDES as it is commonly known, to gather data. Within the database are
many types of studies: longitudinal, large sample, bilingual, clinical, as well as data from many
languages other than English. All the data within the database is available for public use, and
indeed a few studies presented here make use of or refer to corpora as data sources (Goodman
et al., 2008; Taxitari et al., 2020; Fourtassi et al., 2020). For the purposes of this study, | was not
interested in the bilingual or clinical corpora. | also excluded studies, or portions of studies, that
focused on data from children over the age of 60 months. The methods | chose to use to search

this extensive database will be discussed in section 6.
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5. The Present Study
The study by Goodman, Dale, and Li (2008), which has been referenced briefly, examines the

CHILDES database looking to answer questions very similar to my own. They set out to
determine if the frequency of parental input influenced the lexical acquisition in children. Their
findings determined that yes indeed the frequency of parental input does seem to influence
which words children acquire initially (Goodman et al., 2008, p. 528). However, Goodman et al.
only looked at parental input, whereas | included data from parents, teachers, grandparents,
and peers. In addition, Goodman et al. (2008) searched for acquisition of individual words in
specific categories: common nouns, people words, verbs, adjectives, closed class, and other (pg.
521). However, in my study | only looked for common nouns—which are referents of objects,
substances, people, events, and locations (Goodman et al., 2008, p. 521). Table 1 shows how
they categorized words.

TABLE 1. Categortes and numbers of words analyzed in the present study, based
on parent report from the CDI and parental production in CHILDES

transcripts
Lexical category Example words Number of words
Common nouns ball, frog, juice 256
People words doctor, girl, mommy 21
Verbs bite, hug, take 90
Adjectives big, happy, tired 55
Closed class that, in, some 68
Others please, lunch, park 72
Total 562

(Goodman et al., 2008, p. 522)

Goodman et al. (2008) use the CHILDES database to examine input frequency in relation to age
of acquisition. The lexical information Goodman et al., (2008) used for their study came from
the McArthur-Bates Communicative Developmental Inventory for norming data on age of
acquisition for 562 words from children aged 8 months to 30 months (2008, p. 515). The
CHILDES database provided frequency that parents use words with their children from ages
seven months to seven and half years. During their study, Goodman et al. found that high
parental frequency early on is associated with earlier acquisition of specific words (p. 524).

Though comprehension of words in relation to parental frequency only showed significant
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impact with the acquisition of common nouns (Goodman et al., 2008, p. 515). Common nouns
are objects and substances; with events and locations being delineated as other categories by

Goodman et al. (2008, p.521). Additionally, Goodman et al. found that individual nouns were

produced very infrequently, but they were acquired the earliest as displayed in the following

table (2008, p. 523).

During their study Goodman et al. found that the mean age at which children produce 100
words was around 17 months. They chose to look at 100 words because increasing vocabulary
acquisition occurs between 50 and 100 words, which means that children are learning words
more quickly and variable affects are more poignant than when acquisition began (Goodman et

al., 2008, p. 525). Their findings are displayed in the figure labeled table 4.

(Goodman et al., 2008, p. 526)
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This table shows the correlation between the frequency of parental input and the age at which
children began to produce in the target 100 words and after the 100 words had been
successfully learned. As seen in table 4 the frequency and learned words correlation for
common nouns only occurred after the child had acquired the 100 words. However, closed
class words have a strong correlation between frequency and production early on, but this
correlation does not continue (Goodman et al., 2008, p. 526). Goodman et al. explain this as
being a result of the small number of closed-class words that are learned prior to 20 months

and produced frequently by children (2008, p. 526).

| did not set out to replicate the study by Goodman et al. (2008) but as demonstrated
above it bears a few similarities to what | wished to investigate in my own study. As previously
mentioned in the study by Fourtassi et al. (2020) the frequency of tokens leads to higher
connectivity of words, and thus aids in a child’s vocabulary acquisition (p. 2). Also, concrete
nouns that are easily connected to items in the immediate environment during various contexts
allow children to discern meaning more easily and quickly (Fourtassi et al., 2020, pp. 2-3). Both
of these studies look at frequency of tokens—specifically nouns—and how it affects early child
language development. | wanted to look at how frequency of nouns spoken to the target child
around 12 months affects their vocabulary as they approach 60 months. It is not achievable
with the data available, but it would be interesting to discover if children are able learn nouns
earlier not only because they hear them the most often from fluent language users, but also
because they are the nouns are highly connected categorically and environmentally. Meaning
that children hear nouns spoken in conjunction with some sort of representation of the object
referenced (toy, book, picture, etc.). While many of the studies included in the CHILDES
database collected data in a lab setting where the child and others interacted with toys and
books, it is not entirely feasible to include such factors in this study. Additionally, | wanted to
determine if during play, children will be able to orient themselves to their peers and begin to
produce nouns and object labels that were previously unfamiliar to them. However, for the
same reasons that | did not include interactions with items in the environment | cannot include
situations such as playtime in this study. Chapter 6 will describe the methods | did use to

examine not only these questions but also the following hypotheses.
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5.1 Hypotheses
Based on the theoretical background detailed above and in conjunction with the research

guestions in section 1.1 | present the following hypotheses to be tested:

e Novel nouns and object labels frequently produced by caregivers when children
are 12 months will be more quickly mapped to referents and produced with
greater frequency by 60 months

e Peers may not produce the same nouns and object labels around 12 months
because of differing language abilities among the dyads, but through scaffolding
by 60 months they will have gained enough social language skill that they will

orient to each other and produce similar nouns and object labels

To reiterate the hypotheses | have for this study are: firstly, the data will show caregivers
produce tokens—specifically nouns—with greater frequency when the target child is 12 months
of age than when the target child is 60 months of age. Secondly, the adults will produce nouns
and object labels frequently when target child is around 12 months of age. Which will lead to
the target child producing those nouns and object labels with increasing frequency until they
are 60 months of age. Thirdly, when it comes to peer interactions, | predict that children will
not produce many nouns and object labels with each other when they are 12 months of age but
will produce more of the same nouns and object labels as they approach 60 months. Children
will begin to produce relevant nouns and object labels with greater frequency after receiving
frequent input from adults and peers and being exposed to varying social situations. They will
also be able to navigate communication situations better with peers who may be slightly ahead
or behind linguistically when they are closer to 60 months (i.e. will produce more similar

vocabulary).
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6. Methods

These last two years, as many researchers found, gathering data from participantsin a
classroom or laboratory setting, proved rather difficult. As a result, it seemed most logical to
turn to a data source that already existed and would contribute answers to the questions |
wished to answer. For this reason, | chose to use the CHILDES database, since it is an
assemblage of corpora collected by many researchers from child participants of different ages
in various situations with various conversation partners in environments that include,
classroom, laboratory, and home settings. Here | will discuss the specific methods | chose to
collect my target data. In the previous chapter | referenced the study by Goodman et al. (2008),
which also pulled data from the CHILDES corpus in relation to noun and object labels and
parental input frequency. And as previously stated | am not duplicating their study, nor am |
building on it, but | am interested in some of the same questions as they were. Which means
that | am going to use a few of the same methods as they did. Namely, the frequency of tokens
from adult speakers as well as children. Specifically what Goodman et al. (2008) label as

common nouns, or words that refer to objects and substances (p. 521).

One massive benefit of using databases for research is that they are already annotated
and congruous in the way they are formatted. The data in CHILDES was collected and annotated
by the individual researchers who submitted their studies to the database and formatted
according to the CHILDES standard template. It is a large database with 61 studies in just the
North American English portion that | needed to sort and search the corpora for nouns and
object labels. But searching such a large database is difficult without a search mechanism to
handle the large amount of data. The CHILDES TalkBank project has its own software to search
all the corpora contained within its database. This software is called CLAN (Computerized
Language ANalysis). However, | found it to be difficult to use and the data, once collected, had
to be exported to another platform for analysis and visual representation. Using statistical
software like RStudio made more sense to use as a data-gathering tool, since it is capable of
analyzing data in many ways. For analysis of collected data, RStudio allows the compilation of
said data into visual representations and comparisons in a much more convenient manner.

Sanchez et al. (2019) wrote a package for R that is a database-formatted mirror of CHILDES
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called childes-db. This R package allows for CHILDES data to be imported and searched directly
within R. It is also designed to make examining and analyzing the large CHILDES database
slightly easier to use for researchers that are not especially competent at digital research
methods. Initially data was collected from CHILDES using childes-db, once | had collected all
tokens that represented nouns, | analyzed the data and made visual representations with R

Studio tools.

The data that exists in CHILDES was accumulated and assembled by other researchers
for their respective studies. Generally, the researchers’ data was gathered through the use of
audio recordings of children, or audio recordings with supporting video. The settings where the
children were recorded varied from study to study as well. Some studies were simply recordings
of activities of the child, or children, as they went through daily routines and interactions with
people of varying ages. Others were recordings conducted at the child’s school where they
interacted with peers and teachers. Still other studies were conducted in controlled lab
environments with structured stimuli and tasks. These structured tasks involved the mother
guiding their child through an activity such as reading a book, or eating a snack, interacting with
toys, or media tools provided by the lab. The data from all of these studies is available in
CHILDES, and all the data from the individual studies was transcribed and annotated by the
respective researchers prior to being uploaded to CHILDES. Before uploading the data, the
researchers followed a set template given by TalkBank so that the data would be uniform and
easily searchable. The annotation of the data is very thorough and is separated into many
categories and variables. These include the name, age, and sex of the target child, who the
speaker of the utterance was, part of speech, utterance type, and number of morphemes in the
utterance. However, not all of these variables were relevant to my study. | chose eight variables
to work with consistently: gloss (word), part of speech (verb, noun, adj, etc.), utterance type
(question, declarative), corpus name (name of study data came from), speaker role (mother,

father, teacher, etc.), target child name, target child age, and target child sex.

6.1 Participants and Age Groups
An initial pull of data returned a large number of tokens at 9,252,642 in 2,466,930 utterances.

This is not the total number of tokens or utterances in the entire database as | only pulled data
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from the 12-60-month range of target child ages from the North American English collection.
As stated above the data was separated into eight categories: gloss, part of speech, utterance
type, speaker role, corpus name, target child name, target child age, and target child sex. For
this study | pulled data from 1,037 children in 57 corpora by searching all tokens in the CHILDES
database. Initially | pulled tokens from the 57 corpora which amounted to 9,252,642 individual
tokens. | used data from the following 43 CHILDES corpora: Bates, Bernstein, Bliss, Bloom,
Bohannon, Braunwald, Brent, Brown, Clark, Davis, Demtrasl, Detmetras2, Feldman, Gelman,
Gleason, Gopnik, Haggerty, Hall, Higginson, HSLLD, Kuczaj, MacWhinney, McCune, McMillan,
Morisset, Nelson, NewEngland, NewmanRatner, Peters, PetersonMcCabe, Post, Providence,
Rollins, Sachs, Snow, Soderstrom, Suppes, Tardif, Valian, VanHouten, VanKleeck, Warren, and
Weist. | did not include data from all 61 studies because a few were specifically created with
children who had some sort of language development delay or other speech impairment to

investigate what impact the disorders had on the child’s language acquisition.

Since | was not interested in all occurrences of tokens, | filtered the results for
occurrences that had been labeled as noun, which resulted in 1,201,433 tokens remaining. As a
comparison to how many nouns were spoken by participants in the individual studies. | also
filtered data for verbs, adverbs, and adjectives into separate data sets. The data collected
showed results from speakers that had been divided into 24 categories. These categories
included parents, siblings, relatives, friends, teachers, researchers conducting the lab sessions,
as well as words produced by media during lab language sessions. | was only interested in data
collected from individuals who were labeled as Mother, Father, Teacher, Grandmother/father,
Adult, Target Child, Brother, Sister, Playmate, Child, and Sibling. The other categories were
excluded either because they were not relevant to my study, or because they did not provide a
significant amount of data. Once | had only tokens from parents, peers and target children, |
split it into age groups. The age range of target children | chose to work with was from 12-60
months. | split the data into four groups: 12-24, 24-36, 36-48, and 48-60. Each group was split
around the year mark. Note, the term target child will be used from here on to refer to any
child in the studies who were labeled as Target Child and does not especially mean the same

child participated in all 43 studies listed above.
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Once data had been collected for each age group from each category of speaker, |
eliminated any data set that had less than 10 tokens. There were also a few groups who did not
have data for all ages. Namely, the father(s) for the 36-48 month range, friends for 48-60
months, and fellow student(s) for the 12-24 and 24-36 months range. | eliminated these
because they obviously did not contribute any data. Once all unnecessary or empty data had
been eliminated, | moved onto searching for nouns spoken by each speaker category divided by
age group or dyad. But first | needed to ascertain what a normal vocabulary looked like for each

age group.

6.2 Age of Acquisition of Nouns and Object Labels
In order to establish a base of what vocabulary a child should have acquired by certain ages |
used the McArthur-Bates Communicative Development Inventory (CDI) which includes specific
nouns and object labels that should be acquired by children before 30 months of age. Goodman
et al. (2008), use CDI to establish norms for individual nouns, and this is why | decided to do the
same for my study. The CDI comes in two sections—infant and toddler. The first section covers
children aged 8-16 months and includes 396 words in 19 semantic categories. The second
section covers toddlers aged 16-30 months with 680 words in 22 semantic categories. | did not
make a distinction between these two divisions in the CDI vocabulary, instead | split the nouns

and object labels into themed groupings which will be discussed further on.

When the CDI is administered during studies it is normally given to parents who are
asked to rate their child’s comprehension and production abilities (Fenson et al., 1994, p. 16).
First, parents are asked to rate their child’s comprehension of words. Second, they are asked to
rate their child’s ability to comprehend the words that they do produce. The reason the CDI
makes a distinction between comprehension and production and comprehension is that
children are capable of producing words that they do not especially understand (Fenson et al.,
1994, p. 16). The reason this occurs does not especially stem from a learning or language

disorder as some typically developing children also produce words they do not fully understand.

Since the CDI is meant for children ages 8 months to 30 months, and my study is on

children from 12 months to 60 months, | also included vocabulary from the Pearson CELF-5 that
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was meant to test children and young adults aged 60 months to 21 years. | only used
vocabulary from the section that was meant to test children up to 60 months. The Pearson
CELF-5 is a clinical test for diagnosing possible language disorders in children, but it is also
useful for establishing a baseline of what a child comprehends as well as what they produce.
Instead of parents self-reporting their child’s language abilities the test is administered by a
teacher, or an administrator qualified to evaluate language development. The goal of the test is
to establish a baseline of a child’s language ability through their everyday language use, what is
difficult for them, where their strengths and interests lie (Wiig et al., 2021, p. 4). CELF-5
assesses language through sentence comprehension of increasing length and complexity,
linguistic concepts through logical connections between verbal directions and manipulation of
objects (Wiig et al., 2021, pp. 6,7). Children’s ability to properly apply morphology and semantic
features to words and then structure the words into a complete grammatical sentence is also
determined by the CELF-5 (Wiig et al., 2021, pp. 10,12,16). Clearly, | could not run every aspect
of the CELF-5 assessment related to perception and critical thinking on data | collected from
CHILDES, but the vocabulary used in the CELF-5 for the appropriate age dyad would help to

assay the ability of children in my data.

| collected the words from both the CDI and the Pearson CELF-5 and only selected the
nouns and object labels from both to be used in my study. The tokens in the category of noun
were split into groups: animals, anatomy—parts of the body, toys, furniture, people, clothing,
food, vehicles, miscellaneous everyday items, and environment—words related to the child’s
surroundings. Once | had finished with my target words list, | needed to pull data in which to
compare them. Participant data was pulled from the American English portion of the CHILDES
database. Age of participants was limited to 12 months-60 months for this study. Despite this
limitation there was still the previously listed 43 studies that could be analyzed. There are many
existing studies that surveyed their participant results through the filters of SES and gender that
is not something | am currently interested in, though | did leave gender as a category when
surveying data out of curiosity. | was interested in adult and target child interactions, and peer
and target child interactions. There were 39 parent/teacher-child studies and 4 child-peer

studies that | used as the source of my data.
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6.3 Input and Production Frequency
As previously stated, | searched the database for every token that was labeled as a noun. |
filtered the results to reflect what tokens were spoken by adults. This included utterances from
adults labeled as: mother, father, grandmother, grandfather, adult, investigator, and teacher.
Since, | was also interested in how children influence each other’s language | included a few
peer groups as well which were: brother, sister, sibling, playmate, friend, and child (utterances
from a child other than the target child). These are not all of the speakers in the database, but
they are the ones that | was specifically interested in, and they had the most tokens recorded.
To get an idea of how many nouns total were uttered by each speaker | searched for anything
labeled as n (noun) in the database. This gave me an idea of how often each speaker used

nouns and object labels outside of the data norming lists.

In order to establish the base line of production of nouns and object labels produced by
all the speakers in the database, | searched for the vocabulary from the CDI and Pearson
norming lists. There were 380 nouns on the CDI norming list and 47 nouns from the Pearson
CELF-5 norming list. The reason the Pearson list is so much shorter is that there were a number
of nouns that appeared in both lists. | decided to leave those duplicates on the CDI noun list
and kept the unique ones on the Pearson list. Since the Pearson CELF-5 was meant for children
60 months and older anyway, it would be interesting to see whether children younger than 60
months produce those unique nouns. As stated above, | initially searched for both individual
tokens and utterances in the database. Once, | had the utterances from the speakers | intended
| needed to see which nouns and object labels they spoke and how frequently. | grouped the
nouns from CDI into the separate noun categories | established. The nouns in the Pearson list
were very similar to those in the CDI except for a couple of categories, which included: labels
for places related to the outdoors, and nouns related to the marking of time. The established
lists of nouns were compared to those in the data to determine which, if any, lexical items were
produced by adults, peers, and the target child. Markdown of the transcripts in the database
includes indications of sounds that are not especially words—either they were a child’s babble
or unintelligible half formed words that carried no meaning. These were eliminated as they are

unnecessary to this study. Words that were not nouns or object labels on a specified vocabulary
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list were also eliminated. Since | was trying to determine if the target children were achieving
significant vocabulary, | only included the nouns and object labels determined by CDI and
Pearson to be milestones in vocabulary acquisition. | did not include any nouns or object labels

that did not appear in either list.

First, | compared the CDI and Pearson lists with all of the tokens and utterances
together to see what the overall data looked like. Second, | looked at the noun and object label
lists in relation to the separate groups of speakers. Once | had which nouns and object labels
were uttered by which speakers and organized by age of target child, | could begin looking at
frequency of utterances by age. | repeated the same procedure for each adult category,
determining the frequency of each noun on the lists by the age of the target child. the same
process was conducted on the data from the peer’s categories. Once | had completed that, |
made histograms for each category according to the designated age dyads. A longitudinal
survey of frequency of input was done by comparing data from the 12 months to 24 month
dyad with the data from the 24 months to 36 months dyad, the 36 months to 48 months dyad,
and the 48 months to 60 month dyad. This was to assess what nouns and object labels are
spoken frequently to children at 12 months and increasingly on to 60 months—not only from
adults but also from the target child’s peers. Concurrently, the frequency of which words
children produce frequently from around 12 months, on through the previously listed dyads,
and progressively up to 60 months was also analyzed. In chapter 7 the results of these

frequencies and comparisons will be discussed.
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7. Results and Discussion

Before reviewing the results of the survey of the CHILDES database | need to first reiterate the
research questions, and hypotheses | made in chapters 1 and 5. To begin with | am interested in
how the initial frequency of nouns produced by adults increases or decreases as the target child
gets older and themself begins to produce nouns and object labels. Secondly, | am interested in
the frequency of specific nouns produced by adults when a child is around 12 months and how
that affects the child’s ability to produce those same nouns around 60 months. Specifically,
which nouns adults frequently produce when a child is around 12 months, and which nouns the
child begins to produce as they approach 60 months. In other words | want to look at frequency
of input as a longitudinal predictor of child language production. Thirdly, | am interested in the
frequency of nouns produced by a child’s peers and the influence they have on each other’s
language development. As well as whether or not the target child and their peers’ receptive

and productive vocabulary is more similar at 60 months than at 12 months.

The hypotheses | had for the results of this study were not very complex. | predicted
that the data would show caregivers producing nouns and object labels frequently when
children are around 12 months of age. This should lead to the child producing those nouns and
object labels with increasing frequency until they are 60 months of age. Related to peer
interactions, | predicted that children will not produce many nouns and object labels with each
other when they are 12 months of age. Children should begin to produce relevant nouns and
object labels with greater frequency after hearing them repeatedly by adults in the 12-36
month range. The target child should also be influenced by peers who are slightly ahead or
behind linguistically when they are closer to 12 months. This should be reflected in the target
child producing vocabulary similar to that of their peers as the target child approaches 60
months. | will be investigating these research questions through the lens of frequency of
tokens. The cumulative number of tokens in the data were organized by speaker role. Total
tokens produced in the data by the target child were: 6,348. Total token production in the data
for the adult group was as follows—mother: 573,164; father: 60,990; teacher: 14,462; adult:

10,391; investigator: 84,372 and grandparents: 6,769. Total token production in the study for
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peer groupings were as follows—sibling: 4,301; brother: 7,539; sister: 10,486; child:15,069 and
playmate: 458.

7.1 Input and Production Frequency

In the first analysis of my data set, | looked at the frequency of noun tokens produced by adults
starting when the child was around 12 months and the progression until the child reached 60
months. Before narrowing the scope to the specific nouns children learn after exposure, |
wanted to establish what the general input of nouns from adults and peers was. The ages of the
target child in the data set were split into 4 dyads and organized by speaker role. To begin with |
organized the distribution of the dyads for adults and peers by the age the target child started
to receive input from adults, peers. Then, for the target child | arranged the dyads by what age
they started producing nouns and object labels. For the adult data the mean age they started
producing input for the target child was 32.46 months. The median age was 29.8 months with
the first quantile being 22.59, the second 29.79, and the third quantile 40.69. The minimum age
the parent started producing input for the target child in the data was 12 months, and the
maximum age was 59.92 months. In the peer data the mean age they started producing input
for the target child was 48.57 months, and the median age was 57 months. For the peer data
the first quantile was 41.92, the second and the third quantile were the same at 57 months. The
minimum age peers started interacting with the target child in the study was 12.69 months and
the maximum age was 59.92., The mean age of production for the target child data while
interacting with both peers and adults was 35.21 and the median age was 32.53. The first
guantile of target child data is 25.66 months, and the second was 32.52 months, and the third
guantile was 44.23months. Minimum target child age was 12 months, and the maximum age
was 59.92 months. For a visual of how the age of the target child data is distributed in this

study, the boxplot in Figure 6 displays the data by the age of target child participants.
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Figure 1 Boxplot of Target Child Data by Age

The height of the line on the boxplot shows the recorded target child age from the minimum to
the maximum. The top of the box designates the top quartile of child data, and the base of the
box is the base quartile. While the line that divides the box is the median age. There are no
outliers in this data set. The data in the following study includes tokens that were spoken
directly to the child as well as those that were uttered to other people in the vicinity of the
child—ambient input. The following histogram shows the frequency of utterances by the adults

either to the target child, or in their vicinity, from 12 months to 60 months.
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Figure 2 Adult Token Production
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Histograms are a form of data visualization that measures how data occurring over a period of
time is dispersed. Frequency is measured by how many times an adult speaks to the target child
or someone else near them in the data. As Figure 2 shows, the frequency by which children are
exposed to input from adults steadily increases from 12 months to about 30 months when it
tapers off to an even level around 40 months of age. The spike of frequency closer to 60
months of age appears to be an anomaly. Reason being on closer inspection of the individual
studies in the CHILDES database there appears to be more studies conducted with children in
this age range—and therefore is not an accurate description of frequency of adult utterances
for this age dyad. This speculation on the spike is further supported by it also showing up in
peer, and child data. Which lends to it being an anomaly weighted to the amount of data

available for that age range.

Figure 3 displays the count of tokens from each speaker role selected for the adult
input. The column for count of tokens from the mother has by far the most input compared to

the other speakers. In Figure 3 the age range for the target child is 12 to 60 months.

Ge+05 -

4e+05 -

count

2e+05-

Adult Father Grandfather Grandmother Investigator Mother Teacher
speaker_role

|
Oe+00 -

Figure 3 Adult Token Production by Role

A large portion of the studies in the CHILDES database are mother and child studies, so it stands
to reason that the most input recorded in the database comes from mothers. Most usually

children receive the majority of input from their parents and are oriented to their input from
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very early on (Taxitari et al., 2020, p. 1). With that in mind the visual display of data in Figure 2
is a fairly accurate demonstration of how much of the input children in the 12 to 60 month age
range receive from their parents (Goodman et al., 2008, p. 520). Since American children
younger than 60 months are not yet in school and children around 60 months are just
beginning school there is not much data from teachers for this study. Investigators are the
individuals who collected data for the various studies in CHILDES. As the Figure 2 shows,
investigators often provided input to the target children in the study as well as to others around
them. Interestingly, there is enough data from grandparents to incorporate data from them in
the study. | included data from speakers other than parents to demonstrate that children do

receive significant input from adults other than their parents.

Previously | have alluded to children needing input from peers as well as adults. As the
next figure demonstrates, peers do indeed contribute to input that young children receive. This

is especially true if the child has older siblings who interact with them often.
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Figure 4 Frequency of Peer Tokens

Figure 4 is a histogram for peer utterances and similar to the adult data in Figure 2 it conveys

the frequency of tokens directed to the target child. The data in Figure 4 shows there is not
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much input of significance from peers until the target child is closer to 20 months old. From
there the data is steady in frequency until 30 months, where it drops until 40 months. It picks
up a little from 40 months to 50 months, and then there is that peculiar spike closer to 60
months. This most likely not a reflection of true to life examples, but rather an expression of
the data recorded in the CHILDES database. Despite the sparse representation of peer input this
histogram does show that peers have a steady influence on each other during their language
development. Figure 5 displays the amount of input from each speaker group of peers in the 12

to 60 month age range of the target child.
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Figure 5 Peer Tokens by Speaker Role

Again, the data in figure 5 is not anywhere near what the adult input is, but it is still significant.
The individual speakers are split into roles CHILDES designates as sibling groups and peers
outside of the family. The majority of these studies were conducted in either the child’s home
or in a laboratory setting. The input from siblings is quite large when you combine Brother,
Sister, and Sibling. The speaker role of Child, Friend, and Playmate are all interchangeable in the
studies as a child who is not a sibling or schoolmate of the target child. There is not much data
from playmates or other students because children in this age range have not yet started
school. Regardless of the closeness of relationship of the source, children need to interact with
peers to practice input they have received from adults. Learning to negotiate social situations

with peers gives children an opportunity to start piecing together language and acquire



54

vocabulary. Peers act as a sounding board for children to practice their newfound language
skills and negotiate social situations. Referring back to Figure 4, the target child’s interaction
with peers is not high in frequency, but it is fairly steady from 12 to 60 months. Even the few
interactions children have with peers are essential to their language development. Both input

and interaction with adults and peers is necessary for language acquisition.

Adults and peers as demonstrated above speak frequently to children, but what does
the child’s production look like? As shown in Figure 6 typically developing children slowly but

steadily begin to speak with greater frequency.

Histogram of target_child$target_child_age
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Figure 6 Frequency of Target Child Tokens

The tokens produced by children in Figure 6 more closely follows the data in figure 2 from the
adults. The frequency of tokens produced by children begins to increase before 20 months and
steadily gains until around 30 months where it starts to level off. Once again, the odd spike of

frequency around 60 months makes an appearance.

By reviewing the visual representation of frequency of input it seems that children need
to hear a word repeatedly to gain vocabulary and acquire language. The majority of input
comes from adults who interact with the children. Figure 7 gives the distribution of adult input

to children in the 12 to 60 month age range.
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Figure 7 Adult Input by Target Child Age

Just by looking at the frequency data in Figure 7 versus that of Figure 8 below it is not hard to
see that the adult influence over children’s language development is greater than that of the

target child’s peers.

G0 -
:
[
-
3
50 -
-
-
@
g:iﬂ 7 ;
<! s
= T .
(_)I -
B H
om [ ]
& [ ]
30 . |
]
I -
; |
20-
]
-
-
-
I 1 I 1 1 1 I
Brother Child Friend Playmate Sibling Sister Student

speaker_role

Figure 8 Peer Input by Target Child Age
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The box and whisker plot in Figure 8 correlates the token data from peer speakers in CHILDES
by target child age. Peer data for this age group, at least from the CHILDES database, is not
significant enough to say if it makes a large impact on language development or not. Perhaps a
study of children who are of school age and in a classroom where they are more likely to be in
peer situations, as well as being more capable of communicating meaningfully, would show a
more significant impact of peer speech. These box and whisker plots show frequency well
enough, but they do not show what the individual tokens are that adults and peers are using
with the target child. In section 7.3 the data related to individual nouns used in the study will be
discussed. As Figures 7 and 8 show, the data is more correlated to the relationship between
adults and children than between peers and children. The data above shows that children get
plenty of input from 12 to 60 months and that they start producing language with some

consistency fairly early.
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Figure 9 Adult and Child Production

Figure 9 is a comparison of the adult production data with that of the target child. The dark

color is the adult data, and the lighter color is the child data.

The word clouds in figures 10, 11, and 12 demonstrate the frequency of token noun

production from children in comparison to adults and peers.
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Figure 12 Frequent Adult Words Target Child Ages 12-60 Months

The tokens in the data have been all nouns, but the individual words in this category has yet to
be examined. The word clouds in the figures above represent the frequency of total nouns and
object labels in the study produced by adults, peers, and the target child. Word clouds display
words in the data with the largest words being the nouns with the highest frequency from any
group with baby, ball, box, car, and mom being among most spoken nouns from all three
groups. With graphs like word clouds there are not any numbers associated with frequency of
production, but it does give a good visual of frequency. This shows that children’s production

starts shadowing that of the adults from a young age.

These word clouds indicate that there are many of the same words produced by adults,
peers, and the target child. It would appear from the word clouds that frequency does influence
children’s acquisition of nouns. Not only frequent input from parents but also from the target
child’s peers. Peer input may not be influential from the beginning, but as the child reaches 60
months and starts school this may prove to be more significant. If the target child has older

siblings the data may also prove to be different, but there were not many studies in CHILDES
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that had sibling groups to examine the influence siblings may have on each other from a young
age. The words here and there have a high frequency of occurrence. This indicates that objects
and things in space were being referred to often enough to be a substantial part of daily

interactions.

Until this point token noun input was examined as a whole from a frequency
perspective. In section 7.3 individual nouns and the correlation between frequency of hearing it
and when the child begins produce specific nouns and object labels were being examined. This
was accomplished by using the norming lists from Pearson and CDI to establish which nouns

children should know and produce by specific ages.

7.2 vocab lists

Having established the overall frequency of receptive and productive vocabulary in the data in
the previous section, it was time to establish the ability of the target children against the
vocabulary from the norming lists. The vocab lists were run against individual speakers and age
dyads. This was so as to ascertain what vocabulary was spoken to children at what age and at
what age they began to produce it themselves. The vocabulary from CDI was for children aged 8
months to 30 months, and the Pearson vocabulary was for children 60 months to 21 years.
Nouns and object labels from each test were easily placed into their respective groupings
mentioned in section 7.2. Since | was interested in how nouns and object labels produced by
adults, and peers, influenced children as they progressed in the language development from 12
months to 60 months, | looked at vocabulary produced by parents, peers, and target children in
that age range. Some noun groupings had higher frequencies of production that others. To
begin this survey of noun production | looked at the names of animals and labels of toys from

the CDI list.
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7.2.1 CDI Vocabulary

The frequency of adult production of those animal words can be seen in Figure 12.
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Figure 13 CDI Animal Vocabulary Parent Production

Figure 13 displays the frequency adult production of animal nouns in the four age dyads. There
are a few things quite apparent from these graphs. First of all, it is quite apparent that adults
use a wide variety of animal words with young children in the 12 month to 36 month age range.
Secondly, there are only a few words that are spoken consistently from 12 months to 60
months: bear, bird, cat, cow, duck, fish, horse, kitty, and sheep. There are a few outliers
produced around 12 months: bird, dog, elephant, and pig. Kitty has the lowest median age of
production, and elephant has the highest median age of production for the 12 month to 24

month range. Per Figure 4 in the previous section, the data in this age group for peer input was
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not very significant, and indeed there was not enough for group 3 to create a graph.
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Figure 14 CDI Animal Vocabulary Peer Production Child Ages 12-36,48-60 Months

Peer production of animal vocabulary is not very significant or broad, but the target child is still
hearing it from sources other than adults. In Figure 15 is the target child production of the same

CDI animal vocabulary as the adult production in Figure 13.
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Figure 15 CDI Animal Vocabulary Child Production

With the exception of cat and bird the target child does not produce much of the CDI animal
vocabulary until closer to 14 months. The median age of production is closer to 20 months for

the majority of the words in the 12 months to 24 months group. Cat has the lowest median age
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of production for the same age group. Also, not every word produced by the adults is present in
the expressive vocabulary of children in this age group. Notably, alligator, chicken, deer,
donkey, penguin, squirrel, and wolf. The differences between adult production and child
production in the 12 month to 36 month age group are quite different. Children do not produce
all of the words that they receive in input from adults or peers. Nor do they produce them soon
after hearing them. Rather they seem to need to hear them for some time before they begin

producing animal names. The other group that had high occurrences of CDI object labels was
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Figure 16 CDI Toy Vocabulary Adult Production

The vocabulary size in this group is not as large as the animal one, but they are produced
slightly earlier and more consistently from 12 to 60 months. In addition to adult production of

toy related nouns there are a few instances of peer production as well
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Figure 17 CDI Toy Vocabulary Peer Production Target Child Ages 24-36, 48-60 Months

Peer production in figure 17 is again not significant as there was not enough data in group 1 or
3 to graph. However, it is still interesting to see the interaction peers have with each other. the
two words ball and block are among the most frequent so maybe in play peers are able to
orient together to toys in their environment. In figure 18 the target child production again does

not follow the adult production in figure 16.

,Groyp1 | -Group 2

i
+| |
1}
|
1k
— [ F
——
—
i
)

Ek_ |:': az-—( T —(

Group 3 Group 4

— ==

target_child_ag
target_child_age

- =
bles chalk crayon  doll game  glue pen  pencil present pumle  story 1o
gloss gloss

arget_cl

es chalk  crayn o game gue  pen  pencl present puze sty b

Figure 18 CDI Toy Vocabulary Target Child Production

The target child production of toy labels matches adult production better than that of the

animal names. Though, production of the object label does not occur immediately after the
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target child hears it spoken for the first time. As noted earlier it takes time for a child to process
and begin to speak the word. For instance the word chalk is first produced by the adult when
they target child is 14 months old, but the target child does not produce it until they are 52
months old. 12 to 24 months is still fairly young to be producing vocabulary, but it is expected
that a child, after repeatedly hearing a word for some weeks, or months, should begin to

produce it with some consistency.

Comparing the adult production figures with the target child production in the above
figures, there is quite a difference between it the adult and target child production of animal
names. In the target child production of animal vocabulary is missing many of the animals seen
in the adult production. Also, the target child production of the remaining animals is
considerably lower than the adult output. This trend continues for toy labels in Figures 14 and
16. For all graphs relating to the target child and adult production it appears as though output
drops off in the 48 to 60 month range. If adult production of the animal and toy vocabulary
words has dropped off, it could be because target child production as simultaneously increased,
and the adult support is no longer needed. However, interestingly target child production
appears to have dropped off as well in the 48 to 60 month range. Though the target child
appears to still have not acquired all of the vocabulary that was introduced in the 12 to 24
month range. Indeed, the target child seems to avoid speaking some words. Compare the
production of adult production of doll in Figures 14 and the target child production in Figure 16.
Adult production of the word doll starts when the target child is around 18 months and
continues quite steadily until the study cut-off at 60 months. Whereas the target child in Figure
15 starts to produce the word around 20 months and uses it frequently until 43 months.
However, in group 4 of figure 15 there is hardly any utterances of the word by the target child.
This seems like it should be unlikely with the frequency the target child hears it uttered from

the adults. Perhaps this is an anomaly in the data, or specifically one of the target children.

A comparison of a larger corpus of peer data might aid in seeing where the target child
is in their language development. As stated before, there was not enough peer data to graph
two of the groups, and even Figure 25 shows that the toy vocabulary produced by peers does

not signify much. Indeed, very few toy labels are produced by peers, and doll is not one of
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them. The lack of peer data in the animal and toy noun groupings does not help to answer my
study questions about peers orienting to each other during social situations. Thus far there has
not been enough data to show what influence peers might have on the target child. Indeed,
after trying to graph the frequency of peer nouns in the 12 to 60 month age range there is not
sufficient data to show what sort of influence peers might have over each other. Perhaps if this
study were conducted with school age children in a classroom setting there would be more

evidence of children engaging in social situations and communicating with one another.

Animal names and toy labels are not the entirety of the data selected for the study
there were still other noun groupings to be explored. Unsurprisingly the food nouns had a large

variety of production by both the adults and target children.
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Figure 20 CDI Food Vocabulary Target Child Production

The adults appear to produce a large quantity of food names, especially in groups 1, 2, and 4.
However, the target child is not as productive, nor do they consistently produce food names.
For instance milk is produced by the adult through all four groups regularly but the target child
seems to only produce it frequently in group 1, but then not at all in group 4. Peer input was

again rather sparse. There was only enough data for group 1 and 4 to graph.

Group 1 Group 4

target_chid_sge
et chld_sge

Figure 21 CDI Food Vocabulary Peer Production Target Child Ages 12-24, 48-60 Months

Returning to the word milk peers did not produce it until group 4, but only when the target
child was around 60 months. Perhaps other noun groups will contain more peer data then

these have so far.



67

2Group 1 ! JGroup 2

el @é il

24"

target_child_age
target_child_age

anm bolomcheck chin ear spe face leet Mager hai hand head Mmee leg lips mouh nose owieshouldertechh Ioe fonguetimy anke am bolom butt chin ear epe face fest Mnger halr hand head knce leg lips mouhnose owishouldetsetn toe fongueloothummy
s s
Group 3 Group 4

4 T 575-
* D
2 8550 .
WI WI
Ea E .
Z £ 1
4 ? = geo |
39-
%| s00- !
38 T
i 475 . . . . . 0 . . . . . . . . . " v .
am bofom chin e ee face feel fnger har hand head leg maun nose leen e fongue fouth

s bofom ear  eye  fae fesl fnger har hand hesd kmee leg  lips mouh nose teeth tongue tummy

gloss gloss

Figure 22 CDI Anatomy Vocabulary Adult Production

2Group 1 2 Group 2

21- 33-
g 1 $ g $
o &
3.!8- 3I30
s s
-
-
24~
wm e o e el e b newd heas e K3 meh noee koh  be e oo am oo bl chick cir eje face el fnger hor hand hees knee 169 s modh nosehalidelsst e fongue oo iy
gloss

gloss
“Group 4 5

L ———

|
— ]

ol
3

& &

L B ss
Ea —_— —_— E

o o

k- k-

2 2s25- T

39- L - —

500-
% 1
ankle amm bofiom ear eye face feet fnger hair hand head knee leg  lips moulh nose shoulder foe  tummy

am  bul cheek chin ear me face feet fger har hand head kmee leg  fips meulh nose feh fangue footh fmmy
gloss

Figure 23 CDI Anatomy Vocabulary Target Child Production



68

Group 4

targel_chid_age

ankle botiam ear e face toat hand
gloss

Figure 21 CDI Anatomy Vocabulary Peer Production Target Child Ages 48-60 Months

Figures 22, 23, and 24 are the production of anatomy names produced by adults, peers, and
target children. Again the adults produce the most tokens, and peers the least. The word ankle
is produced briefly by adults when the target child is 24 months old, and it makes an

appearance in the target child production around 47 months of age.

=

o [ et e T =

walker watch

pasket blanket boltis  bowt comb o fork garbage ragkin paper pemny piclre pilow plale purse radio tape telephonslissus towel v
ghs;

“Group 2
| I

?t$gﬂégﬂ T [Le- ¢E$ﬁ Eﬂ Ll i ‘QﬁFé = ]

tray vacuumwalker watch

basketblanket bofie bow!  bOC broam bush bucketcamera can dock comd cUp  dish fork garbageglass glassemammer keys Kieenx knif \am: light madicinenoney nagkin paper penny picture pilow plate radioscissors sosp  tapetelephondss
“Group 3 T —I—
g, ==
=
ﬁ a2 —_— +
E - ; : == -
S |_—I_| _ ’: E ——
= - == T _ ] T
bush  camera  oup o olass  glasses lamp  light  medicine money  paper picure  pillow  plant  piale  radio  scssors  fape  telephons  fowel  vacuum  wakh
E $ | EEE=
\ | .
nail paper  picre  pillow felephone  fssue  wateh

Figure 25 CDI Item Vocabulary Adult Production



69

i = ! $ e == ‘ = __
P BB 5 ——O ==

2" - e : ! EBe—
;ﬁléé[ - ?vﬁﬁﬁ% Eq_éé 5 oo ﬁi =

L
— 1 E3 ——
—— ' e e 1.
i . " ; ; o ok garbag sses hammer Wil gt mone siciure

gloss

w"’Groupti T

o= R $ = — ' — ?

u' H

Sisz-

S eo- == '

49 . 0 . . . . . . 0 v . .

basket bottie bowl Bbox bucket can cup dish gla: e ght m nas Pap: P ! Pl plats issor P & il

gloss

Figure 26 CDI Item Vocabulary Target Child Production

In graph 25 the adult produces vacuum briefly when the target child is 32 months and 38
months, but it appears in the target child’s production around 40 months. Seems a difficult
word for a child to produce, especially without much input and feedback on production. Watch
was produced frequently by the adult when the target child was 12 to 42 months and tapers off
until after 52 months. The target child begins to produce it around 30 months and increases use

until the end of the study. There was not any peer data to include for this group of nouns.
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The child data in figures 27 and 28 show that the target child followed the adult production
quite closely. Beads and zipper drop off the list at the same time, but the target child appears to
learn the word mittens without much adult input. Again, there was not substantial peer input
for this particular noun group to graph. The next vocabulary group does finally show some

measurable peer input.
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Figure 31 CDI Vehicle Vocabulary Child Production

For once there was enough peer data to graph all 4 groups. Interestingly, the target child
production data picks up in group 4 where the adult production drops off. For example the
adult produces truck often until group 4 where it barely makes an appearance. Though truck
makes more than an appearance in group 4 of the target child production. Truck is in the peer
data in group 2 and 4, perhaps playing with toys has more of an influence on the continued
production by the target child. Target children appear to receive quite frequent input of the CDI
vocabulary from adults in the 12-60 range. In the next section the vocabulary from the Pearson

CELF-5 test will be examined.
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7.2.2 Pearson Vocabulary

Having looked at the vocabulary from the CDI test, which is only for children up to 30 months, |
then ran the same analyses with the Pearson vocabulary which is meant for children 60 months
and older. Despite the nouns from the Pearson CELF-5 being intended for children around 60
months | ran it against all four age dyads, meaning | looked at how frequently children 12

months up to 60 months used vocabulary meant to test older children.
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Figure 34 Pearson Animal Vocabulary Peer Production Ages 24-36 Months

It is odd to see a word like caterpillar pulled from a test meant for 60 months and older appeared in a 24
to 48 month old’s productive vocabulary. Also of note the fact that it is not produced by adults or target
children in the 48 to 60 month age range. Interestingly peers spoke it to, or near to as the case may be,

the target child in the 27 to 33 month range.
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Figure 37 Pearson Item Vocabulary Target Child Production

Again something odd in this data set. The target child begins producing the word basket in group 3

around 40 months, without any production from adults or peers prior to the occurrence in target child

speech.
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This group of nouns is interesting as they are connected to more abstract concepts and are not as easily
connected to concrete objects. The target child seems to pick up minute early on and increase in use. As
well as morning. Perhaps because they are the most easily connected to a specific time frame in
conjunction with high frequency production from adults. Those two words are also the most consistent
productions from peers for this category.
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Cave is produced quite early by the target child. It first appears in the target child production around 26
months with adult production occurring around 12 months. Though it does not appear at all in the 48 to
60 month age range, maybe because unlike the other locations in this noun group the target child may
not have a clear picture of what a cave might be. Slide and swing are present in the target child’s
vocabulary from 14 months and 19 months respectively. They are abundant in the adult productive
vocabulary, which could be the main reason the child produces it so soon and frequently, but it could

also be because of positive associations with the objects themselves.

7.3 Discussion

The analyses in the previous sections looked the frequency of both noun tokens and age
specific noun acquisition respectively in order to answer the research questions and
hypotheses. Having presented the visual break down of my data | will now summarize the
general patterns and implications of the results. This visual survey of child acquisition of nouns
and object labels was meant to analyze the frequency of child production of specific nouns and
object labels. Which was compared to adult production of the same tokens. Frequency of input
from adults and how it affects children’s long term language development was the main focus

of the study.

First question was whether the frequency of adult production of nouns increased or

decreased over the target child age range of 12 months to 60 months. Both this research
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guestion and the following were inspired by the Goodman et al. (2008) article on frequency of
parental input. In figure 2 the adult input frequency is displayed and in figure 6 is the target
child frequency. Figure 2 shows that initially adult input begins with high frequency that steadily
increases from 12 months to 30 months after which it decreases slightly then begins to level
off. Target child frequency in figure 6 starts low around 12 months and steadily increases until
30 months, where again it slowly tapers down. The histogram in figure 2 that displays the
number of tokens in caregiver input per child age, the data are skewed positively. Meaning
there is less production when the target children are older. This either means that parents
speak more when the target child is younger, or simply, that there are fewer studies in the
CHILDES database that pertain to children under 60 months. These results also address the
hypothesis | had of adults frequently producing nouns and object labels when the target child
was around 12 months, which would then influence the target child’s ability to produce the
same nouns and object labels when they approach 60 months. This is true for the majority of
the nouns, but there were a number of nouns as noted in section 7.3.2 that the target child
experienced in the 12 to 24 month range, but they still did not produce it when they reached 60

months.

In section 7.2 | used word clouds to showcase the words of highest frequency in the
data. There were a number of nouns and object labels that appeared in the adult, peer, and
target child data. The appearance of the words here and there in the word clouds indicated that
parents, peers, and target children refer to objects and things in space often, which suggests
that environment plays a role in language acquisition. Demonstratives such as these demand
joint attention by the child and give them a frame of reference for the co-occurrence of the
object and its label (Diessel & Coventry, 2020). Because here and there occur with high
frequency it further attests to the social aspect of language acquisition—you must be paying

attention to the speaker as they indicate the object in order to follow the conversation.

To address the second question of which nouns adults produce when the target child is
around 12 months and what the relation is with the nouns the child produces when they are
around 60 months section 7.3 analyzed the data in light of two vocabulary lists. Analysis of the

data does indeed show that children around 60 months begin to produce vocabulary that is
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produced frequently by the adults around them when they are 12 months of age. This is in line
with the findings from Goodman et al. (2008), Ferguson & Waxman (2017), Yu & Smith (2012),
and many others that show frequency of input from adults, particularly parents, plays a
significant role in child vocabulary development. Through the visual representation of each
vocabulary group it is easy to track which nouns and object labels are spoken to children early
in the study which words they speak. Frequency of nouns and object labels here may truly
reflect how often caregivers reference them, or they may possibly be the result of the stimuli
used in the individual studies that make up the data. For instance the frequency of CDI animal
words in the adult input may be simply due to these animals being overwhelmingly present in
story books and toys available for children. One other conclusion that emerges is that toys are
possibly referred to earlier than other items, which suggests an embodied account: children are
embedded in their environment (with toys), and later parents start using books and refer to
animals (also possibly outside the house). The embodied idea is also supported by the presence
of food terms (child daily routines). A final note on words which do not appear in input to target
child, but are present in production: the records we have simply do not record each and every

instance of the child being exposed to a certain word

The third question focused on peer influence on vocabulary development. However, the
CHILDES database focused on adult input and frequency of tokens over that of the target child’s
peers. As a result there is not enough data for this study to measure the influence peers might
have over each other on their language development. Since the data for this study came from
children aged 12 months to 60 months who are not yet in school, and the children were not
often recorded interacting with siblings, this makes sense that there would not be enough data
to show what, if any, influence peers have on each other’s vocabulary acquisition. Either the
target child’s peers do not speak much near or with them, or the data from CHILDES does not
contain enough natural interactions to measure the influence they might have over each other.
A separate study would need to be conducted specifically searching for peer interactions and

how they influence language development.
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8. Summary and Conclusion
Children learn language through hearing it spoken by those around them. Over time what they

hear as a stream of sound begins to form patterns. Those patterns become words, words start
to form strings of meaningful communication, and a child is well on their way to becoming a
fluent speaker of a language. By using a database of child language to study the frequency of
adult and peer input it should be easy to start mapping the journey children take to acquisition.
What | hoped to discover in this study was how the early input of adults shaped the language of
children as they progressed in language development. | also hoped to demonstrate that peers

do have some influence on each other when it comes to language learning.

As demonstrated in chapter 7 adults do have the most influence on children’s language
acquisition in the 12 month to 60 month age range. For the most part the target child’s
production of the CDI and Pearson vocabulary does match the input they receive from the
adults, with a few exceptions. Unfortunately, there is not enough peer data in the CHILDES
database to say what, if any, influence peers have on each other’s language acquisition and

vocabulary development.

8.1 Study Matters
There are some, Noam Chomsky for one, who do not think that corpus data are valid methods

of language research. However, there are many who think that corpus data is the best tool to
analyze language phenomena because corpora are limited in what they contain. Using a corpus
can be very useful for studies. There is an entire branch of linguistics that focuses wholly on
finding linguistic phenomena through data in corpora. Though there are a few drawbacks to
using corpora for study. For instance, the CHILDES database | used is slightly older data mostly
from the 80’s. Most of the studies in the corpus are conducted in lab settings where the
researchers were looking for specific phenomena that would skew the data toward their study
rather than natural language use in general. Also, unless the transcript has a video
accompanying it, it is hard to infer where the child’s attention is focused or being directed. Even
if there is an accompanying video, there is not an easy way to incorporate the additional visual
data to provide further context. Text corpora miss out on this important fact of child language

development unless they are annotated in a way to convey visual and gestural cues.
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There are also a number of other flaws that showed up in the data, which have been
referenced throughout. The data visualization shows a spike in utterances between 58 to 60
months for the adults, peers, and target children, but it is not a reflection of more interaction
between participants in that age range. Rather it is because there are many more studies
included in the CHILDES database that include children around that age—it is due to the larger
amount of data available for that age that the spike in utterances appears. There are also gaps
in data from different speakers because there simply is no data for them from any study
included in CHILDES. Namely, there is no data for the speaker Father for children 36-48 months,
and speakers from the peer group are never consistently recorded. There are no outliers, or
anomalies, in the database data either. This is more than likely because that data is a
compilation of studies conducted by other researchers. It is not common to keep outliers in
studies as they are usually an individual anomaly. Not having outliers is not a problem per se,
but in a study conducted in lab rather than through a database would normally have at least

one.

8.2 Future Study

For myself future study on the topic of noun and object labels would focus more on peers and
their influence on each other. This was my original plan for this study, but as stated in chapter
6, covid-19 interrupted my plans and | had to alter my study to match the circumstances. Since
the CHILDES database covered more of adult and child interactions it made sense to switch to
adult influence on young children’s acquisition of nouns and object labels—rather than focus on
peer interactions. There are many studies, which have been referenced herein, that indicate
peers do play a significant role in child language acquisition. This is an important part of

language development that needs more exploration in future studies.

Goodman et al. (2008) used CHILDES as a way to back up their findings in a separate
study conducted with parents, that parental frequency aids in early acquisition of certain nouns
(p. 523). After conducting my own study, using only CHILDES for data and no other source, the
method used by Goodman et al. seems to be a better solution. The data contained in the
CHILDES database tends to be skewed toward specific age brackets, and specific speakers. This

appears to be because of the number of studies in the database that include data from certain



ages and speakers. Future study might be aided by only using the specific age brackets and

speakers that have the most data so as to avoid the data being weighted to those groups.
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Proper Mark Improper Marks

[ ] BCWO

PART | EARLY WORDS

A. FIRST SIGNS OF UNDERSTANDING

Before children begin to speak, they show signs of understanding language by responding to familiar
words and phrases. Below are some common examples. Does your child do any of these?

Do you want more? Let's go bye bye.

Don’t do that.

Yes No

1. Respond when name 1s called. (e.g., by turning and looking at source) O O

2. Respond to “no no" (by stopping what he/she is doing, at least for a moment). O O

3. React to “there's mommy/daddy” by looking around for them. O O

B. PHRASES (28)
In the list below, please mark the phrases that your child seems to understand.

understands understands understands
Are you hungry? O Don’t touch. O Open your mouth. o
Are you tired/sleepy? O Get up. O Sit down. O
Be careful. O Give i1 to mommy. O Spit it out. O
Be quiet. O Give me a hug. O Stop it. O
Clap your hands. O Give me a kiss. O Time to go night night. O
Change diaper. O Go get O Throw the ball. O
Come here /come on. O Good girl/boy. O This little piggy. O
Daddy’s/mommy’s home. O Hold still. O Want to go for a ride? O

Look /look here.
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STARTING TO TALK

1. Some children like to “parrot” or imitate things that they’ve just heard (including new
words that they are just learning, and/or parts of sentences, for example, repeating
“work now" after mother says “Mommy’s going to work now.”) How often does your
child imitate words?

Never

O

. Some children like to go around naming or labeling things, as though proud of knowing
the names and wanting to show this. How often does your child do this?...........ccoviviiiiiiiiveaniaeaeenas

Sometimes

Often

o O

Q

VOCABULARY CHECKLIST

The following is a list of typical words in young children’s vocabularies. For words your child understands but does
not yet say, place a mark in the first column (understands). For words that your child not only understands but also
uses, place a mark in the second column (understands and says). f your child uses a different pronunciation of a word
(for example, “raffe” for “giraffe” or “sketti” for “spaghetti”) mark the word anyway. Remember, this is a “catalogue”
of words that are used by many different children. Don't warry if your child knows only a few right now.

1. SOUND EFFECTS AND ANIMAL SOUNDS (12)
or- under- u _ under- under- under-
e e i e
baa baa o o meow O O uh oh O O
choo choo O moo O O vroom O
cockadoodledoo O O ouch O O woof woof O O
grrr O O quack quack O O yum yum O 0O
2. ANIMALS NAMES (Real or Toy) (36)
under- _under- under- under-
i e i s
animal O O duck o O penguin O O
bear O O elephant o O pig O O
bee O O fish O O pony O O
bird o O frog o O puppy O O
bug O O giraffe O O sheep O O
bunny O O goose O O squirrel O O
butterfly O O horse O O teddy bear O O
cat O O kitty O O tiger O O
chicken O O lamb O O turkey O O
cow o O lion O O turtle o O
deer O O monkey O O
dog O O mouse O O
donkey o O owl O O
3. VEHICLES (Real or Toy) (9)
_ under- under- undar- under- under-
i e i e e e
airplane O O car O O stroller O O
bicycle O O firetruck O O train O O
bus O O motorcycle O O truck O O
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4. TOYS (8)
under- under- under-
o i e o 2570
ball O O book O O pen O O
balloon O O bubbles O O toy O O
block O O doll C O
5. FOOD AND DRINK (30)
under: under- under:
o ot o o o ot
apple O O chicken O O meat O O
banana O O coffee O O milk O O
bread O O cookie O O noodles O O
butter O O cracker O O orange O O
cake O O drink O O peas O O
candy O O eqg o O pizza O O
carrots O O fish O O raisin O O
cereal O O food O O spaghetti O O
cheerios O O Ice cream O O toast O O
cheese O O juice O O water O O
6. CLOTHING (19)
beads O O hat O o shoe O O
bib O O jacket o o shorts O O
boots O O jeans O O sock O O
button O O necklace O O sweater O O
coat O O pajamas O O zipper O O
diaper O O pants O O
dress O O shirt O o
7. BODY PARTS (20)
ancr. 70 nr- 0% ander. S
stands and says stands and says stands and says
arm O O finger O O nose O O
belly button O O hair O 0O owie/boo boo O O
cheek O O hand O O tooth O O
ear O O head O O toe O O
eye O O knee O O tongue O O
face O O leg O O tummy O O
foot O O mouth O O
8. FURNITURE AND ROOMS (24)
under. under: under- under- under- under-
stands stands stands stands stands stands
and says and says and says
bathroom O O drawer O O refrigerator O O
bathtub O O garage O O rocking chair O O
bed O O high chair O O sink O O
bedroom O O kitchen O O stairs O O
chair O O living room O O stove O O
couch O O oven O O table O O
crib O O play pen O O TV O O
door O O potty O O window O O
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9. SMALL HOUSEHOLD ITEMS (36)

under-
undar- stands
stands
and says

and says

blanket
bottle
bowl
box
broom
brush
clock
comb
cup
dish
fork

glass

000000000000
000000000000

glasses
hammer
keys
lamp
light
medicine
money
paper
penny
picture
pillow
plant

QOQO00000000

plate O

purse @)

radio O o
scissors O O
soap O O
spoon O o
telephone O o
toothbrush O O
towel O O
trash O O
vacuum O O
watch O o

10. OUTSIDE THINGS AND PLACES TO GO (27}

under- L under- OC under-
stands and says stands and says stands and says
backyard O o park O O snow o O
beach O o party O O star O O
church* O O pool O O store O O
flower O O rain o O sun o o
garden O O rock O O swing O O
home O O school o O tree o o
house O O shovel O O water O O
moon O O sky o O work o o
outside O O slide O O 700 o O
or word used in your family
11. PEOPLE (20)
under- under- under-
s e s e s e,
aunt o O grandma * o O teacher o o
baby O O grandpa® O O uncle O O
babysitter O O lady O O
babysitter’s name O O man o O
boy o O mommy * o 0O
brother O O child’s own name O O
child O O people o o
daddy* o O person O O
girl O O sister O O
or word used in your family
12. GAMES AND ROUTINES (19)
under- :::::;; under- :;‘:.:: under- :;:e;s
stands and says stands and says stands and says
_ bath O O night night O O yes O O
breakfast O O no o O
bye or bye bye O O patty cake O O
dinner O O peekaboo o O
don’t O O please O O
hello o O shh/shush/hush O O
hi O O thank you o O
lunch O O wait O O
nap O O wanna/want to O O




94

13. ACTION WORDS (55)
undar. L0 i s ooty
bite O O help O O show O O
blow o O hit O © sing o O
break O O hug O O sleep O O
bring O O hurry © O smile o O
bump O O jump O O splash O O
clean O O kick O O stop O O
close O O kiss O O swim O O
cry O O look O O swing o O
dance O O love O O take O O
draw O O open O O throw O O
drink O O play O O tickle O O
drive O O pull O O touch O O
eat O O push O O watch O O
fall O O put O O walk O O
feed O O read O O wash O O
finish O O ride O O wipe O O
get O O run O O write O O
give o 0 say O O
go O 0O see o O
14. WORDS ABOUT TIME (8)
s e i i
day O O night O O tomorrow O O
later O O now O O tonight O O
morning O O today O O
15. DESCRIPTIVE WORDS (37)
under- undar- under-
it e S5, o e
all gone O O empty O O old O O
asleep O O fast O O pretty O O
bad O O fine O O red O O
big O O gentle O O scared O O
blue O O good O O sick O O
broken O O happy O O sleepy O O
careful O o hard O O soft O O
clean O O hot O O thirsty O O
cold O O hungry O O tired O O
cute O O hurt O O wet O O
dark O O little O O yucky O O
dirty O O naughty O O
dry O O nice O O
16. PRONOUNS (11)
stands a::".::, stands a:':’;::, stands af:';:;’
her O O me O O this O O
his O O mine o O you O O
[ O O my O 0O your O O
it OO that O O
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17. QUESTION WORDS (6)
_ under- " _ under- u . under
i e i s e
how O o when O O who O o
what O 0O where O 0 why o 0
18. PREPOSITIONS AND LOCATIONS (11)
. under- u . under- un under-
i i e s
away O O inside O O there O O
back O O off O O under C O
down O O on O o up O O
in O O out O O
19. QUANTIFIERS (8)
. under- u - under- under- under-
b e e ot s
all O O nane O O same O O
another O O not O O some O O
more O O other O O
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Child’'s Name Sex

Birthdate Today's Date

The MacArthur
Communicative
Development
Inventory: Words
and Sentences

Copytight 1993 All Rights Reserved*
*For information/copies, contact Singular Publishing Group, Inc
4284 41st St San Diego, CA 92105
Call Toll free 1-800-521-8545

Proper Mark o~ Improper Marks
P [ USE NO 2 PENCIL ONLY i , ROO@

SR D RS

PART 1 WORDS CHILDREN USE

A. VOCABULARY CHECKLIST
Children understand many more words than they say. We are particularly interested in the words your child SAYS. Please go
through the list and mark the words you have heard your child use. If your child uses a different pronunciation of a word (for
example, "raffe” instead of "giraffe” or "sketti” for “spaghetti”), mark the word anyway. Remember that this is a "catalogue”
of all the words that are used by many different children. Don"t worry if your child knows only a few of these right now.

1. SOUND EFFECTS AND ANIMAL SOUNDS (12)
baa baa O meow O uh oh O
choo choo O moo O vroom O
cockadoodledoo O ouch O woof woof O
grr O quack guack O yum yum O

2. ANIMALS (Real or Toy) (43)
alligator O duck O penguin O
animal O elephant O pig O
ant O fish O pony O
bear O frog O puppy @)
bee O giratfe O rooster O
bird O goose O sheep O
bug O hen O squirrel O
bunny O horse O teddybear O
butterfly O kitty O tiger O
cat O lamb O turkey O
chicken O lion O turtle O
cow O monkey O wolf O
deer O moose O zebra o
dog O mouse o
donkey O owl o
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3. VEHICLES (Real or Toy) (14)
airplane O firetruck O tractor O
bicycle O helicopter O train O
boat O motorcycle O tricycle O
bus O sled O truck O
car o stroller O

4. TOYS (18)
ball O chalk @] pencil O
balloon O crayon O play dough O
bat O dol! O present O
block O game O puzzle O
book O glue O story O
bubbles Q pen @) toy (@)

5. FOOD AND DRINK (68)
apple O food O pizza O
applesauce O french fries O popcorn o
banana O grapes O popsicle O
beans O green beans O potato O
bread O gum O potato chip o
butter (@) hamburger O pretzel O
cake O ice O pudding O
candy O ice cream O pumpkin O
carrots O jello O raisin O
cereal O jelly O salt O
cheerios O juice O sandwich O
cheese O lollipop o sauce O
chicken O meat O soda/pop O
chocolate O melon O soup O
coffee O milk O spaghetti O
coke O muffin O strawberry O
cookie O noodles O toast O
cormn O nuts O tuna O
cracker o orange O vanilla O
donut O pancake O vitamins O
drink O peanut butter O water O
egg O peas Q yogurt O
fish O pickle @)

6. CLOTHING (28)
beads O jacket O slipper O
belt O jeans O sneaker O
bib O mittens O snowsuit O
boots O necklace O sock O
button O papmas O sweater O
coat O pants O tights O
diaper O scarf O underpants O
dress O shirt O zipper O
gloves O shoe O
hat O shorts O
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7. BODY PARTS (27)

ankle O feet O nose O
arm O finger O owie/boo boo @)
belly button O hair O penis* O
buttocks/bottom * O hand O shoulder @)
cheek O head O tooth O
chin O knee O toe O
ear o leg O tongue O
eye O lips O tummy O
face O mouth O vagina * Q
* or word used in your family

8. SMALL HOUSEHOLD ITEMS (50)
basket O glassess O plate O
blanket O hammer O purse O
bottle O jar O radio O
box O keys O scissors O
bowl O knife O soap O
broom O famp O spoon @]
brush O ight O tape O
bucket O medicine O telephone O
camera O money O tissue/kleenex O
can O mop O toothbrush @)
clock O nail O towel O
comb O napkin O trash O
cup O paper @) tray O
dish O penny O vacuum O
fork O picture O walker O
garbage O pillow O watch O
glass o plant O

9. FURNITURE AND ROOMS (33)
basement O drawer O rocking chair O
bathroom O dryer o room @)
bathtub O garage O shower O
bed O high chair @) sink @)
bedroom O kitchen O sofa o
bench O living room O stairs O
chair o oven O stove o
closet O play pen o table o
couch @) porch O ™ O
crib O potty O washing machine O
door O refrigerator o window O

10. OUTSIDE THINGS (31)
backyard O rain O star O
cloud O rock O stick O
flag O roof O stone O
flower O sandbox O street @)
garden O shove! O sun o
grass O sidewalk O swing O
hose O sky O tree O
ladder o slide O water O
lawn mower O sSNOW O wind O
moon O snowman O
pool O sprinkler O
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11. PLACES TO GO (22)
beach O home O school O
camping O house O store O
church® O movie O woods O
circus o outside O work O
country O park O yard O
downtown O party O z00 O
farm O picnic O
gas station O playground O

*or word used in your family

12. PEOPLE (29)
aunt O doctor O nurse o
baby O fireman O child’s own name O
babysitter O friend O people O
babysitter's name O girl O person O
boy o grandma® O pet's name O
brother o grandpa ™ O police O
child O lady O sister O
clown o mailman O teacher O
cowboy O man O uncle O
daddy™® O mommy* O

*or word used in your family

13. GAMES AND ROUTINES (25)
bath o hello O shopping O
breakfast O lunch O snack O
bye O nap O s0 big! o
call {on phone) O night night O thank you O
dinner O no O this little piggy O
give me fivel O patty cake O turn around O
gonna get you! O peekaboo O yes O
go potty O please O
hi @) shh/shush /hush O

14. ACTION WORDS (103)
bite O drive O hug O read O swim O
blow O drop O hurry o ride O swing O
break O dry O jump O rp O take o
bring O dump O kick O run O talk O
build O eat O kiss O say O taste O
bump O fall O knock O see O tear O
buy O feed O lick O shake O think O
carry O find O like O share O throw O
catch O finish O listen O show O tickle O
chase o fit O look O sing O touch O
clap O fix O love O sit O wait O
clean O get O make O skate O wake O
climb O give O open O sleep O walk O
close O go O paint O slide O wash O
cook O hate O pick O smile O watch O
cover O have O play O spill O wipe O
cry O hear O pour O splash O wish O
cut O help o pretend O stand O work O
dance O hide o pull O stay O write O
draw O hit O push O stop O
drink o hold O put O sweep O
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15. DESCRIPTIVE WORDS (63)
allgone O full O orange O
asleep O gentle O poor O
awake O good O pretty O
bad O green O quiet O
better O happy O red O
big O hard O sad O
black O heavy O scared O
blue O high O sick O
broken O hot O sleepy O
brown O hungry O slow O
careful O hurt O soft O
clean O last O sticky O
cold O little O stuck O
cute O long O thirsty O
dark O loud @) tiny O
dirty O mad O tired O
dry O naughty O wet QO
empty O new @) white O
fast O nice O windy O
fine O noisy O yellow O
first O old O yucky O

16. WORDS ABOUT TIME (12)
after O morning O today O
before O night O tomorrow O
day O now O tonight O
later O time O yesterday O

17. PRONOUNS (25)
he O me O their O we O
her O mine O them O you O
hers O my O these O your O
him O myself O they O yourself O
his O our O this O
| O she O those O
it O that O us O

18. QUESTION WORDS (7)
how O when O which O why O
what O where O who O

19. PREPOSITIONS AND LOCATIONS (26)
about O down O on top of O
above O for O out O
around O here O over O
at O inside/in O there O
away O into O to O
back O next to O under O
behind O of O up o
beside O off O with O
by O on O

20. QUANTIFIERS AND ARTICLES (17)
a O each O other O
all O every O same O
alot O more O some O
an O much O the O
another O not O 100 O
any O none O
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Appendix B
Pearson Vocabulary

W Word Classes T

Start @

Allages: Item 1

Reversal Rule
None

Repetitions
Allowed

Discontinue Rule
Four consecutive 0 scores

Correct responses are i
it P - egfee in l}:‘qld. Clrc}e 11f the student selects both correct words, and 0 if the student selects one or more incorrect words.
. P each item with Listen, to focus the student's attention on the new word series.

)OMmo u
‘ RERPY frog dog 26. equal early size alike 1o
milk apple banana 27. crooked connected Joined rotated 1.0
ral ; cat whiskers  nest SCORE ~ 28. quest quench search literal 1 0
1. cat cow kitten 1 0 29 longitude volume attitude latitude 1 0
2. marker pencil strawberry 1 0 30. enthusiastic envious effective  eager 10
3. foot hand belt 1 0 31. permanent temporary faulty stereo 10
4. stroller helicopter  plane 1 0 32 disagree persuade  urge compound 10
5. eyes socks shoes 1 0 33. occupied relevant complicated vacant 1.0
6. candle apple flashlight 1 0 34, adventurous prosperous reliable wealthy 1 0
7. slide swing snowman 1 0 35. biography lecture memoir parchment 1 0
8. alligator caterpillar  butterfly 1 0 36 intellectual essential gradual crucial 1 0
Say, Now you will have four words to choose from. (Tumn the 37. repossess recycle renovate  restore 1 0
Stimulus Book page and say,) Tell me the two that go together best. . o N
38. informal apathy imitation  caricature 1.0
9. comb 503 brush tissue 1 0
P 39. arid parched tricky serene 1 0
10. pink circle square 7 10 X
40. assimilate  incorporate retaliate articulate 1 0
11. key razor hammer nail 1 0
12:4C 3 M check 10 Raw Score

Say, Now we are going to do some that don’t have pictures. Listen
and tell me the two words that go together best. Proceed to Item 13.

llem Anal

13. running jumping eating hearing 10

SemanticClass 1,2, 3,4,5 6,7, 8,9, 10, 11, 12, 13, 16, 19, 20, 21 23 35, 38

14. books porch library cave 1 0 | Location 14, 15
Composition 17, 18

| car 1 0
Viehey gherar e Synonym 16, 25, 26, 27, 28, 30, 32, 34, 36, 37, 39, 40

|
|
16. silent quiet gentle tired 1.0 Object Function 11, 22

0 ‘ WordOpposiles 24,29, 31,33

T rok shies ple Hoth k Nare Bold items appearin morethan one category. ) ' -
18. park candle wax mirror 10
19. minute decade ht;ur winter 1.0
20. north Celsius globe west 1.0
21. spring morning weekend  afternoon 1 0
22, sniff eyes see hand 1.0
23. dancing caring hearing smelling 10
24. smooth wise rough heavy 1 0

25. affirming appointing  achieving accomplishing 1 0
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