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Copyright
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Any person who, without authorization, infringes upon the
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hundred million rupiah).

. Any person who, without authority and/or without the

permission of the creator or copyright holder, infringes upon
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permission of the creator or copyright holder, infringes upon
the creator’s economic rights as referred to in Article 9(1)(a),
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Any person who commits an act that meets the elements
referred to in paragraph (3) in the form of piracy shall be
punished by imprisonment for a maximum of 10 (ten) years
and/or a fine of up to Rp 4,000,000,000.00 (four billion
rupiah).
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PREFACE

The writer would like to express heartfelt gratitude to
Allah SWT for His grace, mercy, and blessings, which have
given the writer the strength and opportunity to complete this
paper. This paper was written to fulfill an academic assignment
and to develop a better understanding of the topic discussed.

Psycholinguistics is the scientific study of how language
is connected to the human mind. It explains how people
acquire, understand, produce, and process language by
integrating concepts from linguistics, psychology, cognitive
science, and neuroscience. One of the main topics is word
processing, which discusses how words are stored in the
mental lexicon, a mental dictionary containing information
about spelling, pronunciation, meaning, and grammatical
functions. Word meaning is organized through semantic
relationships such as synonyms, antonyms, hyponyms, and
hypernyms. Several theories explain lexical representation,
including the Hyperspace Analogy to Language (HAL), which
measures word relationships based on co-occurrence, and
Latent Semantic Analysis (LSA), which analyzes hidden
semantic relationships among words. Theories such as the
Symbol Grounding Problem and Embodied Semantics
emphasize that word meanings are not only represented
symbolically but are also grounded in real-world experiences
and sensorimotor activities.



The writer is aware that this paper is still not perfect.
Therefore, all comments, suggestions, and constructive
criticism are sincerely welcomed as valuable input for future
improvement. It is hoped that this paper will be useful and
provide meaningful insight for the readers.

Tangerang, Juli 2026
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CHAPTER1
WORD PROCESSING

% The Anatomy of a Word: Mentally Representing Word

Form

In psycholinguistics, the mental representation of a word is not
stored as a static dictionary entry, but as a complex, multi-
layered cognitive structure. When we encounter a word, our
mental lexicon instantly dissociates and processes its structural
component (the form) independently from its meaning. Word
form representation relies on a dual architecture:

a. Orthographic Representation: The abstract mental code for
the visual arrangement of letters (spelling) required for
reading and writing.

b. Phonological Representation: The mental blueprint of the
word's acoustic  properties, containing segments
(phonemes), syllable boundaries, and stress structures

required for spoken word recognition and production.
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Psycholinguistic models (such as the Dual-Route
Cascaded model) indicate that access to these forms occurs via
parallel lexical pathways, meaning the brain can recognize
familiar word shapes holistically while simultaneously
deploying sublexical decoding systems to sound out unfamiliar

sequences.

Lexical Semantics

Lexical semantics investigates how word meanings are
structurally organized and represented within the cognitive
architecture. Rather than treating meanings as isolated
concepts, semantic networks. Words are connected through
structural webs including synonymy (shared meanings),
antonymy (opposing concepts), and hierarchical structures
such as hyponymy (where a specific term like "sparrow"
belongs under the broader category or hypernym "bird"). The
speed with which we access these meanings is heavily
influenced by semantic priming, proving that activating one
lexical node inherently leaks cognitive energy to structurally or

semantically adjacent nodes.

Associationist Accounts of Word Meaning: HAL and LSA
To explain how humans extract complex word meanings from

their environment without explicit dictionaries, computational
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psycholinguistics introduced statistical, high-dimensional
vector spaces. These models are built on the distributional
hypothesis: words that occur in similar contexts tend to have
similar meanings.

One of the advantages of high-dimensional co-occurrence
approaches to semantics is that they avoid some of the
problems associated with the feature-based approach to word
meaning,.

On this account, semantic similarity is a function of the
number of overlapping semantic features —words with more
features in common have more similar meanings.

LSA and HAL get around the problem of subjectivity in
feature descriptions by doing away with subjective feature
descriptions altogether. Their methods of calculating semantic
similarity are entirely objective and, hence, replicable and

falsifiable.

Hyperspace Analogy to Language (HAL)

The HAL model operates via a moving contextual window
passed over vast text corpora. It records co-occurrence statistics
within the window, assigning higher weights to words
appearing in immediate proximity to one another. This

constructs a massive, high-dimensional matrix where each
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word is represented as a structural vector of its spatial

frequencies with other terms.

% Latent Semantic Analysis (LSA)

tracking words across distinct text documents. It uses a
mathematical matrix decomposition called Singular Value
Decomposition (SVD). SVD reduces thousands of noisy
database dimensions into a localized, latent semantic space. In
this compressed space, the absolute meaning of a word is
represented as its geometric coordinates relative to other
words, allowing the system to deduce hidden semantic
similarities between words that may never have directly

appeared in the exact same sentence.

The Symbol Grounding Problem
Despite the mathematical success of computational models like
HAL and LSA, they face a severe theoretical bottleneck known
as the Symbol Grounding Problem, formally articulated by
cognitive scientist Stevan Harnad (1990).

Purely statistical models define words strictly by pointing
to other words (e.g., a vector for "apple" is defined by its
mathematical distance from "fruit," "red," and "pie"). Harnad

argued that this mimics a person trying to learn a foreign
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language using a dictionary written entirely in that foreign
language; the search results in an endless, circular loop of
abstract symbols. The symbols remain completely ungrounded
because they lack a direct bridge linking them to the physical,

real-world entities they represent.

Embodied Semantics

As a direct theoretical resolution to the symbol grounding
problem, Embodied Semantics argues that the human
conceptual system is inherently grounded in our physical
sensorimotor experiences. According to this framework,
language comprehension does not consist of manipulating
abstract, amodal symbols in an isolated cognitive module.
Instead, understanding language requires active mental
simulation.

When a person reads or hears the sentence "She kicked
the ball," the brain does not simply fetch an abstract text
definition of '"kick." Neuroimaging demonstrates that the
linguistic input automatically recruits the premotor and motor
cortices specifically the somatotopic neural regions that
physically control the human leg and foot. Meaning is thus
derived by running real-time, micro-simulations of physical
perception, spatial movement, and emotional states, effectively
anchoring abstract language directly to bodily experience.
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According to the indexical hypothesis, establishing a
word's meaning requires three processes.

a. First, the word must be tied or indexed to actual objects in
the world or analog representations of those objects in the
mind.

b. In the second step, people "use the indexed object or
perceptual symbol to derive affordances"

c. The third process in creating meaning from utterances is to
mesh or combine the affordances of the different indexed

objects and characters in the utterance.

The embodied semantics approach, and the indexical
hypothesis in particular, offer a potential solution to the symbol
grounding problem, but does that mean that the hypothesis is
actually correct? We can evaluate the hypothesis by contrasting
predictions made by the indexical hypothesis with predictions
generated from the high-dimension co-occurrence approaches
to word meaning. To do so, Glenberg and Robertson (2000)
constructed scenarios where critical objects were not good fits
to the context based on co-occurrence metrics derived from
HAL and LSA, but where the described actions were consistent
with affordances derived from the situation described in the

scenario.
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Table 1. Comparison Amodel vs Embodied Semantics

Teories
Theoretical Amodal Semantics | Embodied Semantics
Metric (HAL/LSA)
Representati Abstract, Sensorimotor brain
on Style mathematical simulations and
feature vectors or physical imagery.

symbols.

Statistical Direct interaction
Cognitive distributions across between human
Origin linguistic inputs. body and

environment.

Neural Isolated, language- | Distributed sensory,
Localization specific symbolic motor, and affective

network blocks.

cortical zones.
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CHAPTER II
SPEECH PROCESSING AND
NEUROLINGUISTICS

% Evolutionary Foundations of Human Language

cognitive evolution is human language. A greater variety of
speech sounds are made possible by the lowered larynx's
growth (Lieberman, 2000). Humans also have sophisticated
brain mechanisms that facilitate symbolic communication and
language.

According to the bioprogram theory, people are naturally
inclined to learn grammar (Bickerton, 1988). Despite having
little input, children acquire language quickly, according to
data from their language acquisition. The notion that language
is an intrinsic cognitive ability is supported by comparative
research showing that monkeys lack hierarchical syntax and

generativity (Pinker, 1994).
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Speech Production

According to Willem Levelt's influential model, speech

production is a highly orchestrated, three-step cognitive and

physical process that transforms a fleeting thought into spoken

words (Levelt, 1989):

a.

Conceptualisation: creating the desired message: where the
speaker determines the core message or intention they
want to convey, selecting the relevant ideas from memory
without yet anchoring them to specific word

Formulation: a linguistic stage where these abstract
concepts are translated into natural language. During
formulation, the brain selects the appropriate vocabulary
(lexical items) and grammatical structures, while also
mapping out the necessary phonological plan —essentially
assembling the mental blueprint of how the words should
sound.

Articulation: Making spoken sounds through articulation:
where the lungs, vocal cords, tongue, lips, and jaw
physically execute the pre-planned movements, vibrating
the air to generate the audible speech sounds that a listener

hears.
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From conceptual level to phonological encoding, the

WEAVER++ model provides a hierarchical explanation of this

process (Levelt et al., 1999).

a.

Speech Mistakes

Speech mistakes reveal information about language
processing: Errors in semantics ('dog" — ‘cat")
Phonological mistakes: "fig beetroot" instead of "big feet"
These mistakes demonstrate the several interacting levels
involved in language formation (Dell, 1986).

The phenomenon of the tip of the tongue

Meaning and sound are separated in the TOT state, which
exhibits incomplete phonological information retrieval

(Brown & McNeill, 1966).

Articulation and the Speech System

Coordination of articulation entails:

a.

The respiratory system

b. The phonatory system

C.

The articulatory system

Place, manner, and voicing are used to classify speech

sounds. Speech becomes continuous and complicated when

sounds overlap, a process known as coarticulation (Liberman et

al., 1967). Brain injury impacts articulation, as seen by
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neurological conditions such Foreign Accent Syndrome

(Blumstein & Kurowski, 2006).

Speech Perception

a. Decoding continuous sound streams is a part of speech
perception.

b. Problem with segmentation: unclear word boundaries

c. Sounds are heard as distinct categories in categorical
perception (Liberman et al., 1957).

d. Top-down processing: interpretation is influenced by
context

e. According to McClelland and Elman (1986), the TRACE
model describes perception as interactive processing on

several levels.

Mental Lexicon
A organised network called the mental lexicon stores:
a. Meanings of words

b. Sounds and Grammar

Related words stimulate one another, according to
semantic priming. Context and frequency have an impact on
lexical access. According to the cohort model, several word
candidates are activated at the same time (Marslen-Wilson,

1987).
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Neurolinguistics

a. Theleft hemisphere is where language is mostly processed:
Speech production in Broca's Area Wernicke's Area —
understanding

b. Aphasiais caused by damage:
Broca's non-fluent speaking Wernicke's verbose yet useless
speech

c. Distributed neural networks are demonstrated by current
research (Friederici, 2011).
Semantic processing difficulty is reflected in N400 (Kutas
& Hillyard, 1980).

Integration of Language Processes

Perception and speech production are always interacting. The
brain combines cognitive, muscular planning, and sensory
input. Research on mirror neurones indicates that perception
and production overlap processes (Rizzolatti & Craighero,

2004).

Sentence Processing
Sentence processing is gradual, which means interpretation
happens word by word, according to Matthew J. Traxler (2012).

Important Ideas:
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a. Bottom-up (input-driven) processing.
b. Knowledge-driven top-down processing.

c. Predictive processing (foreseeing subsequent words).

% The Dynamic Nature of Sentence Processing

Psycholinguists study the precise cognitive mechanisms people
use to organize words during speech production, as well as the
immediate strategies listeners rely on during comprehension.
When parsing an utterance, listeners must decode structural
cues to determine how individual words relate to one another.
This cue recognition is essential for accurately reconstructing
the speaker's intended meaning.

Within this domain, three distinct concepts interact to
enable communication:

a. Syntax: The study of the formal structural cues a specific
language provides to demonstrate the relationships
between words in a sentence.

b. Syntactic Parsing: The study of how a comprehender
actively interprets those structural cues in real time to map
out relationships between words as the sentence unfolds.

c. Sentence Processing: The cognitive system by which a
listener or reader combines individual words into an

integrated interpretation. Crucially, sentence processing
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operates incrementally; comprehenders must constantly
make split-second decisions about how to group words
into phrases and clauses before they have received enough
linguistic information to be entirely certain of the correct
structural interpretation. (Clifton, C. Jr., & Dulffy, S. A.
(2001). Traxler, M. J. (2011).

< Garden Path Model

The Mechanism of Immediate Interpretation

Human sentence comprehension is a fundamentally

incremental process. Rather than passively buffering an entire

auditory or visual string and postponing interpretation until a

sentence is complete, language comprehenders immediately

evaluate and integrate words as they encounter them in real
time.

While this rapid, word-by-word interpretation strategy
allows for highly efficient language processing under normal
circumstances, it is inherently prone to local vulnerability:

a. Successful Processing: In structurally straightforward
sentences, immediate integration works seamlessly,
leading to rapid, accurate comprehension.

b. Structural Deception: When a sentence contains temporary

structural ambiguities, this immediate processing strategy
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can actively mislead the system, forcing the cognitive
parser to commit to an incorrect grammatical analysis.

c. The Garden-Path Effect: The resulting cognitive disruption
characterized by a temporary misunderstanding, a measu-
rable inflation in reading or processing time, and the
subsequent need to mentally double-back and reanalyze
the sentence structure—is formally termed the Garden-

Path Effect.

The Garden Path Model is a syntax-first theory of
sentence processing proposed by Lyn Frazier (1979, 1987). It
explains that readers or listeners interpret sentences
incrementally by initially constructing the simplest possible
grammatical structure based on syntactic information alone. If
later words reveal that the initial interpretation is incorrect, the
parser must reanalyze the sentence to arrive at the correct
meaning. This temporary misinterpretation is known as the

garden path effect.
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How the Garden Path Model Works
Sentence processing follows several stages.

Input Sentence

!
Word Recognition

!

Initial Parsing

!
Choose Simplest Structure

!

Continue Reading

!
Conflict Appears

!

Reanalysis

!

Correct Interpretation
Figure 1. Stages of the Garden Path Model
Example:
“The horse raced past the barn fell.”
Readers initially misinterpret and later reanalyze.
Principles:
a. Minimal attachment

b. Late closure
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Constraint-Based Model

This model argues that multiple cues are used simultaneously:
Syntax

b. Semantics

c. Context

d. Frequency

Traxler (2012) suggests real comprehension uses a

combination of both models.

Eye-Tracking Evidence

Eye-tracking shows:

a. Slower reading on difficult words
b. Re-reading during ambiguity

c. Real-time processing measurement

This supports the idea that comprehension is interactive

and dynamic.
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CHAPTER III
MIRROR NEURONS AND SPEECH
PERCEPTION

Mirror neurons are special nerve cells that become active when
a person performs an action and also when observing another
person doing the same action. These neurons are related to
imitation, learning, communication, empathy, and social
interaction. Mirror neurons help humans understand actions,
facial expressions, emotions, and behavior through
observation. They also contribute to language development
because people often learn communication by watching and
imitating others. Functions of Mirror Neurons

Helping humans imitate actions.
b. Supporting communication and social learning.
c. Helping people recognize emotions.
d. Supporting children’s language development.

e. Increasing empathy and social interaction.
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Examples of Mirror Neuron Activities

a. Children learn to speak by copying their parents” mouth
movements.

b. People smile when others smile.

c. Students imitate teachers during learning activities.

d. Children learn dancing by observing instructors.

e. Someone yawns after seeing another person yawn.

0

% Mirror Neurons and Speech Perception

understanding speech sounds. Through speech perception,
people can understand words, meanings, sentences, and
messages during communication.

Mirror neuron theory explains that speech perception
does not only involve hearing, but also speech movements.
When listening to speech, the brain may internally activate
movements related to pronunciation.

For example, when someone hears the word “mama,” the
brain may activate movements of the lips and mouth associated
with saying the word. Mirror neurons help connect perception
and action because listeners may unconsciously imitate speech
movements while understanding language. Examples:

a. Children learn words by hearing and repeating them.
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b. Students improve pronunciation by observing mouth
movements.

c. People understand speech better when they can see facial
expressions.

d. Babies understand simple words before speaking clearly.

According to William Crain, language development is
connected to cognitive development, experience, and
interaction with others. Children acquire language step by step
through observation, imitation, and communication in their
environment.

On the other hand, Lilo Martin states that language
learning includes different components such as phonology,
syntax, semantics, and language use. Children not only copy
sounds but also understand meanings and learn sentence
patterns.

Mirror neurons may contribute to this process because
children often observe speech movements and imitate what
they hear. However, Crain and Lilo Martin explain that
language acquisition is also influenced by memory, thinking

processes, and social interaction.
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% The Motor Theory of Speech Perception

only through hearing sounds, but also through mentally
simulating speech movements. This means that when people
listen to speech, the brain may activate motor areas related to
speaking.

The theory also explains why people usually understand
their native language more easily than foreign languages
because they are already familiar with the articulation patterns.
Motor activity is important in language learning because
children often imitate sounds and mouth movements before
speaking fluently. Examples:

a. Foreign language learners imitate pronunciation from
teachers.

b. Babies observe adults while learning speech.

c. People understand speech more easily when lip

movements are visible.

% Mirror Neurons in Language Learning

Mirror neurons may contribute to language learning because
children often learn through observation and imitation.

Language development happens gradually through
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interaction, listening  activities, and communication
experiences. Children usually learn language by:

a. Listening to sounds

b. Observing mouth movements

c. Repeating words

d. Practicing communication

e. This process helps children develop vocabulary,

pronunciation, and sentence structures.

Examples

a. Children repeat words spoken by parents.

b. Students practice pronunciation by observing articulation.
c. Babies recognize familiar words before speaking them.

d. Children build sentences through daily conversations.

According to Matthew H. Traxler, mirror neurons became
important in psycholinguistics because they were believed to
support the motor theory of speech perception. This theory
explains that people may understand speech by activating
motor processes related to speaking.

Traxler explains that mirror neurons helped strengthen
the motor theory because they showed a connection between

action and observation. When people listen to speech, the brain
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may activate motor areas that are used to produce similar
sounds.

However, Traxler also explains that human language is
more complex than only motor activity. Language
understanding also involves grammar, meaning, memory,
context, and the hearing system. Therefore, mirror neurons may
help speech perception, but they are not the only explanation
for language understanding.

Examples:

a. Students often copy their teacher’s pronunciation when
learning a foreign language.

b. Children learn to speak by watching mouth movements
and repeating sounds.

c. People usually understand speech more easily when they
can see facial expressions and lip movements.

d. Babies may understand some words before they are able to

pronounce them properly.
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CHAPTER IV
SENTENCE PROCESSING AND
MODELS OF PARSING

% Sentence Processing

humans understand spoken or written language. During
communication, the brain processes words and sentences
rapidly so meaning can be understood correctly. Although
people usually experience this process naturally, sentence
comprehension actually involves complex mental activities
such as lexical access, syntactic analysis, semantic
interpretation, prediction, and contextual integration.
According to Field (2003), sentence processing is one of the
main topics in psycholinguistics because it explains how
humans understand language in real time.

When people hear or read language, the brain
immediately identifies words. This process is known as lexical
access. Lexical access refers to retrieving the meaning of words
from memory during communication. For example, when
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someone hears the word “teacher,” the brain automatically
connects it with concepts such as school, education, learning,
and classroom activities. Harley (2014) explains that lexical
access happens automatically and becomes faster through
repeated exposure to language.

Another important aspect of sentence processing is
syntactic processing. Syntax relates to grammatical structure.
During comprehension, the brain analyzes the relationship
among words in order to identify subjects, verbs, objects, and
modifiers. For example, in the sentence “The students
completed the assignment,” the brain recognizes “students” as
the subject and “completed” as the verb. According to Traxler
(2012), syntactic processing helps humans organize language
systematically during communication.

Semantic processing also has an important role in
language comprehension. Semantic processing focuses on
interpreting meaning. Humans combine meanings of
individual words in order to understand complete ideas and
messages. For instance, when hearing the sentence “The baby is
crying,” listeners usually connect it with emotions, discomfort,
or care because of their previous experiences with babies.

Fernandez and Cairns (2011) state that semantic processing
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enables humans to interpret language meaningfully in different
situations.

Sentence processing becomes more difficult when
ambiguity appears. Ambiguity occurs when a sentence has
more than one possible interpretation. For example, the
sentence “I saw the man with the telescope” may produce two
meanings. The telescope may belong to the speaker, or it may
belong to the man. In most cases, people depend on context to
determine the intended meaning. Altmann (1998) explains that
ambiguity resolution is an important part of sentence
comprehension because humans frequently encounter multiple
interpretations during communication.

Context also has a very important role in sentence
processing. Humans rarely understand language without
considering situations, background knowledge, previous
conversations, and social environments. For example, the
sentence “It’s cold here” may simply describe the temperature,
but in another situation it may indirectly ask someone to close
the window. This shows that language comprehension involves
not only grammar but also pragmatics and contextual

interpretation.
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Working memory is another factor that influences
sentence processing. Working memory temporarily stores
information while people process language. Long and
complicated sentences require greater memory capacity
because individuals must remember earlier information while
understanding later parts of sentences. Just and Carpenter
(1992) explain that limitations in working memory can affect
reading comprehension and sentence interpretation.

Modern psycholinguistic research studies sentence
processing through several experimental methods. Reaction-
time experiments are used to measure how quickly people
respond to language stimuli. Eye-tracking technology examines
eye movements during reading to observe comprehension
processes. Brain-imaging methods such as EEG and fMRI are
also used to investigate neurological activity during language
comprehension. Friederici (2011) states that these methods help
researchers understand how the brain processes syntax and
semantics during communication.

Research on sentence processing contributes greatly to
language education and cognitive psychology. Teachers can
apply psycholinguistic principles to improve reading

comprehension and language-learning strategies. Moreover,
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sentence-processing studies help psychologists understand
language disorders such as aphasia and dyslexia.

In general, sentence processing demonstrates the
complexity of human communication. Humans are able to
understand language efficiently because the brain integrates
grammar, meaning, memory, prediction, and contextual

information simultaneously during comprehension.

0

% Parsing Models: Two-Stage Models

structures during sentence comprehension. Parsing theories
explain how humans arrange words into meaningful sentence
structures during communication. One influential theory in
psycholinguistics is the Two-Stage Model. According to Fodor
and Frazier (1980), sentence comprehension occurs through two
different stages: syntactic analysis and semantic interpretation.
The first stage focuses on syntactic analysis. In this stage, the
brain automatically analyzes grammatical structure before
considering meaning or context. This process is often called
syntax-first processing because syntax becomes the main source
of information during early comprehension. Usually, the parser
selects the simplest grammatical interpretation because it

requires less cognitive effort.
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For example, when readers encounter a sentence, they
immediately identify subjects, verbs, and objects based on
grammatical rules. Traxler (2012) explains that humans process
language incrementally, meaning comprehension develops
word by word during reading and listening. This allows
communication to occur quickly and efficiently.

The second stage involves semantic interpretation and
contextual integration. During this stage, the brain checks
whether the initial grammatical interpretation matches the
intended meaning and context. If the interpretation is incorrect,
the brain revises the sentence structure and forms a new
understanding. This process explains why readers sometimes
experience temporary misunderstanding while reading
sentences.

One important concept related to the Two-Stage Model is
the garden-path sentence. Garden-path sentences initially
direct readers toward incorrect interpretations before revealing
the correct meaning. For example: “The horse raced past the
barn fell.”

Readers first interpret “raced” as the main verb.
However, later they realize that “fell” is actually the main verb,

forcing the brain to reorganize the sentence interpretation.
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Harley (2014) explains that garden-path sentences support the
idea that syntax is processed before semantics.

Another example is: “While Anna dressed the baby
played in the crib.” At first, readers think Anna dressed the
baby. Later, they realize that Anna dressed herself while the
baby was independently playing in the crib. This temporary
misunderstanding happens because the parser initially chooses
the simplest grammatical structure.

The Two-Stage Model became influential because it
explains temporary confusion during reading and listening.
However, several researchers criticize the theory because it
underestimates the role of semantics and context in early
sentence processing. MacDonald, Pearlmutter, and Seidenberg
(1994) argue that humans often use contextual information
earlier than predicted by the model. These criticisms later
encouraged the development of alternative theories such as
Constraint-Based Models.

Even though it receives criticism, the Two-Stage Model
remains important in psycholinguistics because it provides a
strong theoretical foundation for understanding sentence
parsing and grammatical analysis. The theory also contributes
greatly to studies of reading comprehension and cognitive

processing.
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Parsing Models: Constraint-Based Models

Constraint-Based Models explain sentence processing as an
interactive activity involving multiple sources of information
simultaneously. Unlike the Two-Stage Model, Constraint-Based
Models suggest that syntax, semantics, context, and previous
experiences all work together from the beginning of language
comprehension. According to MacDonald, Pearlmutter, and
Seidenberg (1994), humans use all available information during
language processing rather than depending only on grammar
first.

Constraint-Based Models emphasize the importance of
constraints in sentence interpretation. Constraints are factors
that influence how sentences are understood, such as
grammatical structure, word meaning, contextual information,
frequency of language use, and background knowledge. The
brain evaluates several possible interpretations and chooses the
interpretation that receives the strongest support.

For example, consider the sentence: “The policeman saw
the spy with the binoculars.”

This sentence has two possible interpretations. The
policeman may have used the binoculars, or the spy may have
carried them. According to Constraint-Based Models, context

immediately affects interpretation. If the discussion is about
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police investigations, listeners may assume that the policeman
used the binoculars. However, if the topic is about secret agents,
people may assume that the spy carried the binoculars.

Constraint-Based Models also highlight the role of
language experience and frequency. Humans tend to interpret
language based on patterns they often encounter in daily
communication. Familiar sentence structures are usually
processed faster because they are already stored in memory.
Fernandez and Cairns (2011) explain that previous linguistic
experiences strongly influence sentence comprehension.

Another important characteristic of Constraint-Based
Models is parallel processing. Instead of analyzing only one
interpretation at a time, the brain may consider several possible
interpretations  simultaneously. The most appropriate
interpretation is selected after evaluating contextual and
semantic support. This explains why humans are generally able
to resolve ambiguity quickly during communication.

Research using eye-tracking and reaction-time experi-
ments supports Constraint-Based Models. Studies show that
readers often use semantic and contextual information
immediately during sentence comprehension. For example,
when people encounter ambiguous words, their interpretation

is strongly influenced by surrounding context from the earliest
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stages of processing. These findings challenge the syntax-first
assumption proposed by the Two-Stage Model.

Constraint-Based Models contribute significantly to
modern psycholinguistics because they provide a more flexible
explanation of sentence comprehension. The theory explains
that language understanding is interactive and dynamic rather
than strictly sequential. Furthermore, these models help
researchers understand how humans process language
naturally in everyday communication.

Overall, Constraint-Based Models suggest that sentence
processing involves cooperation among grammar, semantics,
context, memory, and experience simultaneously. This theory
demonstrates the complexity of human cognition and explains
how efficiently the brain processes language during

communication.
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CHAPTER V
LANGUAGE DEVELOPMENT IN
INFACY AND EARLY CHILDHOOD

% Pre verbal Foundations and Early Auditory Perception

he can say the first word. In the early months, babies
communicate using basic sounds. At first it was just crying
reflexively. At the age of 2 months, there began to be a soft
snort. At the age of 6 months, they already like to try their voices
and start babbling. The chatter also has its stages. At first only
repeat one syllable, like "ba-ba". Over time it becomes more
varied, like "ba-da-ma". The cool thing is, the newborn actually
already has the innate ability to distinguish all the language
sounds in the world. The research of Eimas et al in 1971 showed
that babies can distinguish the sound contrast from any
language. But when approaching the age of 1 year, the baby's
brain experiences what is called "perceptual narrowing". As
researched by Werker & Tees in 1984, the child's brain began to

focus on the sounds that he often heard in the surrounding
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environment. A foreign voice that has never been used, over

time it is no longer read by his brain.

% Phonological Mapping and Vocabulary Explosions

The transition into genuine linguistic expression occurs around
twelve months, marked by the arrival of the first meaningful
words. This period is called the holophrastic stage, as children
use a single word to convey an entire, complex message or
desire. As children cross into the 18-to-24-month window, they
experience an abrupt and massive acceleration in word
learning, widely recognized as the "word spurt" or vocabulary
explosion.

To successfully tie a new word to its correct real-world
referent, toddlers rely on implicit cognitive constraints. For
instance, the whole-object assumption drives children to view a
new label as a name for an entire entity rather than its
individual parts or color. Similarly, the mutual exclusivity bias
prompts them to assume that each unique object has only one
designating name (Markman, 1989). During this rapid learning
curve, children frequently make developmental mapping
errors, such as overextension (e.g., calling every round object a
"ball") or underextension (e.g., restricting the word "cat"

exclusively to their own family pet).
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Syntactic Progression and Structural Rules

When children's vocabulary has reached about 50 words,
usually 18 to 24 months old, they start to be able to combine
words into two words. For example "want milk", "mom read".
This phase is called telegraph talk. Children only use important
words, the rest like the words "yang", "di", "ke" like to be told so
that they quickly reach the meaning.

As children construct longer sentences, they naturally
extract grammatical configurations from the speech around
them. Clear evidence that children learn internal structural
rules rather than just copying adults blindly is found in the
phenomenon of overregularization. This occurs when children
apply standard grammatical suffixes to irregular words,
resulting in terms like "runned" or "feets" (Marcus et al., 1992).
Additionally, young learners employ syntactic bootstrapping,
using the structural layout of an unfamiliar sentence to deduce

the meaning of novel verbs (Gleitman, 1990).

Theoretical Debates: Innatism vs. Social Constructivism
Until now it is still a big debate among psycholinguists: what

exactly makes children learn languages so fast?
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«» Nativist Framework

Popularized by Noam Chomsky in 1965. He said that human
children are born already equipped with a special module in the
brain called Language Acquisition Device or LAD. In it there is
already Universal Grammar which is a blueprint for all
languages. Chomsky also has a stimulus poverty argument. The
point is, the language that children hear every day is messy,
often broken, with many mistakes. According to him, it is
impossible for a child to master complicated grammar just from
listening to words like that, especially without being taught
formally.

Interactionist/ Constructivist Framework Led by Michael
Tomasello in 2003. He doesn't agree that grammar has been
prepared since birth. According to him, the grammar appears
by itself from the general brain's ability, such as the ability to
understand patterns and read social situations. Children learn
languages through direct interaction. From everyday chat, they
absorb patterns, then make their own language rules. So there

is no special module, but purely learning from experience.

«» The Critical Period Framework

The timeline of language learning is deeply bound to the

biological maturation of the brain. The Critical Period
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Hypothesis (CPH) proposes that there is a strict, biologically
determined window in early life during which humans must be
exposed to language to achieve native fluency (Lenneberg,
1967).

Neurological evidence demonstrates that early childhood
is characterized by immense brain plasticity (neuroplasticity),
during which language tasks gradually lateralize into the left
hemisphere. If a child is severely isolated from linguistic contact
during these critical years (as documented in tragic cases of
feral children or late-identified deaf individuals), the
corresponding neural pathways fail to specialize. This results in
permanent impairments in morphosyntax, even if the
individual remains capable of learning isolated vocabulary

words later in life (Pinker, 1994).

0

% Environmental Scaffolding and Child-Directed Speech

The biological basis is already there from birth, but it is the
social environment that is the main trigger so that the child's
language can develop. In almost all cultures, caregivers will
unconsciously change the way they speak when talking to the
baby. This phenomenon is called Child-Directed Speech or

CDS, which is often also called "parentese".
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When talking to babies, adults usually use different
language. This language is called CDS or Child-Directed
Speech. The characteristic is that the voice becomes higher, the
tone goes up and down like singing, the vocals are lengthened,
and the sentences are made as simple as possible. Jerome
Bruner in 1983 called environmental support like this as LASS,
short for Language Acquisition Support System. According to
psycholinguistics, CDS has an important role. First, CDS makes
babies easier to focus and not get bored quickly. Second, CDS
helps babies remember where one word ends and another word
begins. Third, CDS gives examples of sounds that are easily
caught by babies, so the process of learning sounds and
vocabulary becomes faster. This is also supported by the

research of Kuhl et al in 2003.
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CHAPTER VI
LANGUAGE DEVELOPMENT IN
EARLY CHILHOOD

% Background of the Study

Language is one of the most remarkable achievements of
human development. From the very first months of life,
children begin their journey into language not through formal
instruction, but through natural exposure, interaction, and an
innate drive to communicate. What is truly fascinating is how
rapidly this process unfolds. By the time most children reach
their fifth birthday, they have already mastered the basic
grammatical structures of their native language, accumulated
thousands of words in their vocabulary, and developed the
ability to hold meaningful conversations with the people
around them (Hoff, 2014).

Early childhood, generally defined as the period from
birth to age eight, is widely recognized as the most critical
window for language acquisition. During this period, the brain
exhibits extraordinary neuroplasticity a heightened capacity for
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forming and reorganizing neural connections in response to
experience. This biological readiness, combined with rich social
interaction and environmental input, creates the ideal
conditions for language to develop rapidly and naturally (Kuhl,
2010).

Language development in early childhood is not a single,
uniform process. Rather, it involves the simultaneous
development of multiple interconnected components:
phonology (sound system), semantics (meaning), syntax
(grammar), morphology (word structure), and pragmatics
(social use of language). Each of these components develops in
a relatively predictable sequence, though the pace and style of
development can vary considerably from one child to another
depending on biological, cognitive, social, and environmental
factors (Gleason & Ratner, 2017).

Among the many processes involved in early language
development, two stand out as particularly fundamental and
widely studied: the learning of word meanings and the role of
syntactic knowledge in supporting vocabulary growth.
Learning word meanings or lexical development is the process
through which children map new words onto the concepts and
objects they represent. This is no simple task. A child hearing a

new word for the first time must determine, out of an infinite
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number of possibilities, exactly what that word refers to. Yet
children accomplish this with remarkable speed and accuracy,
a phenomenon researchers have called "fast mapping" (Carey &
Bartlett, 1978).

Equally important is the role of syntax in supporting
word learning. The theory of syntactic bootstrapping, proposed
by Gleitman (1990), suggests that children use the grammatical
structure of sentences as a clue to figure out the meanings of
unfamiliar words — particularly verbs and other relational
terms that cannot be easily learned through direct observation
alone. This theory highlights the deep interconnection between
grammar and vocabulary in the language acquisition process.

Understanding how children learn word meanings and
how they use syntactic information to support this learning has
important implications not only for developmental psychology
and linguistics, but also for early childhood education,
language intervention, and the support of children with

language delays or disorders.

Objectives of the Study

This chapter aims to provide a comprehensive and accessible

overview of two key processes in early childhood language

development: the learning of word meanings and syntactic

bootstrapping. Specifically, the objectives of this study are:
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To explain the definition and process of learning word
meanings in early childhood, including the cognitive
mechanisms and strategies children use to acquire new
vocabulary.

To identify and discuss the key factors that facilitate or
challenge word meaning learning in young children,
including both internal (cognitive, biological) and external
(environmental, social) influences.

To provide concrete examples of how word meaning
learning unfolds in real children across different stages of
early childhood.

To define and critically explain the theory of syntactic
bootstrapping, including its theoretical foundations and
relationship to broader theories of language acquisition.
To examine the relationship between syntactic knowledge
and semantic development, demonstrating how grammar
and vocabulary mutually support each other in early
childhood.

To illustrate the practical importance of syntactic
bootstrapping through real-world examples and discuss its

implications for early childhood language education.
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Significance of the Study

This study is expected to provide useful information about
language development in early childhood. For students, this
study can improve their understanding of how children acquire
language. For teachers and parents, this study can help them
support children’s language learning effectively through
communication and interaction. In addition, this study may
also become a useful reference for future researchers who are
interested in studying language acquisition and child

development.

% Definition and Process of Learning Word Meanings

Word Meaning Learning
Word meaning learning, more formally known as lexical
development or vocabulary acquisition, refers to the process
through which children acquire the ability to associate spoken
or written words with the concepts, objects, actions, or
relationships they represent. It is one of the central and most
intensively studied aspects of language development, because
without words, meaningful communication is simply not
possible.

At its core, learning a word involves two things:
recognizing the word as a distinct unit of sound (or print), and

mapping it onto a concept or referent in the world. This sounds
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straightforward, but as philosopher W.V.O. Quine (1960)
tamously illustrated with his "gavagai" thought experiment, the
mapping problem is actually deeply complex. When a child
hears an adult say "dog" while pointing at a dog, there are
countless possible meanings the word could have the animal as
a whole, its fur, its movement, the act of running, the color
brown, and so on. Yet children consistently arrive at the correct

interpretation with remarkable speed and accuracy.

The Pace of Word Learning
The sheer pace of vocabulary acquisition in early childhood is
staggering. Research suggests that between the ages of 18
months and 6 years, children learn an average of 5 to 10 new
words per day (Clark, 2009). By the time they enter school, most
children have a productive vocabulary of around 5,000 words
and a receptive vocabulary words they understand but may not
yet produce that is considerably larger (Bloom, 2000).

This rapid rate of acquisition has led researchers to
propose a number of cognitive mechanisms and learning
strategies that children use to make the word-learning process

more efficient.
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Fast Mapping
One of the most important discoveries in the study of lexical
development is the phenomenon of fast mapping, first
described by Carey and Bartlett (1978). Fast mapping refers to
children's remarkable ability to form an initial, partial
representation of a new word's meaning after only one or two
exposures to it.

In their original study, Carey and Bartlett introduced a
novel color term ("chromium") to preschool children in a
naturalistic context, saying something like "Bring me the

"

chromium tray, not the red one." Even without explicit
teaching, children were able to pick up that "chromium"
referred to a color specifically, an unusual one they hadn't
heard before and retained some memory of this new word
weeks later.

Fast mapping does not produce a complete or fully
accurate word representation immediately. Rather, it gives
children a "foot in the door" enough information to begin using

the word and to refine its meaning through subsequent

encounters (Carey, 2010).

Slow Mapping
In contrast to fast mapping, slow mapping refers to the gradual,
extended process through which children refine and
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consolidate their understanding of a word's full meaning over
time. While fast mapping allows children to acquire a rough
initial understanding of a new word quickly, slow mapping is
what transforms that rough understanding into the detailed,
nuanced knowledge of word meaning that adult speakers
possess (Carey, 2010).

For example, a child might fast-map the word "justice" to
mean something like "fairness" after hearing it used in a few
contexts. But the full, multidimensional meaning of "justice" its
legal, moral, and philosophical dimensions develops slowly

over many years through continued exposure and experience.

Constraints on Word Learning
Given the infinite number of possible meanings a new word
could theoretically have, researchers have proposed that
children use a set of cognitive constraints or default
assumptions that narrow down the possibilities and make word
learning more efficient. The most widely discussed constraints
include:
a. The Whole Object Constraint
When children hear a new word used in reference to an
object, they assume it refers to the object as a whole rather
than to one of its parts, properties, or actions (Markman,
1990). This is why a child hearing "dog" for the first time
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assumes it refers to the entire animal, not just its tail or its
bark.

The Taxonomic Constraint

Children assume that words refer to categories of objects at
the same level of abstraction, rather than to thematically
related objects. So if a child learns the word "dog," they
extend it to other dogs, not to bones or dog houses
(Markman & Hutchinson, 1984).

The Mutual Exclusivity Constraint

Children tend to assume that each object has only one label.
When they encounter a new word in the presence of a
familiar object (which already has a label) and an
unfamiliar object, they assume the new word refers to the
unfamiliar object (Markman & Wachtel, 1988). This
constraint is closely related to what researchers call
"disambiguation" or "N3C" (Novel Name-Nameless
Category) assumption.

The Shape Bias

Research has shown that children, particularly in the early
stages of vocabulary development, tend to extend new
object names based on shape rather than color, texture, or
size (Landau, Smith & Jones, 1988). A child who learns that

a particular U-shaped object is called a "dax" will tend to
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call other U-shaped objects "dax" as well, regardless of their

material or color.

Social and Pragmatic Learning
Beyond cognitive constraints, children also rely heavily on
social cues and pragmatic information to learn word meanings.
Joint attention the shared focus of two individuals on the same
object or event plays a crucial role in early word learning
(Tomasello, 2001). Children are remarkably sensitive to the
direction of an adult's gaze, gestures, and communicative intent
when trying to figure out what a new word refers to.
Baldwin's (1991) research demonstrated that 18-month-
old infants can use speaker gaze to correctly identify word
referents even in ambiguous situations. When an experimenter
used a new word while looking into a bucket (out of the child's
line of sight), children correctly mapped the word onto the
object the experimenter was looking at showing that they
understood the word referred to whatever the speaker found

interesting, not whatever the child was looking at.

% Factors and Challenges in Learning Word Meanings

Facilitating Factors
Several factors have been identified as important facilitators of

word meaning learning in early childhood:
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Child-Directed Speech (CDS)

Adults naturally modify their speech when talking to
young children, using simpler vocabulary, shorter
sentences, higher pitch, slower pace, and more repetition.
This modified register often called "motherese" or child-
directed speech has been shown to facilitate word learning
by making linguistic input more salient and easier to
process (Snow, 1995). Research by Hoff and Naigles (2002)
found that the quantity and quality of maternal speech
were significant predictors of children's vocabulary
growth.

Joint Attention and Social Interaction

As noted above, joint attention episodes moments when
caregiver and child are focused on the same object or event
provide optimal conditions for word learning. Tomasello
and Farrar (1986) found that the frequency of joint attention
interactions at 15 months was a significant predictor of
vocabulary size at 21 months.

Reading Aloud and Shared Book Reading

Shared book reading is one of the most powerful contexts
for vocabulary development in early childhood. Books
expose children to a wider range of words than everyday

conversation, including many low-frequency words that
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children are unlikely to encounter in day-to-day interaction
(Bus, van IJzendoorn & Pellegrini, 1995). Research
consistently shows that children who are read to frequently
develop larger vocabularies and stronger literacy skills.
d. Quantity of Language Exposure

Hart and Risley's (1995) landmark study found enormous
variation in the amount of language that children from
different socioeconomic backgrounds hear in early
childhood. By age three, children from higher-income
families had heard approximately 30 million more words
than children from lower-income families a gap that had
significant consequences for vocabulary development and

later academic achievement.

Challenges in Word Meaning Learning

Despite children's impressive word-learning abilities, the

process is not without challenges:

A. The Mapping Problem
As discussed earlier, determining the correct referent of a
new word from a single exposure is inherently ambiguous
(Quine, 1960). While cognitive constraints help narrow the
possibilities, children still make systematic errors in word
mapping, particularly with abstract, relational, or context-
dependent words.
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Overextension and Underextension

Young children commonly make two types of errors in

word meaning;:

a. Overextension occurs when a child uses a word too
broadly for example, calling all four-legged animals
"dog" (Clark, 1993).

b. Underextension occurs when a child uses a word too
narrowly for example, using "cup" only for their own
specific cup, not for cups in general.

c. These errors reflect the gradual nature of word
meaning refinement and the fact that children's initial
word representations are often incomplete.

Abstract and Relational Words

Concrete nouns (words for objects) are generally easier for

children to learn than verbs, adjectives, prepositions, and

other relational terms. This is because the referents of
concrete nouns are more directly observable you can point
toa"dog" or a "ball" while the meanings of relational words
depend heavily on context and the relationship between

entities (Gentner, 1982).

Individual Differences

Children vary considerably in the pace and style of their

vocabulary development. Some children show a referential
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style, characterized by an early focus on object names,
while others show an expressive style, characterized by
more social phrases and formulaic language (Nelson, 1973).
These individual differences are influenced by a complex
interplay of genetic, temperamental, social, and environ-

mental factors.

% Examples of Word Meaning Learning in Children

To make the processes described above more concrete, the

following examples illustrate how word meaning learning

unfolds in real children at different stages of early childhood:

a.

Example 1: Fast Mapping in a Toddler (Age 2)

A 2-year-old is playing with her mother. The mother picks
up a blue object the child has never seen before and says,
"Look at this whisk! It's a whisk." The next day, when the
child sees the same object in a kitchen drawer, she points
and says "wisk!" demonstrating fast mapping. She has
formed an initial association between the word and the
object after just one exposure, though she may not yet
know all the details of what a whisk is or does.

Example 2: Overextension (Age 18 months - 2 years)

A classic example of overextension: a child learns the word

"moon" to refer to the full moon in the night sky. He then
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begins using "moon" to refer to other round objects a round
lamp, a circular plate, the letter "O" on a sign. This shows
that the child has mapped "moon" onto the concept of
roundness rather than the specific celestial object. Over
time, through corrective feedback and further exposure,
the child refines his understanding and restricts "moon" to
its correct referent (Clark, 1993).

Example 3: Using Social Cues for Word Learning (Age 18
months)

An 18-month-old girl is sitting with her father. Her father
looks excitedly into a box and says "A modi! Look at the
modi!" The child cannot see inside the box but follows her
father's gaze. Later, when shown the object from the box
alongside an unfamiliar object, she correctly identifies the
"modi" as the object her father was looking at
demonstrating her ability to use social cues and speaker
intent to guide word learning (Baldwin, 1991).

Example 4: Vocabulary Spurt (Age 18-24 months)

Around 18 months of age, many children experience a
sudden acceleration in vocabulary growth, sometimes
called the *'vocabulary spurt"* or *'naming explosion."*
Before this point, a child might be learning one or two new

words per week. After the spurt, the rate may jump to 5-10
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new words per day. Researchers believe this spurt reflects
a conceptual insight the understanding that everything has
a name that dramatically accelerates the word-learning
process (Bloom, 1993).
e. Example 5: Learning Abstract Words (Age 4-5)

A 4-year-old hears his grandmother say "I'm feeling
nostalgic today" while looking at old photographs. He
doesn't understand the word but picks up from context that
it has something to do with looking at old things and
feeling a particular emotion. Over the next few weeks, he
hears the word again in similar contexts and gradually
builds up a richer understanding of its meaning illustrating
the slow mapping process for abstract vocabulary (Carey,

2010).
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% Definition and Theories of Syntactic Bootstrapping

What is Syntactic Bootstrapping?
Syntactic bootstrapping is a theory of language acquisition that
proposes children use their knowledge of grammatical
structure specifically, the syntactic frame in which a word
appears as a clue to infer the word's meaning. The term was
coined by Lila Gleitman in her influential 1990 paper, "The
Structural Sources of Verb Meanings," though the idea builds
on earlier theoretical work in the field.

The central insight of syntactic bootstrapping is elegant
and powerful: the position and function of a word within a
sentence carries rich information about its meaning. In English,
for example, nouns typically appear after articles ("a," "the") and
before verbs. Verbs appear between noun phrases and often
take tense and aspect markings. Adjectives appear before nouns
or after linking verbs. Children who have internalized these
structural regularities can use them as clues to figure out what
a new word means even before they fully understand the word
from context or observation alone. As Gleitman (1990, p. 35)
herself put it: "The child can use the sentence position and
structure in which an unknown word appears as a clue to that

word's meaning."
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Theoretical Background
Syntactic bootstrapping emerged as a response to a perceived
limitation in purely observation-based accounts of word
learning. While it is relatively straightforward to explain how
children learn the names of concrete objects they can simply
observe the object while hearing its name it is much harder to
explain how children learn the meanings of verbs, prepositions,
mental state terms, and other relational or abstract words.
Consider the verb "give." When a child hears "Mommy is
giving the ball to daddy," they see a complex scene involving
multiple participants, objects, and actions. How do they know
that "give" refers to the act of transferring an object, rather than
to the motion of Mommy's arm, the trajectory of the ball, or the
relationship between Mommy and Daddy? Gleitman's answer
is that the syntactic structure of the sentence provides critical
clues: "give" appears in a position (between a subject and an
object noun phrase) that is characteristic of verbs, and more
specifically, of verbs that involve the transfer of something

between two participants.

Relationship to Other Theories

Syntactic bootstrapping is one of several bootstrapping theories
in language acquisition research. The broader bootstrapping
metaphor pulling yourself up by your bootstraps captures the
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idea that children use one type of linguistic knowledge to
acquire another.

Semantic bootstrapping, proposed by Pinker (1984), is the
complementary theory: children first use their knowledge of
word meanings to infer grammatical categories and rules. In
Pinker's account, children learn that words for objects are
nouns, words for actions are verbs, and so on and they use these
semantic-to-syntactic mappings to build up their grammatical
knowledge.

Gleitman's syntactic bootstrapping theory essentially
reverses this direction: once children have some basic
grammatical knowledge (acquired through semantic
bootstrapping or innate mechanisms), they can use that
syntactic knowledge to infer the meanings of new, particularly
difficult words.

Most contemporary researchers view semantic and
syntactic bootstrapping not as competing theories but as
complementary mechanisms that work together in a mutually

supportive cycle (Fisher, 2002).
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% The Relationship Between Syntax and Meaning

How Syntax Informs Meaning
The relationship between syntactic structure and word
meaning is not arbitrary. Cross-linguistically, there are
systematic correspondences between grammatical categories
and semantic types that children can exploit:

Nouns tend to refer to objects and entities
b. Verbs tend to refer to actions, events, and states
c. Adjectives tend to refer to properties and attributes
d. Prepositions tend to refer to spatial and temporal

relationships

These correspondences are not perfect there are nouns

that refer to events (e.g., "explosion," "arrival") and verbs that
refer to states (e.g., "know," "believe") — but they are reliable
enough to provide useful clues for word learning (Gleitman &
Papafragou, 2005).

Beyond grammatical category, the specific syntactic
frame in which a verb appears provides information about the
number and type of participants involved in the event the verb
describes. This is the core of Gleitman's (1990) argument:

a. A verb appearing in a simple intransitive frame (e.g., "He

gorped") refers to a one-participant event
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b. A verb in a transitive frame (e.g., "She gorped the ball")
refers to a two-participant event involving an agent and a
patient

c. A verb in a ditransitive frame (e.g., "She gorped him the

ball") refers to a three-participant event involving transfer

Naigles (1990) provided compelling experimental
evidence for syntactic bootstrapping in 2-year-old children. In
her study, children were shown a video in which a duck pushed
a bunny while both animals performed the same arm
movement. Children who heard "The duck is gorping the
bunny" (transitive frame) interpreted "gorp" as referring to the
causal, pushing action. Children who heard "The duck and the
bunny are gorping" (intransitive frame) interpreted it as
referring to the shared arm movement. The children were using
syntactic structure to determine the meaning of the novel verb

exactly as syntactic bootstrapping predicts.

The Verb Island Hypothesis and Development

Tomasello (1992) proposed the Verb Island Hypothesis as an
alternative developmental account. He argued that children's
early verb knowledge is item-specific each verb is like an
"island" of knowledge, with children not yet having a general,

abstract understanding of verb argument structure. On this
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view, syntactic bootstrapping cannot operate fully until
children have developed more abstract grammatical
representations.

However, subsequent research has shown that even very
young children (as young as 21 months) show some sensitivity
to syntactic frames as cues to verb meaning, suggesting that the
capacity for syntactic bootstrapping emerges earlier than
Tomasello's account would predict (Fisher, Hall, Rakowitz &

Gleitman, 1994).

% Examples and Importance in Early Childhood

Concrete Examples of Syntactic Bootstrapping

a. Example 1: Learning a New Verb from its Syntactic Frame
(Age2)
Imagine a 2-year-old child watching two adults — one is
blicketingthe other, and both are also waving their arms.
The child hears:
"Look! She's blicketing him!"
The transitive syntactic frame ("she's [VERB]-ing him") tells
the child that "blicket" involves two participants an agent
doing something to a patient. Over subsequent exposures,

the child uses this structural clue to narrow down the
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meaning to the causal action (pushing, pulling, etc.) rather
than the shared movement (Naigles, 1990).

Example 2: Distinguishing Actions from States (Age 3-4)
A 3-year-old hears: "Daddy knows the answer" vs. "Daddy

is finding the answer."

Even without knowing what
"knows" means, the child can use the syntactic frame to
infer that "know" describes a mental state (it doesn't take
the progressive "-ing" marking naturally used for ongoing
actions), while "find" describes an active, ongoing process.
This helps the child build up accurate representations of
mental state verbs some of the hardest words for children
to acquire (Papafragou, Cassidy & Gleitman, 2007).
Example 3: Learning Prepositions Through Syntax (Age 3)
A child hears "Put the cup beside the plate." Even if the
child doesn't know what "beside" means, the syntactic
frame (preposition + noun phrase) signals that "beside"
expresses a spatial relationship between two objects.
Combined with the visual context, the child can infer that
"beside" refers to a side-by-side spatial arrangement.
Example 4: Mental State Verbs (Age 4-5)

Mental state verbs like "think," "believe," "know," and
"want" are particularly challenging for children because

their referents internal mental states are invisible and

Designed to Meet the Requirements of Psycholinguistic | 63



cannot be directly observed. Gleitman (1990) argued that
syntactic bootstrapping is especially important for learning
these words. The syntactic frames these verbs appear in
particularly their ability to take sentential complements
(e.g., "She thinks that the cat is hiding") signal that they
refer to propositional attitudes, helping children narrow

down their meanings.

Why Syntactic Bootstrapping Matters in Early Childhood

The importance of syntactic bootstrapping in early childhood

language development cannot be overstated:

a.

It Solves the Verb Learning Problem

Verbs are notoriously difficult for children to learn from
observation alone because the events they describe are
often fleeting, complex, and involve multiple possible
interpretations. Syntactic bootstrapping provides a
reliable, language-internal clue that complements
observational learning (Gleitman, 1990).

It Accelerates Vocabulary Growth

By enabling children to use grammatical structure as an
additional source of information about word meaning,
syntactic bootstrapping effectively multiplies the learning

opportunities available in each linguistic interaction. Every
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sentence a child hears becomes a potential word-learning
event.

It Supports the Learning of Abstract and Relational Words
As illustrated in the examples above, syntactic
bootstrapping is particularly valuable for learning words
whose meanings cannot be easily inferred from visual
context including verbs, mental state terms, prepositions,
and abstract nouns (Papafragou et al., 2007).

It Reflects the Deep Integration of Grammar and
Vocabulary

Syntactic bootstrapping illustrates a fundamental principle
of language: grammar and vocabulary are not separate,
independent systems but are deeply intertwined.
Children's developing grammatical knowledge actively
supports their vocabulary growth, and vice versa. This has
important implications for language education, suggesting
that grammar instruction and vocabulary instruction
should not be treated as entirely separate endeavors.
Implications for Language Intervention

For children with language delays or disorders, the
principles of syntactic bootstrapping suggest that
providing rich, varied syntactic input not just labeling

objects may be an effective strategy for supporting
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vocabulary development. Therapists and educators can use
syntactic frames deliberately to help children infer the

meanings of difficult words (Rice, 1990).

% Definition of Morphology and Syntax

What is Morphology?

Morphology is the branch of linguistics that studies the internal
structure of words specifically, how words are formed from
smaller meaningful units called *morphemes. A morpheme is
the smallest unit of meaning in a language. Some morphemes
can stand alone as complete words (called free morphemes),
while others must be attached to other morphemes to carry
meaning (called bound morphemes).

To illustrate: the word "dogs" contains two morphemes
"dog" (a free morpheme, meaning the animal) and "-s" (a bound
morpheme, indicating plurality). Similarly, "walked" contains
"walk" (free morpheme) and "-ed" (bound morpheme,
indicating past tense). Understanding how these building
blocks combine is at the heart of morphological knowledge
(Fromkin, Rodman & Hyams, 2018). Morphemes can be further
classified into two types:

a. Inflectional Morphemes
Inflectional morphemes modify a word to express

grammatical relationships such as tense, number, person,
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or case, without changing the word's basic category or
meaning. English has only eight inflectional morphemes:
Derivational Morphemes

Derivational morphemes create new words or change a
word's grammatical category. For example, adding "-ness"
to the adjective "happy" creates the noun "happiness."
Adding "un-" to "happy" creates the antonym "unhappy."
Unlike inflectional morphemes, derivational morphemes
often significantly change the meaning or category of the

base word (Bauer, 2003).

Table 2. Inflectional Morphemes

Inflectional Function Example

Morpheme

-s (plural) Marks noun dog — dogs
plurality

-'s Marks possession cat — cat's

(possessive)

-s (3rd person Marks present run — runs

singular) tense agreement

-ed (past | Marks simple past walk — walked

tense) tense
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-ing Marks ongoing eat — eating
(progressive) action
-en/-ed (past | Marks perfect or broken, eaten
participle) passive
-er Marks comparison tall — taller
(comparative)
-est Marks highest tall — tallest
(superlative) degree

What is Syntax?

Syntax is the branch of linguistics concerned with the rules and
principles that govern how words are combined to form
phrases, clauses, and sentences. While morphology deals with
the internal structure of words, syntax deals with the structure
of larger linguistic units how words are arranged to produce
grammatically well-formed and meaningful sentences.

Syntax specifies, for example, why "The cat chased the
mouse" is grammatically acceptable in English but "Cat the
mouse the chased" is not. The rules of English syntax require
that sentences follow specific patterns subject before verb, verb
before object in declarative sentences, and so on. These rules are
largely unconscious; native speakers follow them automatically
without being able to articulate them explicitly (Chomsky,

1965).
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A central concept in syntax is the phrase structure the
hierarchical organization of sentences into nested units. A

simple English sentence like "The little girl ate the cake" can be

I
Verb Phrase:jilj Noun Phrase:
ate the cake little girl
Adjective: little

analyzed as:

Noun Phrase:
The little girl

-
the cake

Figure 2. Hierarchical Structure

This hierarchical structure the idea that sentences are not
simply linear strings of words but nested units organized in a
tree-like fashion is a fundamental insight of modern syntactic

theory (Chomsky, 1957).
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The Relationship Between Morphology and Syntax

Morphology and syntax are closely interrelated. Inflectional
morphology, in particular, operates at the interface between the
two systems. The grammatical information encoded by
inflectional morphemes tense, number, agreement is
determined by syntactic relationships. For example, the subject-
verb agreement rule in English (e.g., "She runs" vs. "They run")
requires the verb's morphological form to match the syntactic
properties of the subject noun phrase. Children acquiring
language must learn both the morphological forms and the

syntactic contexts in which they are used (Pinker, 1999).

0

% Stages of Morphological and Syntactic Development

remarkably consistent developmental sequence across children
learning the same language, though the exact timing varies
between individuals. The following stages represent the
general trajectory of English morphosyntactic development.
A. Stage 1: The One-Word Stage (Holophrase Stage)
approximately 12-18 months
The earliest stage of syntactic development is characterized
by holophrases single words used to express complete
thoughts or intentions that would require a full sentence in

adult speech. A child saying "milk!" might mean "I want
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milk," "There's milk," or "I spilled the milk," depending on
context, intonation, and gesture.

At this stage, children show no morphological marking
words appear in their bare, uninflected forms. However,
children at this stage already show sensitivity to the sound
patterns and prosodic structure of their language,
suggesting that syntactic development has begun at a
perceptual level even before children produce multi-word
utterances (Jusczyk, 1997).

Stage 2: The Two-Word Stage approximately 18-24 months
Around 18 months, most children begin combining two
words into simple utterances. These two-word
combinations are not random they reflect consistent
semantic relationships that appear across children learning

different languages (Brown, 1973):

Table 3. Semantic Relations in the Two-Word Stage

Semantic Relation Example
Agent + Action "Daddy go"
Action + Object "Eat cookie"
Agent + Object "Mommy sock"
Possessor + Possession "My ball"
Entity + Location "Cup table"
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Attribute + Entity "Big dog"

Demonstrative + Entity "That car"

Importantly, children's two-word utterances already
respect word order rules English-learning children
consistently put agents before actions and actions before
objects, reflecting an early sensitivity to the syntactic
structure of their language (de Villiers & de Villiers, 1973).

At this stage, morphological marking is still largely
absent. Children produce telegraphic speech content
words (nouns, verbs, adjectives) without the grammatical
function words and inflections that adult speech requires.

C. Stage 3: The Telegraphic Stage approximately 24-30
months
As children begin to produce utterances of three or more
words, their speech still has a telegraphic quality rich in
content words but lacking function words (articles,
prepositions, conjunctions) and inflectional morphemes. A
child at this stage might say "Daddy go store" instead of
"Daddy is going to the store."

However, it is during the telegraphic stage that
morphological development begins in earnest. Roger

Brown's (1973) landmark longitudinal study of three
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children Adam, Eve, and Sarah identified 14 grammatical
morphemes and tracked the order in which they were
acquired. Brown found a remarkably consistent order of
acquisition across the three children, suggesting that
morphological development follows a universal sequence
driven by the semantic and syntactic complexity of each
morpheme rather than by input frequency alone.

Brown's Order of Morpheme Acquisition

Brown (1973) established the following sequence of

morpheme acquisition, from earliest to latest:

Table 4. Brown’s Order of Morpheme Acquisition

No | Morpheme Example | Age of Acquisition
(approx.

1 Present "He 19-28 months
progressive (- | eating"
ing)

2 Preposition "In cup" 27-30 months
i

3 Preposition “On table” 27-30 months
on"

4 Plural (-s) “Dogs” 24-33 months
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No | Morpheme Example | Age of Acquisition
(approx.
5 Past irregular “Went,” 25-46 months
“fell”

6 Possessive (-'s) | “Daddy’s” 26-40 months

7 Uncontractible “He is” 27-39 months
copula

8 Articles (a, the) | “the cat” 28-46 months

9 Past regular (- | “Walked” 26-48 months
ed)

10 | Third person | “He runs” 26-46 months
regular (-s)

11 | Third person | “He has,” 28-50 months
irregular “she does”

12 | Uncontractible | “He was 29-48 months
auxiliary going"

13 | Contractible “He’s big” 29-49 months
copula

14 | Contractible “He’s 30-50 months
auxiliary going”
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Brown found that the order of acquisition was more
strongly predicted by the semantic and grammatical
complexity of each morpheme than by how frequently
children heard it in input a finding that has been replicated
many times since (de Villiers & de Villiers, 1973).

Stage 4: Complex Sentence Development approximately 30
months onwards

From around 2.5 years, children begin to produce
increasingly complex sentences, including;:

a. Negative Sentences

The development of negation in English follows a well-

documented sequence (Klima & Bellugi, 1966):

a) Stage 1 (around 18-24 months): Negation is
marked by placing "no" or "not" at the beginning
or end of an utterance "No eat," "No milk," "Daddy
no."

b) Stage 2 (around 24-30 months): The negative
marker moves inside the sentence, but auxiliary
verbs are still absent " no want it," "He not going."

c) Stage 3 (around 30-36 months): Auxiliary verbs
appear with negative contractions "I don't want

it," "He isn't going."
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b. Question Formation

The development of questions also follows a consistent

sequence (Brown, 1973):

a) Stage 1: Rising intonation marks questions
"Daddy go?" "More milk?"

b) Stage 2: Wh-words (what, where, who) appear but
without auxiliary inversion "Where daddy
going?" "What that?"

c) Stage 3: Auxiliary inversion is mastered "Where is
daddy going?" "What is that?"

c. Relative Clauses

Relative clauses (e.g., "The dog that bit me") are among

the latest syntactic structures to be fully mastered, with

correct production typically emerging around age 4-5

and comprehension of complex relative clauses

continuing to develop into middle childhood (Diessel

& Tomasello, 2005).

d. Passive Sentences

The full passive construction (e.g., "The ball was

kicked by the boy") is one of the last syntactic

structures to be acquired, with reliable comprehension
typically not emerging until around age 5-7. Notably,

children find reversible passives (where either noun
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could be the agent) much harder than non-reversible

passives (Maratsos et al., 1985).

% Children's Grammatical Development and Common

Errors

The Nature of Children's Grammatical Errors

One of the most illuminating aspects of children's language
development is the systematic, rule-governed nature of their
grammatical errors. Far from being random mistakes, children's
errors reveal the underlying grammatical rules they have
constructed rules that are often more regular and consistent
than the adult grammar they are trying to acquire.

This observation is central to the nativist view of language
acquisition: children are not merely imitating adult speech but
are actively constructing a grammar based on the input they
receive. Their errors are evidence of this active construction

process (Chomsky, 1965; Pinker, 1999).

Overregularization Errors

Perhaps the most famous type of grammatical error in child
language is overregularization (also called overgeneralization)
the application of a regular grammatical rule to an irregular

form.
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A. Overregularization of Past Tense

English has both regular past tense forms (walk — walked)

and irregular forms (go — went, eat — ate, break — broke).

Young children typically go through a U-shaped

developmental pattern in acquiring past tense:

a. Phase 1: Children use irregular forms correctly "went,"
"fell," "broke" because they have memorized these as
individual items.

b. Phase 2: Children begin to learn the regular past tense
rule (-ed) and overapply it to irregular verbs "goed,"
"falled," "breaked," or even "wented."

c. Phase 3: Children gradually sort out which verbs are
regular and which are irregular, eventually producing
the correct adult forms.

This U-shaped pattern is particularly revealing
because children actually get worse before they get better
moving from correct "went" to incorrect "goed" before
returning to correct "went." This demonstrates that
children are not just memorizing forms but are actively
constructing and applying rules (Marcus et al., 1992).

Marcus et al. (1992) analyzed naturalistic speech data
from 83 children and found that overregularization errors,

while systematic, were actually relatively infrequent
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occurring in only about 2.5% of past tense contexts where
irregular forms were required. This suggests that children
do not simply abandon their knowledge of irregular forms
when they learn the regular rule but maintain both types of
knowledge simultaneously.

Overregularization of Plural

A similar pattern occurs with noun plurals. Children who
have correctly produced "mice" and "feet" as irregular
plurals may later produce "mouses" and "foots" or even the
doubly-marked "mices" and "feets" when they learn the
regular plural rule. These errors gradually disappear as
children learn which nouns take irregular plural forms

(Marcus et al., 1992).

Pronoun Errors

Young children commonly make errors in pronoun use,

particularly in the distinction between subject and object case

forms:

a.

Case Errors

Children sometimes use object pronouns (me, him, her)
where subject pronouns (I, he, she) are required for
example, "Me want cookie" or "Him is sleeping." These

errors are particularly common in the early stages of
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syntactic development and reflect the difficulty of
mastering the case system (Schiitze & Wexler, 1996).

b. Gender Pronoun Errors
Young children sometimes use pronouns with incorrect
gender saying "he" for a female referent or "she" for a male
referent. These errors are most common in early language
development and decrease as children consolidate the

association between gender and pronoun form.

Subject-Verb Agreement Errors

English requires agreement between the subject and the verb in
person and number "She runs" (correct) vs. "She run"
(incorrect). Young children frequently make errors in this area,
particularly with third-person singular agreement (the "-s"
suffix on verbs):

a. "She go to school" (instead of "She goes to school")

b. "He like cookies" (instead of "He likes cookies")

Interestingly, children show a non-adult pattern called
"optional infinitive" they sometimes produce verbs without
agreement markings, as if the verb were in its base (infinitive)
form, but they do not do this randomly. They tend to omit
agreement markers more often with certain types of verbs and

in certain syntactic contexts, suggesting that the underlying
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grammatical knowledge is present but not yet fully applied
(Wexler, 1994).

Auxiliary Verb Errors

English auxiliaries (be, have, do, will, can, etc.) are particularly

challenging for children because they have complex

grammatical functions and interact with tense, aspect, negation,

and question formation in complicated ways.

A.

Omission of Auxiliaries

In early stages, children frequently omit auxiliaries entirely

"She going" instead of "She is going," or "He done it" instead

of "He has done it."

Errors in Question Formation

Question formation in English requires auxiliary inversion

moving the auxiliary before the subject. Children acquiring

this rule often produce uninverted questions:

a. "What he is doing?" (instead of "What is he doing?")

b. "Where she went?" (instead of "Where did she go?")
These errors reflect the difficulty of the inversion rule

and the fact that it takes time for children to apply it

consistently across all question types (Stromswold, 1990).
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Double Marking Errors

Young children sometimes mark a grammatical feature twice

once with an irregular form and once with a regular affix:

a.

"He wented" (past tense marked both by the irregular
"went" and the regular "-ed")
"She goed" or "He dided go"
"The mices" (plural marked both by the irregular "mice"

and the regular "-s")

These double marking errors reveal that children have

simultaneously acquired both the irregular form and the

regular rule and have not yet learned that irregular forms

preempt the regular rule (Pinker, 1999).

Errors with Complex Syntactic Structures

a.

Passives

As noted earlier, passive sentences are among the last
structures to be fully mastered. Young children often
misinterpret reversible passives interpreting "The dog was
chased by the cat" as meaning the dog did the chasing,
following a simple subject-as-agent strategy (Bever, 1970).
Relative Clauses

Object-relative clauses where the relative clause modifies

the object of the main clause rather than the subject are
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particularly difficult for children. Sentences like "The dog
that the cat chased ran away" are significantly harder for
children to process and produce than subject-relative
clauses like "The dog that chased the cat ran away" (Diessel
& Tomasello, 2005).

Reflexives and Pronouns

Children show characteristic errors with reflexive
pronouns (himself, herself, themselves) and the binding
principles that govern their use. For example, young
children sometimes allow a pronoun to refer to a local
antecedent in contexts where adult grammar requires a
reflexive a pattern known as Principle B errors (Chien &

Wexler, 1990).

Why Children's Errors Matter

The systematic nature of children's grammatical errors is not

just an interesting curiosity it carries deep theoretical

significance. As Pinker (1999, p. 12) eloquently put it, children's

errors show that they are "not parrots" but 'little linguists"

active hypothesis-testers who construct grammatical rules from

the data available to them.

The errors children make, and the order in which they

overcome them, provide a window into the underlying

cognitive and linguistic mechanisms of language acquisition.
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They reveal which aspects of grammar are universally easy
(basic word order, early-acquired morphemes like "-ing") and
which are universally hard (passives, complex relative clauses,
the irregular/regular distinction). This knowledge has
important practical implications for language education,
speech-language therapy, and the design of language learning
programs for both typically developing children and those with
language disorders (Rice, Wexler & Cleave, 1995).

0

% Definition and Types of Word Categories

ability to recognize different kinds of words and understand
how those words are used in communication. According to
Hoff (2014), children gradually learn that words can be grouped
into categories such as nouns, verbs, adjectives, and adverbs.
This knowledge is important because it helps children
understand sentence patterns and communicate effectively.

In early childhood, children usually learn word categories
naturally through daily communication and language exposure
in their environment. During early childhood, they hear words
repeatedly in conversations, stories, songs, and classroom

activities. Through this process, children begin recognizing
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how words function in sentences. There are several main types
of word categories:

a. Nouns are words used to name people, animals, places, or

/i

things, such as “teacher,” “cat,” and “school.”

i 4

b. Verbs describe actions or activities, such as “run,” “eat,
and “play.”

c. Adjectives describe the characteristics or qualities of nouns,
such as “beautiful,” “small,” and “happy.”

d. Adverbs explain actions, time, place, or manner, such as

aw

“quickly,” “yesterday,” and “carefully.”

Understanding these categories supports vocabulary

growth and grammatical development in children.

0

% How Children Recognize Word Categories

Children begin to recognize word categories through repeated
exposure to spoken language in everyday situations. Parents,
teachers, and people around children play an important role in
helping them understand the functions of words in sentences.
Children often learn by listening to conversations and
observing how words are used in daily situations.

For example, children may understand that “dog” and
“ball” are nouns because they refer to objects, while words such

as “jump” and “sleep” are verbs because they describe actions.
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Children also use contextual clues and sentence patterns to
identify the role of words in communication.

Researchers also explain that sentence patterns help
children identify word categories more easily. When children
hear sentences repeatedly, they begin understanding where
nouns, verbs, and adjectives usually appear in sentence
structures. This process improves vocabulary development and

grammatical understanding.

0

% The Role of Word Categories in Language Development

communicate effectively. By understanding nouns, verbs,
adjectives, and adverbs, children can create clearer and more
meaningful sentences. Knowledge of word categories also
supports reading comprehension and writing ability.

In educational settings, understanding word categories
helps children improve academic performance because
grammar and vocabulary are essential parts of literacy
development.

Word categories are important in language development
because they help children organize vocabulary and
understand grammar rules. By understanding word categories,

children become more confident in expressing ideas and
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responding to conversations. Knowledge of word categories
also helps children understand sentence structure when
reading books or listening to stories. Knowledge of word
categories allows children to create meaningful and
grammatically correct sentences.

Furthermore, understanding word categories improves
children’s speaking, reading, and writing abilities. Children
who understand nouns, verbs, and adjectives can communicate
ideas more clearly. This knowledge also supports later

academic learning and literacy development.
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