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Abstract

The words in the lexicon are
arranged in order. The concept of lexical
semantic organization has been endorsed
by several proponents, who believe that
words from the same lexical category are
arranged in a module. Words that share a
common theme or conceptual relationship
are also assumed to be arranged in specific
modules. The former is called a taxonomic
relationship while the latter is called a
thematic relationship. The arrangement of
words in specific modules becomes
relevant in explaining the lexical-semantic
development in children and also in
explaining clinical aspects like priming and
cueing for different child language and
adult language disorders. The current book
chapter provides an overview of the models
proposed in explaining the lexical-semantic
organization and the contemporary aspects
pertaining to  the lexical-semantic
organization and can facilitate the reader's
knowledge about the lexical-semantic
organization, which further can help in
understanding the theoretical basis of the
clinical phenomenon.
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I. INTRODUCTION

The mental lexicon is thought to include a huge number of words. Several words are
kept in the mental lexicon. According to a study, a literate adult of a particular native
language will know more than 150,000 words and employs it 90% of the time in
conversations . The function of semantics and word meaning as the organizing principle of
concepts in the mental lexicon is highlighted within the larger context of semantic memory.
As a result, the models that were suggested were based on the agreed meaning of words, with
the assumption that meaning played an important role in how they were organized.

Lexical-semantic organization in the developmental population further proposed the
inclusion of two broader categories to classify the semantic relationships, namely: Attributive
and Evaluative responses.

e Attributive Relations: Attributive Relations refer to perceptual/ physical
characteristics, and part-whole relationships shared between words. E.g., Pillow-
Cotton, Cotton- white/ soft, etc.

e Evaluative Relations: Evaluative Relations refer to experiences or thoughts that are
internalized, generalized sayings, idioms, etc. E.g., Candy — Really like/ bad health.
The semantic relations listed above may be inspected through various perspectives,
including neurolinguistic and psycholinguistic realms. The literature has mentioned
these two methods, a majority slightly tilted toward the psycholinguistic aspects. The
lexical semantic organization has been extensively studied over the course of a
decade’s worth of literature on the developmental population, as previously
established. This also proposes a trajectory of the shift in dominance of one kind of
organization through the course of childhood, but very few instances are available of
this trend being tracked over the course of adulthood. To begin with, a profound
appreciation of the storage of the concepts in the lexicon is necessary; this is provided
by models of Semantic organization.

To gain insights into the lexical-semantic organization, here are a few models that
have been proposed to explain how this organization takes place in the mental lexicon:
According to a study, on the facade, theories of mental lexicon may be viewed as
representing a holistic front or the attributes of the words'?

1. Attribute/ Feature-based models include the semantic feature comparison model.

2. Holistic models may include the Hierarchical Network model, spreading activation
model, Adaptive character of thought model, Compound cue model, Distributed Memory
model, WorldNet model, Statistical models, etc.

e Hierarchical Network Model: It was put forth by a study to explain the storage and
retrieval mechanisms in Lexical storagel. It proposed the existence of a network of
words related by commonly shared concepts, put as nodes. This model proposed three
tiers of relationships: The connection was said to happen in two logical ways, namely:
category membership relation and property relation. In the former relation, an outline
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of how the words were linked is suggested, and in the latter, the attributes that are
shared by items in a hierarchy are suggested.

Super-ordinate class

The Highest possible level of
conceptrepresentation

Eg- Fumiture

Ordinate Class

The subsequent order of

representation

Eg- Chair, Table and their
properties

Subeordinate Class
Thelowest level m the hierarchy

Eg- Rosewood Table

Figure 1: Schematic representation of Hierarchical Network Model

The base of this model is rooted in the principle of cognitive economy. This
postulates that common information (property) is stored at only one level (the highest
level). Many subsequent behavioural investigations negated the validity of this
princiPIe, as it failed to explain many aspects, including that of the familiarity
effect!™. Thus, this theory could not stand to explain all the aspects of a functioning
mental lexicon.

e Spreading Activation Model: The spreading activation model designates words to be
organized in an interconnected nodal network™. It works on the principle of
familiarity and relatedness, i.e., more commonly recognized, and closely related
words are activated more strongly. The above-mentioned nodes have networks and
are activated based on the strength of the relatedness and distance amongst words.
Thus, when one node is activated, many nodes are triggered in parallel; but only the
strong nodes remain intact. The strongest nodes that are triggered are said to be
primed. Hence, the relationships that words share become significant. This model is
effective, as it helps in projecting the storage and processing aspects of Semantic
Memory. The connected nodes in the model help in deciphering association and
explain associative priming better. This model is widely accepted as it can account for
several events, including- the familiarity effect, typicality effect, etc.
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Figure 2: Schematic representation of the spreading activation model!

e Adaptive Character of Thought (ACT) Model: This computational model was
proposed, and it includes aspects of the Spreading activation model linked to an
execution system for production®. The model proposes that concepts are stored in
isolation, unrelated to words, but words are associated with concepts in their storage,
thus stating the contextual and environmental influence of words in the storage.

e Compound Cue Model [ The compound cue model describes lexical-semantic
activation as a comparison that occurs between cues in short-term Memory vs. long-
term memory. As soon as a word (prime) say X, is delivered, a compound cue (Y) is
generated in the short-term memory. The prime and the generated cues (X-Y) are
subsequently compared to those that previously existed in long-term memory. Hence,
in long-term memory, X-Y, as a pair, would generate stronger associations than R-S
or X-R, etc. Thus, this model also relies on familiarity and relatedness of previously
learned associations. The difference between the Spreading activation model and the
current is the inclusion of short-term memory processing.

e Distributed Memory Model™ Distributed Memory Model proposed was originally
derived from the Hopfield net™ This model proposes that storage occurs in terms of a
network of concepts interlinked to each other and assumes only one level of
processing as opposed to the connectionist principles (Input- hidden layer- Output).
The stronger linkages are said to be triggered in a simple yes/ no format, and these
linkages are further fortified by learning because of the addictive nature of their
functioning. After repeated triggering by a particular prime, learning is complete, and
stabilization occurs.
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Meaning Unit
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Figure 3: Schematic representation of modules in distributed memory model

e WorldNet Model: A study proposed an electronic database based on the principles of
the Hierarchical network model™®.This functions by storing the words in the form of
synonyms known as Synsets, and when to rectify the fact that not all words may share
the same synonyms, the concepts of hyponymy and hypernymy were suggested to
expand the organization further. The drawbacks of this model include the fact that it
cannot account for the use of the lexicon at the discourse level.

The above-described semantic models of lexical semantic organization do not
account for all the functions of the lexicon; hence this gave rise to the statistical
models listed below:

e Featural and Unitary Semantic Space Model: This model was put forth, which
gives importance to the organization being a modality-based and feature-wise
representation of concepts™. It assumes that concepts are linked to other linguistic
aspects (Phonology, morphology, syntax) through lexical-semantic association. Thus;
the lexical-semantic organization may be partly understood through the above-
mentioned prominent models. The conceptual structuring of the lexicon, maybe
viewed in the following manner, i.e., through hierarchical/context-based/
egoistical/feature-based affiliations. The samples provided in the available works of
the literature suggest that the majority of it has assessed the hierarchical and context-
based mode of organization.

The above-established relationships between words and the conceptual
organization of the same in the lexicon may be viewed through various perspectives.
A few of them have been summarized:

A few neurolinguistic investigations that suggest the dominant views of the
organization are summarized below: The neuro-anatomical correlates of taxonomic
and thematic responses were studied using fMRI™2, They employed a lexical decision
task with short stimulus onset asynchrony (200ms) across four conditions-
thematically related, taxonomically related, unrelated, and nonsense words, and made
use of the imaging data to predict the neuro-anatomical correlates of the related
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words. They concluded that thematic associations activate cortical areas such as the
left inferior frontal, middle temporal, and occipital regions, while taxonomic
associations activate the right middle frontal gyrus, left precuneus, and left thalamus.

A recent neurolinguistic study was conducted through Magneto
encephalography while employing a taxonomically and a thematic-based priming
task. Its findings suggested that the Anterior Temporal Junction is linked to
taxonomic association, while thematic associations activate Temporo-Parietal
Junction™!

Inference: Hence, thematic and taxonomic associations may be viewed as two
different facets because several neurolinguistic studies suggest varied neural
activation pathways for the two.

A few works of literature in this context have addressed the modality-based
differences that exist in lexical semantic organization: study explored the above using
an Event-related Potential (N400), and found that auditory modality has an early onset
latency and is more persistent over the visual modality™*

The study gave support to the above findings through a lexical decision task.
The available literature concerned with exploring developmental aspects of lexical
semantic organization is in abundance. There are studies that support the occurrence
of a “shift hypothesis” in children™

At a younger age, taxonomic and thematic associations are present (°.
Younger-aged children prefer thematic relations (event-based coordinates) over
taxonomic connections (category coordinates) on cued and serial recall tasks. The
taxonomic associations are bolstered by the fast development of vocabulary at that
age. Owing to the expansion of vocabulary in the preschool period, children have a
change in the tendency to prefer taxonomic over thematic associations. This
phenomenon has been termed as the shift hypothesis. As the child’s vocabulary
develops, the words are organized hierarchically, and stronger relationships amongst
certain concepts emerge over time.

In the Indian context, notable studies suggest the plausibility of the shift
hypothesis in developmental aspects. The study investigated the lexical-semantic
organization in bilingual children of age 6-8 years!*”). Repeated word association task
with thematic and taxonomic examples was administered, and the results of the study
indicated that children at 6 years of age were dominantly associated thematically, and
in the developing years, a paradigmatic (taxonomic) shift was noticed. Thus, this is in
support of the association shift paradigm in children. A few studies have attempted to
investigate the lexical-semantic organization in children and compare the results with
those of adults: In an investigation, they employed a match-to-sample task in which
the participants were forcibly asked to match the given stimuli to either a
taxonomically or a thematically related item, found that children and the elderly
preferred thematic relationship, whereas adults have a preference towards taxonomic
matches™. In contrast to the above study, compared the semantic organization
between adults and children through a lexical decision task*%. The method employed
used semantically related and unrelated word pairs to verify the effects of semantic
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priming. Through the findings, he concluded that the semantic organization in
children beyond 6-7 years of age could be equated to that of adults.” This is in a
continuum with the shift hypothesis mentioned in children. There have been few
mentions in the literature about the preferential associations in adults. Thus, there
have been very few attempts in the past to establish semantic associations beyond the
developmental frame, and those that exist are inconclusive. Further, the methods
frequently used to study the associations have been closed-set tasks, including
matching, sorting, or recall tasks. This has the potential to bias the participants and
affect the results.

A study has proven this by comparing tasks involving stimuli that were
strongly taxonomically organized with stimuli that were strongly thematically
organized, and the participants were asked to perform a sorting task!?”. The adult
participants preferred taxonomic associations in the former task and thematic
associations in the latter. Hence, the method of testing and the stimuli have always
played a major role in identifying the associations under test .The study conducted an
online survey wherein the participants were supplied with a questionnaire that
contained 659-word pairs, and they were asked to rate them as being taxonomically or
thematically related to two different sets of instructions. The results revealed that the
participants rated the stimuli as being dominantly taxonomic/ thematic, based on the
instruction given before each task, thus affecting the outcome of the data®

Inference: Thus, it is seen that closed-set tasks may cause bias. A new approach will
aid in gaining another perspective on the adult lexical-semantic organization, as the
current literature has modest answers. Hence open set association tasks will serve the
purpose of establishing the lexical-semantic organization. These include free word
associations, discrete word association tasks, etc. These terms may be defined as:

» Free word association task- Participants are asked to list as many words that
come to their minds as soon as they are presented with stimuli.

> Discrete word association task - Participants are asked to list as many words that
come to their mind in relevance to the presented stimuli as it is being presented.

There have been attempts to make word association norms for children and
adults 2 but very rarely in older. Some of the earliest views comparing the elderly
with the younger demographic on word association tasks stated: "They are
represented better by hierarchies of association principles that differ in the probability
of use, rather than by hierarchies of specific word-word affinities” *l. They studied
free association in older adults and revealed that the associations were affected by
vocabulary, irrespective of a?e[“].One of the early views to oppose the above findings
included those of the study 25261 "\who employed a free association task, to compare
the younger and elder populations, where they concluded that word relationships in
the semantic memory affects the association to a given word, and this may be affected
with increased age. Inthe study they compared younger and older adults, with mean
ages 20 and 63, respectively, in a free association task and found that the elderly
participants produced less commonly associated responses, with less consistent
responses in repeated trials, as opposed to their younger counterparts[27]. Thus,
suggesting differences across age groups.
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Since then, there has been more support from works of literature that made an
attempt at making word association norms for younger (mean age- 21.7 years) and
older adults (mean age — 71.6 years)®. The two groups were asked to give out
relevant words to the stimuli presented, which included verbs, nouns, and adverbs.
The auditory stimuli presented were simultaneously augmented with visual stimuli on
a card. The participants were not restricted in terms of the number of responses for
each word. The results took into account the three most common responses in each
group under investigation.

The study revealed that the three most popular responses had a high variability
index of 39.5%, which further strengthens the impression that there may be variation
in responses between the younger and the older population, which are yet to be
explored. In 2014, a study aimed to investigate age-related differences among
children, adults, and the elderly through a word association task. Graphical analysis of
the responses obtained suggested that there was an increase in the connectivity of the
network across ages, reaching its peak in young adults, and a slight decline was
witnessed in the elderly™”

The existing literature illustrates that a few attempts have been made at
comparing the typical and atypically aging population. The typically aging individuals
are shown to have a mild increase in multi-word responses to lexical naming tasks due
to word-finding difficulty®™®. The study compared word association responses
between the elderly population with and without dementia and reported that the
elderly tended to give multi-word responses and blank responses. These findings
further fortify the plausible shift in word association due to word finding and retrieval
difficulty due to aging®'

In the context of Indian literature, a few studies in recent years have made use
of free association tasks in order to explore the semantic organization in
developmental populations. These include:

The study compared children across 6-9 years of age using free association
tasks on a set of abstract and concrete word stimuli, and the results were suggestive of
a dominant attributive relationship, followed by the taxonomic, introspective, and
thematic relation in the case of concrete words®*The study employed the same
methodology to compare nouns in children of 4-7 years of age and found a more
dominant thematic relationship, as opposed to taxonomic®JA noteworthy attempt to
explore the lexical-semantic organization in Indian adults through word association
tasks!?The study aimed to determine the mental lexicon for nouns and verbs in adult
speakers of Kannada. The participants were given concrete and abstract nouns and
verbs. They were asked to give out words that came to their mind as soon as the target
stimulus was presented. The responses were analyzed, and a set of possible words
associated with the target word were determined.

In summary, past research has established many views on the organization of
the mental lexicon in the developing population, with an auxiliary role played by the
Indian literature. There have been very few works that focus beyond the
developmental frame. To add to this, in the available reports of adults, there have
been rare employments of open set tasks to investigate the Lexical semantic
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organization. In addition to the existing need to explore the domain, there have been
very few mentions of open-set stimuli-based association tasks to explore the lexical-
semantic organization in typical adults in the Indian scenario. Thus, the current study
will serve as a preliminary attempt to explore the lexical-semantic organization in
typical adults and compare it to aged individuals.
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