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Abstract
Children’s evolving understanding of polysemy represents a unique aspect
of semantic knowledge that is rarely addressed in reading theory or intervention.
The ubiquity of words with multiple meanings in written language, however,
underscores its importance for the development of fluent reading and
comprehension. Early struggling readers’ difficulties in both decoding and
processing text may make them particularly vulnerable to deficits in this semantic
capacity, which further compromises their already impaired reading skills. The
relative lack of research into readers’ development of this metalinguistic insight
and its place within intervention, mean that such weaknesses in children are
frequently overlooked and unaddressed. The aim of the present dissertation is thus
to investigate early impaired readers’ understanding of polysemy through an
exploration of its growth, underlying skills, and contribution to reading fluency
and comprehension. The investigation will further evaluate the success of a multicomponential intervention in addressing this aspect of semantic knowledge.
Towards these goals, a cross-sectional investigation was first undertaken to
compare the ability of six-, seven-, eight-, and nine-year old struggling readers to
detect and describe a word’s multiple meanings. A series of regression analyses
were then run to evaluate the semantic and cognitive skills that underlie this
capacity and its prediction of reading at the single and connected-text levels.
Finally, hierarchical linear modeling techniques were used to examine the efficacy
of a multi-componential program in instructing struggling second and third graders
to appreciate the polysemous nature of words.
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Results indicated both growth and significant weaknesses in early
struggling readers’ understanding of polysemy. Findings further revealed that this
capacity was a significant predictor of word reading and comprehension and was
itself predicted by semantic knowledge, word retrieval, and cognitive flexibility.
Finally, intervention results demonstrated the efficacy of a multi-componential
program (RAVE-O) in fostering rich semantic knowledge and a flexible approach
to words. Effects were sustained a year after the program’s end and generalized to
words outside the intervention. Findings illumine the significance of this
understudied aspect of semantic knowledge within the reading process and
demonstrate its amenability to intervention.
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Words move, music moves …
Words, after speech, reach
Into the silence. Only by the form, the pattern,
Can words or music reach
The stillness… Words strain,
Crack and sometimes break, under the burden,
Under the tension, slip, slide, perish,
Will not stay still.
T.S. Eliot, Four Quartets, 1943
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Introducti on

All we can say about them [words] is that they seem to like people to think
and to feel before they use them… They are highly sensitive, easily made
self-conscious…. they hate anything that stamps them with one meaning
or confines them to one attitude, for it is their nature to change.
-Virginia Woolf, 1937
An English professor announced to the class; ‘There are two words I don't
allow in my class. One is gross and the other is cool.’
From the back of the room a voice called out, ‘So, what are the words?’
-Richard Lederer, 2009
I
We fill our lives with words. They stir. They sting. They lift. They fell.
They give life, form, to thoughts and emotions, connecting us to others, making
us known to ourselves. The right word can inspire just as powerfully as it can scar.
It can turn us reflective, rouse us to action, or fill us with laughter. Much of this
expressive richness stems from the chameleon-like capacity of words to shift their
meaning in subtle and substantial ways. Thus, for example, “warm” may describe
physical balminess and sweltering in one instance (e.g., warm sun), and an
intangible tenderness and caring in another (e.g., warm smile). When both
meanings are brought together, as in “Warm summer sun, Shine kindly here”
(Twain) poetry arises. Likewise, the wittiness of “Time flies like an arrow. Fruit
flies like an apple” is revealed only when the dual meanings of flies are
recognized. In both cases the word is itself the bridge between the literal and the
figurative, the humorous link of the probable with the improbable, and is thus
infused with a versatility that invites linguistic creativity.
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Realizing the generative richness that arises from a word’s embodiment of
multiple meanings within a fixed form depends on a fusion of linguistic and
metalinguistic skills. Together, these foster a cognitive suppleness and
preparedness to discern movements in meaning across a variety of contexts. Such
an awareness of words with multiple meanings is critical for comprehension
particularly when words are used in their less familiar senses, as is often the case
in academic texts (e.g., understanding what calculating the mean, means) (e.g.,
Durkin & Shire, 1991). It further makes accessible the myriad plays on meaning
plentiful in stories, poems, puns and riddles. Understanding the polysemous
nature of words, then, prepares young children to appreciate the richness and
creativity possible in language.
The importance of developing an adeptness with and comprehension of
words with multiple meanings grows substantially when we consider their
ubiquity in our language. Researchers estimate that nearly three quarters of words
children will encounter have several meanings (Johnson, Moe, & Baumann, 1983),
and the more frequent the word, the more likely it is to be polysemous (Zipf,
1945). Further, recent research has revealed a link between children’s
appreciation of polysemy and their reading skill (Cairns, Waltzman, &
Schlisselberg, 2004; Zipke, 2011). This work highlights not only the contribution
of rich semantic knowledge to reading fluency and comprehension (e.g., Perfetti,
2007), but also illumines the importance of cultivating a flexible approach to
words and text for reading that is both fluent and reflective (Cartwright, Green, &
Marshall, 2003; Zipke, Ehri, & Cairns, 2009). It follows then that if children
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remain unaware of the capacity of words to have different meanings, if they lack
knowledge of their different meanings across subjects and contexts, or if they
have any trouble shifting across meanings appropriately, difficulties with reading
fluency and comprehension are likely to follow.
Children who struggle to read may be especially vulnerable to such
difficulties. Converging evidence points to semantic weaknesses, in addition to
phonological deficits, in groups of impaired readers (Catts, Fey, Zhang, &
Tomblin, 1999; Keenan & Betjemann, 2007; Share & Leiken, 2004). These may
be present at the onset of reading, or result from reduced exposure to the rich and
varied language of written texts (Stanovich, 1986). Further, lexical access is a
recognized area of difficulty for some subgroups of this population (e.g., Wolf &
Bowers, 1999), with implications for the timely retrieval of appropriate word
meanings. In addition, the cognitive load of reading for these children may be so
great as to preclude flexible search for meaning or metalinguistic reflection.
Struggling readers may thus be ill prepared to interpret words as potentially
polysemous. This, in turn, may have deleterious implications for their already
poor reading skills and broader implications for their appreciation of language.
Within this frame, the lack of attention to semantic knowledge within
reading interventions is concerning. That is, although an extensive and impressive
array of phonologically-based reading interventions have been developed over the
past three decades (e.g. Rayner, Foorman, Perfetti, Pesetsky, & Seidenberg, 2001),
few programs attempt to tie this instruction with the training of rich, flexible
semantic knowledge. Failure to address the full spectrum of poor readers’
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difficulties diminishes the impact of these interventions (Al Otaiba & Fuchs, 2006)
and overlooks the weaknesses of readers whose struggles extend outside of
phonology. Thus, although words with multiple meanings are pervasive in
language, and weaknesses in the appreciation of polysemy may bar readers from
realizing the full expressive potential of language, this aspect of semantic
knowledge is rarely explored in studies of reading impaired children.
Consequently, understanding how early struggling readers develop an
appreciation for polysemy and identifying the panoply of skills that interweave to
support it, takes on great importance. Such an understanding is critical for
realizing its influence on reading fluency and comprehension. It is further
essential for the design of interventions to foster this knowledge.
To these ends, the theoretical and empirical aims of the present
dissertation are scaffolded by four overarching questions. The first centers on how
the capacity to detect, describe, and appreciate words with multiple meanings
develops in a population of early impaired readers. The second and third
questions revolve around the skills that underlie the capacity to identify and
describe a word’s multiple meanings and the contribution of this capacity to
reading fluency and comprehension in this population. The final question asks
whether skill in appreciating and articulating a word’s multiple meanings can be
effectively taught as part of a broader multi-componential reading intervention.
Addressing these questions will enable a deeper understanding of the
development of the capacity to recognize and appreciate a word’s multiple
meanings and an appreciation for its role in reading theory and intervention.
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To prepare for such an investigation, we begin at the end. That is, we first
turn to the endpoint of this development, anchoring our exploration in an
investigation of the processes involved when adults confront lexical ambiguities.
Accordingly, the literature review opens with a discussion of the behavioral and
neurological evidence that highlights a network of linguistic and executive skills
involved in the processing of words with many meanings. Equipped with a better
understanding of the components underlying an appreciation of polysemy, we
turn to their development in children. Thus, the second chapter focuses on the
growth of semantic knowledge, efficient access to this knowledge, and on the
development of the metalinguistic awareness necessary for the realization that
words have multiple meanings. This discussion lays the foundation for the third
chapter, in which we focus on the ways these skills and knowledge may be
vulnerable to disruption in children who struggle to read, frustrating their ability
to identify and interpret words with many meanings. In chapter four, we explore
the implications of such weaknesses for reading by examining the theoretical and
empirical links among children’s ability to appreciate a word’s multiple meanings
and their reading skill at the word- and connected-text levels. In the fifth chapter,
we build upon the previous analyses to explore theoretically motivated
instructional techniques that address children’s semantic knowledge and help
foster an awareness of the wealth of meaning possible in a word.
At the close of the literature review, the central research questions and
hypotheses are presented, alongside the methods and analyses. These focus on
determining how struggling readers’ understanding of polysemy develops; how it

6
contributes to reading; and whether it can be successfully trained within reading
interventions. The analysis begins with a cross-sectional investigation of six to
nine-year old struggling readers’ capacity to appreciate and identify multiple
meanings for words. A series of regression analyses are used to evaluate the
semantic and cognitive skills that contribute to this capacity, in addition to its
contribution to reading at the single and connected-text levels, in a series of
regression analyses. A clearer understanding of its development and role within
the reading process, leads to the final analysis of its trainability with reading
intervention. Using hierarchical linear modeling techniques, we evaluate the
efficacy of a multi-componential intervention (RAVE-O) that emphasizes the
formation of high quality semantic representations and focuses on fostering an
appreciation of polysemy. Findings from these analyses will illumine the
developmental path of the capacity to recognize and reflect upon a word’s
multiple meanings and highlight its role in the reading process. Accordingly,
results will be discussed along with their implications for reading theory and
practice in the final chapters.
An investigation of this nature must begin, however, by recognizing that
words with multiple meanings vary in the degree to which these meanings are
related. Thus, the separate meanings of polysemous words evolve through
processes such as metaphor and metonymy that link each new sense with the
original word’s meaning (e.g., ‘bright’ as high levels of hope or intelligence as a
metaphorical extension of ‘bright’ as intensity of light). Many polysemous word
meanings, however, have migrated so far from their origin as to be completely
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opaque in terms of their common heritage (e.g., ‘port’ as in sweet wine was
named for the city Oporto, a metonym of ‘port,’ the place ships dock). This
makes them indistinguishable from homonyms, words whose meanings evolved
independently of one another and thus share no common conceptual thread (e.g.,
‘Match,’ as in competition between two parties, and ‘match’ as in a slender piece
of wood for striking fire, derived from two separate origins. The former meaning,
originated from the old English mæcca, meaning companion, pair; and the latter
from the old the old French meiche, wick of a candle) (Harper, 2012).
In view of this, several linguists propose a continuum to describe words
with multiple meanings that extends from very closely related words, whose
meanings vary only subtly (‘book’ as physical object, ‘book’ as intellectual
content), to those with more metaphorical relations (e.g., ‘sweet’ as a descriptor of
one who is kind and dear as a metaphorical extension of ‘sweet’ as physically
pleasing to the senses) and on to words with no etymological connection (e.g.,
‘bark’ as in the skin of a tree and ‘bark’ as in the call of a dog) (Nerlich, Todd,
Herman, & Clarke, 2003; Ravin & Leacock, 2000). In recognition of the
common metalinguistic, linguistic, and cognitive demands of using and
understanding homonyms and polysemous words whose meanings are related at a
metaphorical level (e.g., Klepousniotou, 2002; Lin & Ahrens, 2010), we focus on
this portion of the continuum in the present investigation. We further note that in
a majority of the reviewed studies, there is little careful attention to the meaning
relations among the lexically ambiguous stimulus words. Consequently, stimuli in
these studies often consist of both homonyms and polysemous words. Thus, the
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terms ‘polysemous’ and ‘lexically ambiguous’ will be used throughout the paper
to refer to words associated with multiple meanings, and are inclusive of these
different degrees of meaning-relatedness. With our terms clarified, we turn to the
first chapter.

9
Chapter 1: When Adults Process Words With Multiple Meanings
A word is not a crystal, transparent and unchanged, it is the skin of a
living thought and may vary greatly in color and content according to the
circumstances and the time in which it is used.
-Oliver Wendell Holmes, 1918
Processing Words with Multiple Meanings: Behavioral Findings
Researchers have employed a variety of paradigms to better understand
the time course of meaning activation and selection when adults happen upon
words that embody several meanings. In one of a series of studies, Swinney
(1979) presented adults with homonyms (e.g., bug) embedded in neutral sentences,
or sentences biased to one meaning (e.g., the insect or espionage sense of bug)
and asked them to make lexical decisions to targets related to each of the
homonym’s different meanings (e.g., ant, spy) or to a control word (e.g., sew).
Findings indicated that immediately after target presentation (0 ms), lexical
decisions were faster to both meanings of the homonym than to the control word,
regardless of contextual-bias. Only at a longer delay (750-1000 ms) was there
evidence that the context-relevant meaning was selected (i.e., only the contextrelevant target was primed). Findings from subsequent studies support this
pattern of initial priming of all meanings, followed by meaning selection (Onifer
& Swinney, 1981; Simpson and Burgess, 1985; Duffy, Kambe, & Rayner, 2001;
Simpson & Foster, 1986) and point to the mediating effects of frequency and
context on meaning access.
In a series of studies exploring homonym meaning activation both in the
absence of context and with neutral context, Simpson and Burgess (1985) and
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Simpson and Krueger (1991) found that frequency influenced the time course of
meaning activation, such that targets associated with the most frequent (dominant)
meaning were primed immediately after presentation (100 ms), followed by
priming of both dominant and subordinate meanings (300 ms). At the longer
interval (500-700 ms) only the dominant meaning was primed. In addition to
illustrating the two-step activation/selection pattern of lexical ambiguity
resolution, these results indicate the influence of frequency on both determining
the order of meaning access and, in the absence of biasing context, on meaning
selection (e.g., Hogaboam & Perfetti, 1975). Within connectionist models of
lexical representation, this frequency effect reflects more elaborated semantic
representations for meanings that are more readily accessed and activated (e.g.,
Perfetti, 2007).
Research has further determined how the presence of strong contextual
cues interacts with this frequency effect when engaging with lexically ambiguous
words. The faciltory effect of context on meaning access more generally has been
demonstrated in numerous studies (Duffy et al., 2001; MacDonald, Pearlmutter, &
Seidenberg, 1994; see Tabossi & Sbisa, 2001). Findings illustrate how the
incremental accrual of semantic information within sentences constrains the
activation of possible meaning features and even pre-activates relevant features of
upcoming words (see review in Federmeier, 2007). There is evidence of this
effect in the activation of the appropriate meanings of polysemous words in
context (Lee & Federmeier, 2011; Madden & Zwaan, 2006; Duffy et al., 2001);
however, it does not seem strong enough to completely override the influence of
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frequency. Results from a series of studies suggest that sentences strongly biased
toward the dominant meaning of a homonym (e.g., She deposited money at the
bank), do not prime less frequent, subordinate meanings whereas both high and
low frequency meanings are activated initially when sentences are biased towards
the less frequent meaning (e.g., He stopped to rest on the bank), with the
appropriate meaning activated at longer intervals (e.g., Duffy et al., 2001). This
pattern of results suggests that well- represented, frequently-occurring meanings
are most likely to be quickly and easily accessed in any condition, while, owing to
their more scantily populated semantic neighborhoods, subordinate meanings take
longer to come online. Biasing contexts, however, provide additional activation to
bolster the appropriate meaning. This results in increased processing demands
reflective of the dual access of the contextually-appropriate and the most frequent
meanings.
Together, these studies illumine the interplay of lexical and contextual
properties as they influence the access and selection of polysemous word
meanings in sentence contexts. The more well-known the word, the richer its
representation, and the more facile is the access to it. The more biased the
sentence, the more constraints placed on meaning activation and selection, and the
easier it is to integrate the appropriate meaning into the context. Thus, rich
semantic knowledge and efficiency of meaning-access form the foundation of the
activation and selection processes when the meaning of an ambiguous word must
be resolved in context.
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Processing Words with Multiple Meanings: Neural Activation Patterns in
Adults
These behavioral results are mirrored and extended by findings from
investigations of the neural response to words with multiple meanings. An
investigation by Rodd, Davis, and Johnsrude (2005) is illustrative of the
contribution of both semantic and selection processes to the resolution of lexical
ambiguity in context. Subjects in the study listened to sentences containing
multiple ambiguous words and matched unambiguous sentences. They were asked
to judge the semantic relatedness of targets presented after the sentence (Exp 1) or
simply to attend to the sentences (Exp 2). Results indicated that, compared to
unambiguous sentences, hearing sentences with ambiguous words was associated
with increased activation in left posterior-inferior temporal cortex, and bilateral
activation of the inferior frontal gyrus (IFG). These results mark the interactive
involvement of meaning activation networks in the temporal cortex with frontal
areas involved in higher-level meaning selection, in the processing of words with
multiple meanings. This temporal-frontal network has been identified in
subsequent studies in which subjects read sentences with ambiguous words
(Zempleni, Renken, Hoeks, Hoogduin, & Stowe, 2007; Mason & Just, 2007) and
in the context of single-word primes (Bilenko, Grindrod, Myers, & Blumstein,
2009). Alterations to this pattern of activation are associated with manipulations
of both contextual bias and the ambiguity bias of the words presented (equibiased
meanings vs. clear dominant/subordinate meanings).
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Most intriguingly, across studies, neural activation was modulated by the
interplay of context and the frequency bias of the word’s different meanings
(balanced vs. biased). Specifically, the processing of homonyms when context
biased their subordinate meaning was associated with increased activation in the
LIFG (Zemplini, et al., 2007; Bilenko et al., 2009; Mason & Just. 2007) as well
the RIFG (Mason & Just, 2007; Zemplini,et al., 2007) and inferior/medial
temporal gyrus (Zemplini, et. al., 2007). This pattern of results suggests that
semantic activation and selection are both more effortful when subordinate
meanings must be accessed. This increased activation may reflect both the added
semantic processing involved in the retrieval of secondary meanings as well as the
costs of reanalysis that occurs when the mistaken (dominant) meaning is initially
chosen and the entire sentence must be reanalyzed (e.g., Mason & Just, 2007).
Taken together, both behavioral and imaging studies describe a multi-part
network for processing words with multiple meanings in context that involves
temporally- mediated activation of semantic knowledge and the frontallymediated flexibility of meaning selection. Further revealed are the influences of
frequency and context, especially in the processing of less well-represented,
subordinate meanings which take longer to access both in and out of context
(Simpson & Burgess, 1985; Simpson & Krueger, 1991), and result in increased
neural activation (Zemplini, et al., 2007; Bilenko, et al., 2009; Mason & Just,
2007). The importance of rich semantic representations, paired with efficient and
flexible meaning selection for the processing of words with multiple meanings, is
further illustrated by the performance of individuals with brain damage.
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Processing Words with Multiple Meanings: Lessons from Brain-Damaged
Patients
That resolving and appreciating lexical ambiguities is impaired in patients
with both left hemisphere (LH) and right hemisphere (RH) damage follows from
the bilateral activation described earlier and attests to the complexity of this skill.
Thus, patients with LH damage, in particular Broca’s aphasics with damage to the
IFG demonstrate a pattern of difficulties interpreting lexical ambiguities that is
telling. Across several studies, they show evidence of only dominant meaning
activation (Swinney, Zurif, & Nicol, 1989; Grindrod & Baum, 2005) and of
delayed contextual integration ability (Swaab, Brown, & Hagoort, 1998). More
extensive examination of their performance has revealed significantly slowed
automatic priming, on the order of 1500 ms to activate semantically related word
meanings (Prather, Zurif, Love, & Brownell, 1997). Such insufficiently rapid
access to word meanings, particularly less familiar ones, compromises their
contextual integration abilities downstream and has thus been proposed to
underlie much of the difficulties these patients experience when processing lexical
ambiguity (Swinney, Prather, & Love, 2000).
A rather different pattern of difficulties is seen in some patients with RH
damage. One of the most consistent impairments in this population is difficulty
flexibly selecting appropriate meanings in context (Grindrod & Baum, 2003;
Grindrod & Baum, 2005). These patients evince prolonged interference from
inappropriate meanings and an overreliance on frequency with significant
difficulty using context to resolve the correct meaning. In addition, RH damaged
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patients demonstrate difficulties flexibly shifting their interpretation so as to
appreciate jokes, metaphors, and figurative language (Brownell, Simpson, Bihrle,
Potter, & Gardner, 1990).
Looking to the behavior of patients with brain damage thus reveals that,
even as many language processes are LH lateralized, damage to either hemisphere
compromises the interpretation of words with multiple meanings. In LH damaged
patients lexical access is slowed so significantly that only the most robustly
represented meanings activate within a reasonable timeframe to be available for
integration, which is itself difficult to accomplish quickly. Patients with RH
damage, who we might have hypothesized would fare better due to their intact LH,
do poorly nonetheless. Their difficulties appreciating contextual constraints
appear to impede their ability to select meanings flexibly which compromises
their processing of words with multiple meanings.

Implications of the Adult Literature
When considered jointly, findings from studies of the brain, behavior, and
brain-damaged patients converge on a network of linguistic and executive skills
underlying the understanding and interpretation of words with multiple meanings
in context. Results from these studies point to the importance of semantic
knowledge and of rapid, flexible access to this knowledge. More specifically, rich
lexical networks that surround well-known and practiced meaning relations
facilitate the activation and integration of these meanings. In addition, the ability
to flexibly select meaning in accordance with contextual demands is critical for
successful ambiguity resolution. Thus, when we look to the development of skill
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in identifying, resolving, and reflecting on words with multiple meanings, it will
be critical to understand the growth of the semantic representations of each
meaning, as well as of efficient and appropriate access to these meanings. These
aspects of multiple meaning processing are both intimately tied to a skill implied
in the adult literature, but one that cannot be assumed in children: the
metalinguistic awareness that words can and do have more than one meaning, and
the ability to reflect on this duality of meaning. It is the development of this
specific kind of metalinguistic knowledge, what we are calling metasemantic
awareness (Nagy, 2007), that highlights the fluidity of word meanings and allows
the child to bring a flexible approach to both word learning and interpretation.
Our developmental analysis thus begins with an investigation into the
growth of semantic knowledge in children, emphasizing its incremental,
interrelated, and multidimensional nature (e.g., Nagy & Scott, 2000), and by
considering its influence on efficient access to each of a word’s several meanings.
We then turn to focus on the development of the metasemantic awareness that
words may have a multiplicity of meanings and on the flexibility to shift between
these. In addition, we highlight how this knowledge provides a gateway to the
broader metalinguistic insight that words, sentences, stories may be interpreted
and reinterpreted to engage new meaning. Lastly, we examine the maturation of
the ability to flexibly access and appropriately select meanings in context.
Understanding the collective development of these skills will enable us to better
appreciate how they join to foster an appreciation of the wealth of meaning
embedded within a single word.
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Chapter 2: Children’s Developing Understanding of Polysemy
“A word is a microcosm of human consciousness.”
-Vygotsky, Thought and Language, 1962
The Vocabulary Core: Learning a Word’s Meanings
Learning a word is an impressive feat. For, it requires the child to tease
apart the world of perception and experience, which contains a daunting amount
of information, and assign names to specific aspects (Quine, 1960). Helped by
perceptual, conceptual, and social skills that direct their attention to important
features of language and their environment (Bloom, 2001), most infants are able
to steadily acquire new words, with many reaching a first vocabulary burst at
around 18 months (e.g., Goldfield & Resnick, 1990). Over time, young children
continue adding to and refining this knowledge as they grow and experience
words in familiar and new contexts. More specifically, as children mature and
encounter and reencounter words, those words that are new are rapidly assigned
some portion of meaning, and the meanings of those that are known becomes
more elaborated. Carey and Bartlett (1978) describe these processes as fastmapping and slow-mapping. They found that by the age of three children are able
to gain a basic level of meaning knowledge, such as recognizing the referent of a
new color word “chromium”, after only a brief encounter with the word. A fuller
understanding of the word is achieved only after many exposures. Thus, word
learning is often initiated by fast mapping processes that operate when a word is
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first encountered, but richer knowledge of the word develops much more slowly
with the accrual of ever more experiences.
Several reading researchers have characterized this gradual development
of meaning knowledge as advancing from a stage of little to no knowledge,
through various stages of partial knowledge, until the word is easily and
appropriately generated in novel contexts - a mark of full, established word
knowledge (Beck, Perfetti, & McKeown, 1982; Beck, McKeown & Kucan, 2002;
Graves, 1989; Johnson & Pearson, 1984; Kame’enui, Dixon, & Carnine, 1987;
Nagy & Scott, 2000; Stahl, 2003). Reichle and Perfetti (2003) further describe the
nature of this incremental growth in their instance-based model of word learning.
Within this model they emphasize that each encounter with a word leaves a
memory trace in which all information, both linguistic and non-linguistic, about
that encounter is preserved (e.g., orthographic form, context-specific meaning,
affective and perceptual information-- see also Dual Coding Theorists, Sadowski
and Pavio (1994) for a similar view on verbal and nonverbal encoding of
information). Each successive experience with the word triggers the traces of
previous encounters, resulting in the robust representation of aspects that are
repeatedly seen. Over time and experience, a rich collection of traces for the word
is established in memory. Thus, both the quality and quantity of exposures to a
word form and refine its meaning representation in increments over time (see
Bolger, Balass, Landen, & Perfetti, 2008).
The incremental growth of meaning knowledge was tracked quantitatively
by Frishkoff, Perfetti, and Collins-Thompson (2011). They recorded subjects’
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meaning knowledge as it progressed from inaccurate to precise over the course of
six word-learning trials (360 exposures). They found that this growth was further
contingent upon experiencing the word in supportive contexts (note: unsupportive
contexts led to mistaken meaning representation). Their results highlight the
gradual development of meaning knowledge over time and with sufficiently
supportive exposure. An investigation by Curtis (1987) provides additional
evidence for the incremental growth of word knowledge in elementary school
children. In her study, 28 fifth graders were asked to complete tasks that made
increasingly greater demands on the precision of their semantic representation of
select vocabulary. Curtis (1987) observed that even when 80% of the children
identified a word as real, only 50% selected its correct meaning on a multiplechoice exam, and even fewer (20%) were able provide a complete explanation or
appropriate synonym for the word. The probing of more complete meaning
knowledge revealed that the majority of elementary students, although they had
cursory knowledge of a word’s meaning, still had much to learn about the word’s
precise meaning and its relation to other words.
Indeed, semantic knowledge does not grow more elaborated in isolation.
Rather, words are embedded within networks of meaning, such that knowledge of
a single word shapes and influences knowledge of other, related words (Nagy &
Scott, 2000; Read, 2004; Vermeer, 2001). This interconnectedness means that, for
example, knowledge of “piano” rests upon an understanding of music,
instruments, sonatas, and, in turn, refines this knowledge. Each interaction with a
word thus recalls all previous encounters (as in the instance based theory) along
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with an entire network of associates. In so doing, each encounter enriches a
word’s meaning and fine-tunes closely related as well as more distal word
meanings. This network then provides the conceptual scaffolding to integrate
newly learned words. A study by Carlisle and colleagues (2000) is illustrative. In
this study, fourth graders who began a science course with more developed
knowledge of important topical words were better able to learn related science
vocabulary, and at a deeper level, than those who began with little to no
knowledge of these words. Thus, conceptual familiarity facilitated the
incorporation of new words into a developed semantic network, while
simultaneously strengthening and refining knowledge of all related words.
Simulations based upon computer models that use the associative relations
between words to build networks of meaning serve as further evidence for this
networked facilitation. Results from these simulations suggest that about three
quarters of the meaning knowledge gained from reading a passage involves
knowledge indirectly acquired about words not seen at all. This evidence suggests
that the effects of learning new information about a word percolate throughout the
entire system, and can strengthen the meaning representations of words outside
the text purely through their linkages with the word seen (Landauer & Dumais,
1997; Lund & Burgess, 1996). In such a way, when new instances of known
words are encountered these are integrated into existing conceptual networks and
all connected word meanings gain in richness and refinement.
The multidimensionality of word knowledge means that this enrichment is
not confined to semantic knowledge alone. Thus, as mentioned earlier, each
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encounter with a word provides information not only about its meaning, but also
along other dimensions critical for its appropriate use. These include knowledge
of its form (e.g., phonology, orthography) and its morphological and syntactic
features (i.e., its morphological derivatives and parts of speech, and knowledge of
its proper uses - register, collocations, frequency, see Nation, 1990). Only when
knowledge in each of these areas is developed and integrated can a word be used
with ease and precision. Evidence for the importance of development along all
dimensions of word knowledge comes from observations that even if children
know a word’s meaning, they may be unfamiliar with its syntactic and pragmatic
uses and thus be unable to use it properly (e.g., The child who wrote “I was
meticulous about falling off the cliff’ (p.147) after reading the definition of
meticulous, Adams, 1990). Furthermore, and relevant to our discussions on
reading, semantic knowledge is closely interwoven with orthographic,
phonological, and morphosyntactic knowledge in connectionist models of lexical
representation (Perfetti, 2007). These models embody the reciprocal relationships
among all aspects of lexical representations and thus highlight the importance of
rich semantic knowledge and its interconnections with the other linguistic
components of word knowledge, for efficient lexical access.
Indeed, research indicates that words with elaborate meaning
representations that are well-integrated with orthographic and phonological
information, are accessed more readily (Pexman, Holyk, & Monofils, 2003;
Pexman, Lupker, & Hino, 2002; Beck, Perfetti, & McKeowen,1982). There is
consistent support for the relevance of the richness of semantic neighborhoods in

22
tasks that depend on rapid access to word form and meaning, such as naming and
lexical decision tasks. Research indicates that words with denser semantic
neighborhoods are named and recognized more quickly as real words than those
with sparse neighborhoods (Pexman et al., 2002; Buchanan, Westbury, & Burgess,
2001) and that words with many features are identified more quickly as members
of broad and specific categories, than those with fewer features (Pexman et al.,
2003). In addition, McGregor, Friedman, Reilly, and Newman (2002)
demonstrated that children who knew more about a word’s meaning, as assessed
by drawing and definition probes, were able to name it more quickly. Thus, when
rich semantic networks are well integrated with knowledge of a word’s form and
syntactic features, the high quality of this interconnected representation facilitates
efficient access to the word and its meaning.
Our discussion to this point might be summed with the observation that
meaning requires growth. That is, semantic knowledge begins simply, often just
with a vague, sense of a word’s meaning. With exposure and experience, this
representation becomes richer and more elaborated, expanding in interrelated
networks and across several dimensions. At the apex of this development, richly
represented meaning knowledge facilitates efficient and appropriate lexical access
across a variety of contexts.
In turning to the implications of this for words associated with multiple
meanings, it becomes all the more essential that, when a word has several
meanings, each meaning must gain a level of representation that allows it to be
easily understood and accessed when called upon in context. Crucially, this
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growth depends on varied and multiple experiences with words across many
different contexts. Faced with the task of assigning a new meaning to a word with
an already established meaning, children must have sufficient exposure to be
convinced that there is indeed a new sense to the known word (e.g., Merriman &
Bowman, 1989; Doherty, 2004). Although there is some disagreement
surrounding the ease of this task for children (e.g., Mazzocco, 1997), a number of
studies suggest that young children can and do represent several meanings for
polysemous words (Doherty, 2000; Beveridge & Marsh, 1991; Cairns, Waltzman,
& Schlisselberg 2004).
Investigations of children’s skill in identifying each of a polysemous
word’s separate meanings reveal that even three and four year olds are successful
when each meaning is assessed individually, and when they are given various
levels of support (Doherty, 2000; Beveridge & Marsh, 1991). Difficulties ensue,
however, when they are either asked to recognize both meanings simultaneously,
or to reflect upon the dual meanings of the ambiguous words singly or in context
(Doherty, 2000; Cairns et al., 2004). Thus, even when they have knowledge of
both meanings, this is not sufficient for recognizing and appreciating that words
can simultaneously mean more than one thing. That is, semantic knowledge must
be complemented by the metasemantic awareness that words can embody
multiple meanings and the flexibility to consider these multiple interpretations.
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Metasemantic Development: Understanding that Words can have Many
Meanings
The realization that a single word form can encapsulate several meanings
depends upon the child’s cognitive readiness to reflect upon the relationship
between a language’s form and meaning (Tunmer, Pratt, & Herriman, 1984). This
metalinguistic awareness develops in the kindergarten and first grade years, when
children’s concept of a word is forming (Tunmer et al., 1984) and they are able to
view word labels as interchangeable (e.g., Sun and Moon task, Piaget, 1952). This
capacity, in turn, is tied to the child’s developing ability to decenter, or to
consider several dimensions of a situation simultaneously (such as height and
weight), a metacognitive mark of the Piagetian stage of concrete operations.
Studies investigating the relation between conservation (a behavioral
manifestation of the ability to decenter) and skill in detecting and defining words
with multiple meanings find significant links between the two. In one study,
kindergarten and first grade conservers were significantly more adept than their
nonconserving peers in defining multiple meanings for homonyms (22.6% vs.
11.5% of the words in K; 44.3% vs. 19.1% of the words in G1) (Cramer, 1983).
Further, conservation ability, along with vocabulary knowledge, predicted
homonym definition skill in both grades. More recently, Wankoff and Cairns
(2009) found that conservation skill along with flexible lexical access was a
significant predictor of first and second graders’ ability to express the dual
meanings of sentences with ambiguous words. These results highlight the
importance of developing the cognitive capacity to decenter and regard several
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aspects of a situation simultaneously for the appreciation that a single word form
can have several meanings.
It follows then, that in the absence of developed metasemantic awareness,
children’s ability to reflect upon a word’s different meanings will be poor or
absent, even if both meanings are known and can be accessed in different contexts.
Attesting to this, Doherty (2000) found that before the age of four, children with
knowledge of both meanings of a homonym were unable to identify the second of
a homonym pair in a picture task, even when given high levels of support. The
older children (mean age: 4;7 years) in their study were successful in identifying
homonym pairs; however, this was within a highly supportive context in which
the children were primed with both referents of the homonyms (during the
vocabulary check), asked to find the second of a homonym pair when one was
presented, and aided by the presence of pictorial representations of the meanings.
Backscheider and Gelman (1995) found similar rates of success in three and four
year olds (mean age 3;9) when the children were presented with a single member
of a homonym pair (e.g., bat as mammal) and asked to identify the other (e.g., bat
as sports equipment) out of a multiple choice picture array. These results, then,
speak to the ability of very young children to demonstrate knowledge of multiple
meanings when given substantial support.
The capacity of both verbal and pictorial supports to aid young children’s
discovery of polysemy is illustrated in an investigation by Peters and Zaidel
(1980). In this study, children were asked to select, out of a PPVT-like array of
pictures, the two whose names sounded the same. Children’s initial responses,

26
without any assistance, were recorded. Subsequently, children who were having
difficulty were shown one member of the homonym pair, asked to find the other,
and given other verbal supports. Results from the investigation indicated that the
youngest children (mean age 3;10) were very poor at detecting the homonyms
independently (14% correctly detected), but were helped considerably when they
needed to identify only the second of a homonym pair and with the aid of other
supports (37% correctly detected). The two older groups of children (mean age
4;9 and mean age 5;8 years) fared much better on their own (50% and 59%
correctly detected), and similarly benefitted from supports (74% and 87%
correctly detected). Together, these investigations suggest that the spontaneous
identification of multiple meanings for a word out of context does not rest solely
upon vocabulary knowledge. It requires, as well, the metalinguistic maturity to
flexibly consider several aspects of a word simultaneously. To this point, young
three and four year old children were unable to independently identify homonym
pairs. They were successful only when visual and verbal supports reduced both
the number of aspects that they needed to attend to and the need for spontaneous
reflection. In the absence of these supports, performance was considerably worse
across all age groups, but especially in the youngest group, in which the
metalinguistic capacity to appreciate a word’s dual meanings is only just
beginning to develop.
More recent research has tracked the growth of this knowledge well into
the middle school years. In the most direct analysis of the metalinguistic
awareness of students, Corthals (2010) asked children aged 9 -12 to rate words as
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either having no meaning (nonwords), one meaning, or two meanings. He found a
linear rate of improvement on this task that reached a plateau at age twelve,
indicating that by this age, the metalinguistic knowledge that words can have
multiple meanings is in place. In order to truly appreciate a word’s duality of
meaning, however, children’s growing familiarity with word meanings and
awareness that words can have multiple meanings must be translated into the
flexibility to shift between these meanings so as to process and reprocess words to
uncover deeper meanings. It is this more cognitively sophisticated capacity, along
with rich semantic knowledge, that underlies the articulation of several meanings
for a polysemous word. Improvements in this skill, in turn, mark the proficient
integration and application of linguistic knowledge, efficient lexical access, and
metalinguistic flexibility.
First graders’ skill in articulating the multiple meanings of homonyms was
explored in a recent study by Zipke (2011). Results revealed the challenging
nature of the task for young children. Accordingly, first graders were able to offer
two definitions for only 11% of the words presented. As previously noted,
children at this age are still developing metalinguistic awareness (Tumner et al.,
1984). Thus, weaknesses in metalinguistic skill may compromise their ability to
describe more than one meaning for a word, independently of, or in addition to,
any vocabulary or access difficulties. Among groups of older, elementary school
children, Graves, Slater, and Cook (1980) found clear improvements with age in
the ability to describe a word’s multiple meanings. They observed that second
graders described multiple meanings for 29% of the homonyms presented, and
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fourth graders did so for 42% of the words. The sixth graders had the most
success in the task, articulating several meanings for 75% of the words presented.
Together, these results across first through sixth graders, suggest that the ability to
flexibly access and adequately define the multiple meanings of a polysemous
word grows linearly in a fashion that mirrors children’s cognitive and linguistic
maturation.
The capacity to appreciate and access multiple meanings for a word in
isolation, when paired with the syntactic and inferential skills necessary for
sentence-level processing, may also facilitate the young readers’ realization of the
ambiguities that arise when polysemous words are embedded in sentences and
stories. An investigation by Cairns et al. (2004) illustrates the multiple skills
supporting the detection of lexical ambiguities in sentences. Findings from their
study indicate that although their preschool subjects (four and five years old)
demonstrated knowledge of both meanings of the ambiguous stimuli in the
experiment, the majority failed to detect the ambiguity when hearing those same
words in sentences. This was true even when the children were given high levels
of support (picture probes illustrating both meanings). It was not until first and
second grade, with more developed metalinguistic skill, that the children were
able to access their semantic knowledge in a flexible and reflective way to realize
multiple sentence interpretations. Further, a cross-sectional examination of
children’s ability to explain several meanings for lexically ambiguous sentences
indicated the continued, linear growth of this ability from ages six to fifteen
(grades 1-10) (Schultz & Pilon, 1973). This trajectory is nearly identical to that of
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multiple meaning appreciation at the single word level. Thus, just as the merger of
growing semantic knowledge with developing metalinguistic skill enables the
realization of multiple potential meanings at the single word level, this fusion
seems to underlie children’s ability to understand several meanings for sentences
that hinge on lexical ambiguities.
Further critical to the successful processing of lexical ambiguities as they
occur singularly or in context, is efficient meaning access. As discussed earlier,
this skill is closely tied to the integrity of the semantic representation, and is
essential for the metalinguistic capacity to access and shift between different
meanings. It is further fundamental for the appropriate selection of meaning in
contexts when a single meaning is implicated. Thus, in addition to metalinguistic
and semantic knowledge, the development of skill in efficiently accessing and
selecting word meanings in context is essential for the appreciation and resolution
of lexical ambiguities.

Efficient Meaning Access and Selection
When words embody several meanings, the swift selection of the
contextually-appropriate one is critical for both fluency and comprehension (e.g.,
retrieval of the ‘greater than zero’ rather than the ‘confident, affirming’ meaning
of positive when it is used in a math text). One of the more challenging aspects of
meaning access and selection occurs when there is an imbalance between the
representations of each meaning, as in words with clear dominant and subordinate
meanings. In these cases, there may be a failure to realize the less frequent
meaning due to its impoverished or absent representation, along with a bias to
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activate only the most frequent meaning. Research indicates that accessing
secondary, less well known meanings of words with several meanings may be
particularly difficult for younger children.
In their examination of lexical ambiguity processing in this population,
Swinney and Prather (1989) presented subjects with sentences containing an
ambiguous word after which they were asked to categorize a picture (related to
the dominant, subordinate, sense or unrelated). The authors found two distinct
patterns of meaning access. The older children (4;8-5;6) demonstrated priming to
both the more and the less frequent meanings, while the younger children (4-4;7)
showed priming effects only for the most frequent meaning. A pre-test had
verified that all children were familiar with all meanings. Therefore, this set of
results was hypothesized to reflect the protracted time needed to activate the
subordinate meaning, which was demonstrative of labored access to less familiar
senses.
Investigating the time course of meaning activation more finely, Simpson
and Forrester (1986) presented second, fourth, and sixth grade subjects with a
picture of either a homonym or an unambiguous word. They then asked them to
name a second picture that was related to either the dominant or subordinate
meaning of the word. At the shortest interval (150 ms), no priming was seen for
any of the children. By 300 ms, the older children showed priming for both the
more and less frequent meanings, while the youngest (8 years) evinced priming
for only the most frequent meaning. This pattern was reversed by 750 ms with the
second and fourth graders experiencing facilitation for both meanings, while the
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older students demonstrated priming for only the most frequent, dominant sense
as well as inhibition for less frequent meanings. Thus, the influence of frequency
on lexical access differed by age, with the youngest children taking longer to
bring all meanings online, but achieving this by the 300 ms mark. The oldest
children, by contrast, activated all meanings initially, but then used frequency in a
top-down manner to select the dominant meaning and inhibit the less frequent. As
there was no context to disambiguate the word, the use of frequency here attests
to older children’s efficient word processing.
Young children’s difficulties accessing and selecting a secondary, less
frequent meaning over a more familiar primary meaning are further demonstrated
in studies where they must do so in sentence or story contexts. For example,
Beveridge and Marsh (1991) asked three to six year olds to describe the meaning
of a series of homonyms (most children offered the primary meanings), after
which they presented stories that used the homonyms in their secondary senses
with varying degrees of contextual support. They observed how well children
switched to the word’s secondary meaning when they were asked to identify the
word meaning as it was used in the story. Overall, although the children were
better at switching to the secondary meaning with more supportive contexts, they
more often persevered with a flawed interpretation. This was particularly true of
the younger children in the less-supportive context condition. These children
persisted with the primary meaning on 70% of the trials.
Campbell and Macdonald (1983) similarly found that young children were
steadfast in their adherence to dominant meanings, in this case of homophones,
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even in the face of blatant evidence that this was the wrong interpretation (e.g., a
hare/hair hopped across the meadow). These results are unsurprising in light of
evidence previously reviewed that children this age have not yet solidified their
metasemantic understanding that words can have more than one meaning. In these
cases, the absence of such an awareness makes it less likely that children closely
monitor both the text and their own comprehension for alternative meaning
possibilities. Without data on their metalinguistic and semantic knowledge
however, it is difficult to attribute the results solely to difficulty with secondary
meaning activation. More likely it is the reciprocal influence of poorly
represented subordinate meanings and reduced awareness that words have
secondary meanings that explain the access difficulties of these young children.
Evidence for the difficulty of secondary meaning access, even in older
populations comes from an investigation by Mason, Knisely, & Kendall (1978)
with fourth through sixth graders. In their study, Mason and colleagues asked
children to read sentences with ambiguous words biased to either their primary or
secondary meaning after which they were asked to recall and select, from a
multiple choice array, the word’s meaning as it was used in the sentence. Children
were successful on the task when the words were used in their primary sense.
Their performance dropped drastically, however, when the words were presented
in their subordinate sense. Even when the burden of recall was released in a
second study, third and fourth graders were significantly better at recognizing the
use of the primary, rather than the secondary meaning. Their errors, too, were
demonstrative of this pattern. When they erred on selection of the primary
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meaning, these errors were semantic in nature. When the word was used in its
secondary sense, however, they mistakenly chose the primary meaning as correct
(e.g., ‘to hit’ for strike instead of ‘to cease labor’). Furthermore, the students’
high confidence ratings of the accuracy of their choices were utterly at odds with
the reality of their performance, indicating that they were unaware of, or more
ready to accept ridiculous sentence interpretations, than to consider a nondominant meaning. The lack of vocabulary and metalinguistic pre-testing,
however, makes it difficult to disentangle the influence of semantic knowledge,
and metalinguistic awareness and contextual sensitivity on meaning access.
In a closely-related investigation, Durkin and Shire (1991) asked seven to
ten year olds to define ambiguous words presented either in their primary
colloquial sense, or in their secondary academic math sense (e.g., leaves as in tree,
or as in five minus three leaves two). Their performance mirrored that of Mason et
al.’s (1978) subjects, although less dramatically. Children across all grades were
more apt to define the word in its primary, more frequent sense, than its secondary
academic sense, with evidence that the task was most challenging for the
youngest children.
Results from these studies point to the distinct difficulty children face
when they must access secondary word meanings that are less familiar, and thus
less robustly represented than the more frequently experienced meaning. In the
face of slowed access to these secondary meanings, children are willing to
substitute a contextually-bizarre, but more frequent meaning of the word. In this,
they demonstrate potentially concomitant weaknesses in semantic representation
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and lexical access, and in the metasemantic awareness that words can have more
than one meaning. Such an awareness could have prepared them for the
possibility of an alternate interpretation and thus fostered a closer reading of the
contextual cues and monitoring of their own comprehension.
Recent results from behavioral priming studies (Khanna & Boland, 2010;
Booth, Harasaki, & Burman, 2006) might help partially explain the absence of
higher-level contextual sensitivity and flexibility in younger children when they
are asked to perform several cognitively demanding tasks. In a study by Booth et
al. (2006) nine-, ten-, and twelve-year old children read sentences biased to either
meaning of a homonym, or unbiased, and then named a target (related to the
dominant or subordinate meaning or unrelated). Results indicated that the
younger children were sensitive only to the immediate lexical-level cues, while
older children demonstrated facility in using the larger, sentence context to shape
activation of the appropriate meaning. Intriguingly, when groups were
reorganized to reflect reading skill, the poor readers’ performance suggested
lexical-level facilitation and the skilled readers’ performance indicated
contextual-level facilitation.
This pattern of results suggests both a developmental course of the ability
to use sentence level context to disambiguate meaning sense, as well as the
possible influence of cognitive load. That is, for the poor readers, the impaired
ability to use sentence context might be a byproduct of the increased processing
allocated to the reading task itself (e.g. Perfetti, 1985). This leaves sufficient
cognitive resources for consideration of only the local, word-to-word associations,
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instead of the broader contextual implications on meaning selection. Indeed
Stanovich (1984) found that although poor readers relied more on context to guide
their decoding efforts, their more skilled peers used it to guide comprehension.
In a similar investigation, Khanna and Boland (2010) demonstrated more
directly that young children’s contextual sensitivity is modulated by cognitive
load. In a series of experiments, they found that when young children (7-9 year
olds) listened to sentences ending in homophones and then read aloud words that
were either related to the contextually-appropriate or inappropriate meaning,
children showed priming for all targets, regardless of sentence context. This was
contrasted with the performance of the older children and adults who showed
facilitation only for the sentence appropriate meaning. Findings were interpreted
as indicating that the younger children were overloaded cognitively by the
demands of comprehending a sentence and then reading, resulting in inefficient
meaning activation.
To remedy this, a second experiment was undertaken in which demands
were lessened. This time only a single word prime introduced the targets. Results
indicated that all groups, including the youngest children, were able to use the
simpler prime to access the contextually appropriate meaning. These findings
point to the influence of multiple cognitive and linguistic demands on the ability
of children to flexibly access meanings in a context-sensitive manner. For poor
readers and young children still developing metalinguistic knowledge and reading
skill, the processing load of reading and interpreting sentences might be so great
as to allow for only the activation of the most frequent, relatively easily accessed
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meaning. This leaves little cognitive energy for sensitivity to broad contextual
cues or reflection on the possibility of other meanings.

Summary of the Developmental Literature
Our analysis thus far has revealed that it is the combination of semantic
knowledge, efficient meaning- access, and metalinguistic flexibility that allows
for the appreciation and resolution of lexical ambiguities as they occur in isolation
or in context. Findings from the reviewed studies point to the developmental path
of these skills and knowledge: from the continuous growth of semantic
knowledge and its enrichment as the child matures and engages with increasingly
sophisticated language, to the related maturation of the metalinguistic abilities to
detect and process dual meanings for words and sentences. This metasemantic
development, in turn, also builds upon children’s growing cognitive competence
and is closely tied to their ability to access several word meanings simultaneously.
Skill in the efficient and appropriate access of meanings parallels metalinguistic
growth and is further dependent upon the robustness of semantic representations
across all ages. Thus, there is a developmental interdependency among these
skills. It is their fusion that fosters both appropriate meaning access when words
are polysemous, as well as an awareness of the often dual, triple, quadruple,
nature of word meanings.
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Chapter 3: Implications for Struggling Readers
‘When I use a word,’ Humpty Dumpty said, in a rather scornful tone, “it
means just what I choose it to mean—neither more nor less”
‘The question is,’ said Alice, ‘whether you can make words mean so many
different things.’
‘The question is,’ said Humpty Dumpty, ‘which is to be master - that’s all.’
-Lewis Carroll, Through the Looking Glass, 1872

When well developed and integrated, the multiple areas of knowledge and
skill underlying the capacity to appreciate the polysemous nature of words jointly
facilitate readers’ metasemantic awareness. Deficits to any aspect of this network
of knowledge and skill, however, may compromise the entire system. That is, any
difficulties with semantic representation, efficient meaning access and selection,
or metalinguistic knowledge, may jeopardize the child’s capacity to identify and
interpret words with multiple meanings. Examining these primary areas of
potential weakness leads to the disheartening observation that children with
reading difficulties are vulnerable to breakdown in each of these skills and areas
of knowledge.
More specifically, there is mounting evidence that, in addition to their
deficits with phonological skills, subgroups of poor readers also demonstrate
semantic deficits, both prior to reading acquisition (Scarborough, 1990) and
throughout the school years (Catts, Fey, Zhang, & Tomblin, 1999; Keenan &
Betjemann, 2007; Share & Leiken, 2004). In addition, difficulties with rapid
lexical access that characterize many struggling readers present a particular
challenge to retrieving the appropriate word meaning, even if it is known (see
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Wolf & Goodglass, 1986; Wolf & Obregon, 1992). Finally, hampered by fluency
and decoding demands, poor readers may simply not have the time or capacity to
flexibly consider the appropriate meaning of a word, let alone to realize that there
is a continuum of meanings from which to select.

Semantic Knowledge in Struggling Readers
Studies focusing on the language abilities of impaired readers increasingly
identify semantic knowledge as an area of difficulty for groups of young, pre and
early readers (Catts et al., 1999; Keenan & Betjemann, 2007; Share & Leiken,
2004), as well as older dyslexic students (Wolf & Segal, 1999). In addition,
weaknesses in vocabulary knowledge typify subgroups of students who fail to
benefit from phonologically-based intervention (Duff et al., 2008; Whitney, Smith,
& Connors, 2007). Research evidence also demonstrates the disparities that exist
between skilled and impaired readers in their access to the word-learning
opportunities afforded by wide reading (e.g., Cain & Oakill, 2011).
Stanovich (1986) used the term “Matthew effects” to describe the
deleterious consequences of a cycle where readers who struggle through text,
consume far less of it than their peers, and have fewer opportunities to learn new
words. Less motivation and desire to read both follow and fuel greater decoding
and comprehension difficulties. This downward spiral places those with adequate
vocabularies at risk if their struggles to read result in less and less frequent
exposure to and acquisition of new words and situates those who begin their
reading careers with both poor vocabularies and reading difficulties at the very
bottom of a steep uphill challenge. Vellutino and colleagues’ (1995) analysis of
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the abilities of impaired readers underscores this pernicious cycle. They found
minimal differences in the semantic knowledge of subjects at an early age, but
significant differences between impaired and nonimpaired readers in the more
advanced grades, suggesting the toll that a combination of lack of reading and
impaired reading ability can take.
Struggling readers, then, may receive more limited experience with each
of a word’s varied meanings, particularly those used less frequently. This scenario
would lead to impoverished semantic representations, with adverse effects
downstream on readers’ efficiency of meaning access and selection in context.
Results from a study by Graves (1989) support this possibility. In his
investigation of fourth and fifth graders’ vocabulary knowledge, Graves observed
that students with high scores on a standardized reading test knew twice as many
meanings for polysemous words in isolation, than did their lower scoring peers.
Findings from an earlier study across a wider age range mirrored these. Graves,
Slater, and Cooke (1980), as discussed earlier, asked a small group of second
fourth and sixth graders to articulate multiple meanings for words presented in
context and in isolation. They found that high-ability students produced three
quarters more correct responses than their low-ability peers. Differences were
particularly striking when the performance of high-ability second graders was
compared to that of low-ability sixth graders. The former produced 95% as many
correct responses as the latter.
Thus, the performance of the small group of poor readers in these studies
reveals significant deficits in their knowledge of the multiple meanings of
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polysemous words. Whether the pattern of behavior observed across these studies
is best explained by impoverished semantic knowledge and its downstream
influence on meaning access, is difficult to disentangle, however, from other
plausible possibilities: for example, inefficient meaning access, independent of
semantic knowledge, could also give rise to the observed behavior.

Meaning Access and Selection in Struggling Readers
There is reason to suspect that poor readers’ deficient lexical access might
be responsible for their difficulty in realizing the multiple meanings for a word. A
significant body of work suggests that subgroups of children with reading
difficulties are impaired in their ability to rapidly access linguistic information
(see Wolf & Bowers 1999; Wolf, Bowers, & Biddle, 2000 for a review), and are
often unable to quickly name a word, even when they are familiar with it (Wolf &
Goodglass, 1986; Wolf & Obregon, 1992; Swan & Goswami, 1997). Our
previous analysis indicated that slowed access to word meanings, as occurred, for
instance, in brain damaged patients, hindered contextual integration of the
appropriate meaning (Grindrod & Baum, 2005). That is, when a less wellrepresented secondary meaning was indicated in context but was unable to be
activated in a timely manner, the selection of the more readily accessed, but
inappropriate, dominant meaning was privileged.
Evidence for struggling readers’ challenges in the appropriate and timely
activation of the multiple meanings of homonyms was demonstrated in a recent
study by Henderson, Clarke, and Snowling (2009). They presented average and
impaired comprehenders with a series of homonym primes, followed by targets
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related to the dominant or subordinate meaning, or unrelated to either. Results
suggested a slower onset of priming effects for poor comprehenders, who further
demonstrated particular trouble accessing subordinate meanings, and
inappropriate priming of the dominant meaning in subordinate-biased contexts.
Thus, the slower activation of subordinate meanings characteristic of these
children reduced their access to the contextually appropriate meanings. A series
of earlier investigations by Mason et al. (1978) revealed that the challenges third
through sixth graders experienced in correctly identifying secondary meanings for
polysemous words in context, were compounded for poor readers. They found
that impaired readers correctly selected far fewer secondary meanings for
polysemous words than did their middle and high skilled reading peers (40% of
words as compared to 57%, and 71%, respectively). For these struggling readers,
inefficient lexical access may have led to considerably slower meaning activation
and thus to the mistaken integration of the inappropriate meaning. The absence of
a vocabulary pre-test, however, makes it impossible to discount the possibility
that weak semantic representation compromised the children’s performance.
In addition, the labored processing of text that characterizes impaired
readers not only exacerbates the influence of any underlying semantic or
meaning-access weaknesses, it may also itself preclude appropriate meaning
selection. Heavily taxed by the demands of decoding, struggling readers are left
with little time to consider the contextual-appropriateness of meanings, and even
less energy to reflect upon the plausibility of their meaning choice. In support of
this view, Khanna and Boland (2010) found that word reading accuracy
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influenced sensitivity to single-word contextual cues in the processing of
homophones. They suggested that proficient readers were less encumbered by the
act of reading, and thus had more cognitive capacity to devote to reflecting on the
appropriate meaning. Results from Booth et al. (2006), discussed earlier, similarly
suggest that hampered by other demands within the reading task, impaired readers
have little time to contemplate the constraints of the larger sentence context and
its implications for appropriate meaning selection. Results from the work of
Graves et al.’s (1980) described earlier further attest to poor readers’ difficulties
using context cues to guide meaning selection. The second grade impaired readers
in their study experienced only a 4% improvement in their ability to describe
multiple meanings for polysemous words when these were presented in context as
compared to in isolation. Their unimpaired peers saw a substantial 29% increase
in scores under the same conditions.
Reading difficulty can thus exact a significant toll on children’s ability to
access the contextually appropriate meaning of a polysemous word. Already
struggling with inefficient lexical access, the difficulties of poor readers are
further compounded when meaning knowledge is poorly represented and less
accessible. They become increasingly frustrated when the reading task itself
usurps all their effort and attention, leaving little cognitive capacity to allocate to
the processing of contextual cues, let alone for reflections on the relation of a
word to its meanings. These difficulties, singly and in combination, contribute to
impaired readers’ failure to adequately access meanings, potentially stalling the
development of the metasemantic insight that words can have multiple meanings.
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Metasemantic Awareness and Flexibility in Struggling Readers
Our previous discussion illustrated that although the semantic knowledge
of multiple word meanings is necessary for the realization of polysemy, it is not
sufficient. Children must also have the time and cognitive capacity to consider the
relation between a word and its (several) meanings. This metalinguistic flexibility
is often compromised in children who believe the end goal of reading is word
identification and consequently devote the entirety of their attention and resources
to decoding (Gaskins & Gaskins, 1997). Such an approach to reading arrests,
from the onset, deeper consideration of the spectrum of meanings possible in
word. Thus, difficulties understanding polysemy may arise from either or both
insufficient semantic knowledge and exposure to instances of polysemy and
insufficient time or preparedness for metalinguistic reflection on word meanings.
It follows then that impaired readers, already vulnerable to semantic deficits, and
continually encumbered by the demands of reading, may have reduced exposure
to different word meanings (particularly those found in more sophisticated written
text) and/or inadequate resources and metalinguistic flexibility to devote to
reflection on the semantic aspects of words. As a result, they may remain unaware
of the meaning potential of words.
Evidence for reduced metasemantic reflection in impaired populations
comes from an investigation into the ambiguity detection abilities of students with
and without language based learning disabilities (LD; as determined be verbalperformance IQ discrepancy and reading and spelling delays). In one study, Wiig,
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Semel, and Abele (1981) noted a developmental delay in the ability of twelve year
old LD children to describe sentences with lexical ambiguities, even though these
were presented alongside pictorial depictions of possible meanings. Results
revealed that the performance of the LD children was significantly poorer than
that of their typically achieving peers (33.7% correct vs. 61.5% correct), but onpar with a group of unimpaired seven and eight year olds (35% correct). Closer
inspection of their performance indicated that LD children readily interpreted
ambiguous words in terms of their concrete, most frequent meaning, but struggled
to identify more abstract or figurative secondary meanings (e.g., The man kept the
watch). For these children, reduced metalinguistic flexibility, alone or in
combination with semantic or lexical access weaknesses, cost them the realization
of an entire alternative sentence meaning. Thus, the opportunity for reflection on
the more figurative interpretation was lost.
Further at risk when metasemantic reflection is compromised or limited by
cognitive load, inflexibility, or reduced semantic knowledge and inefficient
lexical access, is the appreciation of jokes, puns, humor born from manipulations
of word meanings. Hirsh-Pasek, Gleitman, and Gleitman (1978) investigated the
influence of reading skill on the appreciation of jokes that hinge on lexical
ambiguity. In their study, poor readers lagged behind their typically reading peers
in their ability to explain jokes that were dependent on the simultaneous
consideration of alternative meanings for a word (e.g., My father makes faces all
day. Why does he do that? He works at a clock factory!). The largest
discrepancies were evident among the first through third graders (G1: ~48%
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errors poor readers vs. ~12% for typical readers, G2: ~29% errors PR vs. ~11%
TR, G3: ~27% errors PR vs. ~ 2% TR (note: numbers are approximations based
on graphs presented by the authors of the study). Together, these studies suggest
that the metalinguistic capacity to identify and flexibly interpret instances of
lexical ambiguity may be vulnerable to disruption in children with reading
disabilities, particularly younger children in the early stages of both metalinguistic and reading development. This vulnerability, in turn, may compromise
their ability to find pleasure in the metaphorical, poetic, and humorous
manipulations of meaning that abound in language.

Summary of the Literature on Struggling Readers
Collectively then, the research reviewed highlights a link between reading
skill and the ability to identify, access, resolve and reflect upon the dual meanings
of multiply meaning words. The use, however, of small sample sizes and of
different measures to differentiate low and high ability readers across studies
(teacher ratings, composite reading and comprehension measures, etc.), makes our
interpretation of the studies somewhat tenuous with regard to the exact nature of
the population of struggling readers examined. Nonetheless, our analysis
illustrates that poor readers, very broadly defined, may present with a profile of
semantic and processing speed weaknesses that put them at risk for developing
difficulties accessing and appreciating words with multiple meanings. In addition
to these potential weaknesses, the decoding burden that impaired readers bear
may so overwhelm them as to preclude their desire and ability to consider
multiple meanings for a word both in and out of context. Together, the research
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indicates that struggling readers’ ability to detect, describe, and reflect on words
with multiple meanings is often compromised. These weaknesses, in turn, may
further aggravate the difficulties of poor readers by influencing reading fluency
and comprehension at the single and connected text levels.
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Chapter 4: Contributions to Single and Connected-Text Reading
“All my life, I’ve looked at words as though I were seeing them for the first time.”
-Ernest Hemingway, 1945

In the previous chapter, we highlighted how the realization of polysemy
represents a fusion of semantic knowledge, access, and metalinguistic processes
that makes it at once invaluable and more vulnerable to breakdown in several
areas. The very constellation of skills underlying this capacity further makes it
uniquely able to influence reading fluency and comprehension by contributing to
these skills at both the linguistic and metalinguistic level.

Contributions at the Linguistic Level: The Importance of Semantic
Knowledge for Reading Fluency
Recent examinations of the processes that contribute to fluent reading
increasingly point to the influence of semantic knowledge on reading skill in
impaired as well as unimpaired readers (Ouellette, 2006; Ricketts, Nation, &
Bishop, 2007; Wise, Sevcik, Morris, Lovett, & Wolf, 2007). For example,
Ouellete (2006) identified a semantic contribution to the word identification skills
of fourth graders, even after accounting for decoding ability. In addition, using
structural equation modeling, Wise et al. (2007) found that rich semantic
knowledge, as indexed by a measure of decontextualized definitions, predicted
performance on measures of word reading in a population of struggling second
and third grade readers. Findings from these studies are comfortably
accommodated within connectionist models of lexical access in reading
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mentioned earlier. The triangle model (Plaut, McClelland, Seidenberg, &
Patterson, 1996) is representative of this approach and explicitly incorporates
semantic knowledge as a component of the reading process. Within this account,
when a word is accessed, it produces patterns of activation across interconnected
orthographic, phonological, and semantic units (Plaut et al., 1996, Harm &
Seidenberg, 2004). The bi-directional interaction of these components
underscores the importance both of each individual component as well as of the
integrity of the interrelations among them for fluent reading. In support of this,
studies indicate that semantic knowledge plays a particularly potent role in fluent
reading when the connections between phonology and orthography are tenuous,
such as in exception word reading (Plaut et al., 1996; Ricketts, Nation, & Bishop,
2007; Keenan & Betjemann, 2007; Strain, Patterson, & Seidenberg, 1995).
For example, Strain et al. (1995) found that the typical increase in latency
when adults read low frequency exception words (e.g., caste) was not found when
these words were highly imageable (e.g., comb). This evidence suggests that the
rich, semantic representations activated for high imageability words (see McRae,
de Sa, & Seidenberg, 1997) were able to offset the weaker associations between
phonology and orthography that characterize exception words. Similarly, Ricketts,
Nation, and Bishop (2007) found that semantic knowledge predicted exception
word reading in a population of eight- and nine-year old children, even after
accounting for their decoding ability. Together, these results illustrate the
contribution of semantic knowledge to reading when words cannot be read based
on phonological and orthographic information alone. Thus, findings highlight the
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interconnectedness of the linguistic components involved in word reading and
specifically, the importance of the semantic component within this reading circuit.
In their Lexical Quality Hypothesis, Perfetti and his colleagues (Perfetti &
Hart, 2002; Perfetti, 2007) directly address the importance of the richness or
quality with which linguistic knowledge is represented for reading fluency. With
regard to meaning representation, they stress that word knowledge that is both
precise and flexible is essential for creating high quality lexical representations.
Such representations, when integrated with similar quality phonological and
orthographic representation, facilitate fast and efficient access to words in the
lexicon. Indeed, as mentioned earlier, words with rich semantic neighborhoods
(i.e., with many related associates and features) facilitate more efficient
performance on tasks of word naming and lexical decision (Buchanan, et al., 2001;
Pexman, et al., 2002, 2003).
In much the same way, when many meanings are associated with a single
word form, the semantic representation is enriched, facilitating more fluent access
to the word. Supportive of this, research findings indicate that words with
multiple meanings are responded to more quickly in lexical decision and naming
tasks than those with a single meaning. This is true both in English (Hino &
Lupker, 1996; Borowsky & Mason, 1996) and other languages, such as Chinese
(Lin & Ahrens, 2010). There is, however, some debate as to the strength of the
ambiguity advantage across all types of lexical ambiguity, with some evidence
suggesting it is stronger for words with closely related meanings and weaker for
homonyms (e.g., Rodd, Gaskell, & Marslen-Wilson, 2002; but see Hino,
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Kusunose, & Lupker, 2010; Lin & Ahrens, 2010). An investigation by Rodd
(2004) further indicates that the advantage is most robust in words with
inconsistent spellings. Such results corroborate those discussed earlier pointing to
a semantic contribution to exception word reading (Strain et al., 1995; Rickets et
al., 2007). They are further in accordance with claims that the influence of richly
represented semantic knowledge is more robust when a word’s phonological and
orthographic representations are less established or more weakly integrated (e.g.,
Keenan & Betjemann, 2007).
The labored reading of struggling readers represents another occasion
where poorly represented and interconnected orthographic and phonological
information leaves readers poised to benefit from their semantic knowledge.
Indeed in his early interactive-compensatory model of reading, Stanovich (1984)
suggested that poor readers rely on semantic and contextual knowledge to aid
their decoding efforts. He admitted, however, the paradox that owing to their poor
decoding, the contextual knowledge available to guide their word identification
efforts is often too degraded to be of use. Thus, for struggling readers to reap the
word identification benefits of their semantic knowledge, such knowledge must
be richly represented and readily accessible. To make full use of this knowledge,
however, readers must further possess the ability to access it flexibly during
reading, particularly when something goes awry with their decoding efforts.

51
Contributions at the Metalinguistic Level: The Importance of a Flexible ‘Set’
Towards Words for Reading Fluency
In earlier chapters we discussed how the metasemantic awareness of the
polysemous nature of words depends upon and itself precipitates the broader
understanding that word forms and meaning are separable and should be
approached flexibly. Recent research has focused on the significance of such a
flexible set towards reading for efficient word identification. For example,
Tumner and Chapman (2012) stress the importance of a ‘set for variability,’
which involves the metalinguistic preparedness to approach word reading
strategically. They observe that, because many of the words early readers
encounter suggest a variety of possible pronunciations, children must rely on the
flexible use of both decoding and semantic knowledge when reading. More
specifically, children must use their orthographic and phonological knowledge to
produce an initial pronunciation of the word from which to experiment upon until
they hit upon a name in their vocabulary (see also, Share, 1995 for a related view).
In a longitudinal investigation of children from the time they entered school and
three years into their education, Tumner and Chapman (2012) found that this ‘set
for variability’ mediated the influence of vocabulary knowledge on word
recognition. These results suggest that semantic knowledge plays an influential
role in word reading when the child can access this knowledge flexibly.
Expressing a similar view, Cartwright and colleagues (2003) investigated
whether children’s metalinguistic flexibility contributed to their word recognition
ability. They asked first and second graders to sort words simultaneously on
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semantic and phonological properties (e.g., to place bear, ball, train, and tiger on
a grid where the y-axis corresponds to same initial phoneme and the x-axis to
same semantic category). Results indicated that after controlling for verbal ability,
decoding, and general cognitive flexibility, the ability to shift flexibly between a
consideration of form and meaning predicted an additional 2% of unique variance
in word reading. Subsequent studies also highlighted the importance of this skill
for comprehension (see Cartwright, Marshall, Dandy, & Issac, 2010). These
results were interpreted within accounts describing the difficulty early and
struggling readers face integrating the different aspects of word knowledge
necessary for reading and comprehension. The authors pointed to the necessity of
teaching children to view words as composed of multiple linguistic components to
combat the prioritizing of one type of information, (e.g., phonological) to the
exclusion of others (e.g., semantic). Indeed, struggling readers who view
decoding as the sole purpose of reading, devote little attention to the semantic
aspect of print (Gaskins & Gaskins, 1997). This negatively impacts both reading
fluency and comprehension.
Together, the studies reviewed suggest that the ability to detect and
describe several meanings for a polysemous word contributes to reading fluency
by enriching varied dimensions of knowledge at both the linguistic and
metalinguistic levels. Rich semantic knowledge underlies the ability to describe
the different senses of polysemous words and grows with the addition of each
new meaning. This knowledge is activated in concert with orthographic and
phonological information upon exposure to words and facilitates access to them
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singly and in context. Further, metalinguistic awareness of the relationship
between a single word form and many meanings facilitates children’s ability to
flexibly access this knowledge. This, in turn, benefits reading fluency, as when
meaning information is used flexibly with phonological and orthographic
information to guide word reading. More fluent reading frees cognitive resources
vital for comprehension, which is itself further enhanced when rich, flexible
semantic knowledge can be applied to the construction of meaning.

Contributions to Reading Comprehension
In order to comprehend, readers must actively construct a representation
of the text that is faithful to what they read, but that is also uniquely their own; a
merger of the text message and their own personal experiences and knowledge
(e.g., ‘the situation model’ by Kintsch, 1998). To accomplish this, readers must
accurately decode and retrieve the meanings of individual words, rely on syntactic
knowledge and inferential skill to compute sentence meanings, and integrate these
with their background knowledge to create a text representation that allows for
interpretation and reflection. Consequently, the child who is unaware of or unable
to access appropriate word meanings, or whose difficulties decoding leave her
little time to consider the variety of meanings possible, may construct a faulty
representation of the text. Indeed, as noted earlier, children burdened by decoding
deficits are often restricted to a local, surface interpretation of what they read
(Booth et al., 2006). Without the time or preparedness to consider multiple text
interpretations within the broader text message, the capacity of many struggling
readers’ to engage in the careful, deep consideration of text may be compromised.
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Thus, it becomes essential to better understand the combined contributions of rich
semantic knowledge and a flexible set towards word meanings, to reading
comprehension.

Contributions at the Linguistic Level: The Importance of Rich Semantic
Knowledge for Reading Comprehension
There is a long history of empirical support for the link between rich
semantic knowledge and reading comprehension (Anderson & Freedbody, 1981;
Just & Carpenter, 1985; Cunningham & Stanovich, 1997) in both unimpaired and
struggling populations (Nation & Snowling, 1998, 1999; Storch & Whitehurst,
2002; Protopapas, Sideridis, Simos, & Mouzaki, 2007; de Jong & van der Leij,
2002; Roth, Speece, & Cooper, 2002). These studies demonstrate the longitudinal
and concurrent prediction of reading comprehension from various measures of
vocabulary knowledge. Several recent studies further suggest that it is the quality
of semantic representation that best predicts comprehension (Ouellete, 2006; Roth
et al., 2002; Snow, Tabors, Nicholson, & Kurland, 1995; although see
Tannenbaum, Torgesen, & Wagner, 2006 where breadth was found to be slightly
more predictive). Thus, readers who can activate an entire network of associates,
conceptual relations, and experiences when they see a word, are well poised to
integrate and interpret that word and reflect upon its specific use in context.
Further, as noted earlier, rich semantic knowledge facilitates more
efficient meaning access. Both Nation and Snowling (1999) and Beck,
McKeowen, and Kucan (2002) stress the importance of such facile access to word
meanings during the construction of meaning. In support of this, a mark of poor
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comprehension involves slower access to secondary meanings in isolation
(Henderson et al., 2009). For example, in the study described earlier, poor
comprehenders evinced less efficient access to subordinate meanings in priming
paradigms, suggesting greater difficulty accessing meaning knowledge. Thus,
rich semantic knowledge facilitates online integration and interpretation, as well
as more efficient meaning access. We argue that to fully benefit comprehension,
however, this rich knowledge must be paired with the metasemantic
understanding of the polysemous nature of words.

Contributions at the Metalinguistic Level: The Importance of Metasemantic
Knowledge for Reading Comprehension
Results from several studies attest to the influence of metasemantic
knowledge on the comprehension of written texts. For example, Cairns et al.
(2004) found that first graders’ ability to flexibly interpret sentences whose
ambiguity hinged on knowledge of a polysemous word (e.g., The kids saw the bat
near the fence), correlated strongly with reading readiness measures and predicted
reading comprehension skills in second grade. Similarly, findings of improved
comprehension after training in lexical ambiguity detection support the
contribution of metasemantic flexibility to comprehension (Zipke, 2011; Zipke,
Ehri, & Cairns, 2009; Yuill, 1998; Yuill, Pearce, Kerawalla, Harris, & Luckin,
2009). For example, Yuill and colleagues (2009) observed pairs of children as
they played a computer game that encouraged discussion of jokes and riddles.
After three sessions with the game, findings indicated that the number of
metalinguistic comments children made about the jokes they saw was closely tied
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to the magnitude of their improvement on a measure of reading comprehension.
Closer inspection revealed that children who were able to articulate both the cued
and uncued meanings of the ambiguous words experienced the most robust
comprehension gains. Thus, the metasemantic flexibility to realize and reflect
upon the dual meanings of polysemous words was pivotal to improved
comprehension.
One way that developed metasemantic knowledge and a flexible approach
to words and language might contribute to comprehension is by drawing
children’s attention more closely to the way text functions to reveal different
meanings. This increased awareness to the text itself fosters a more careful
approach to reading. Indeed, Zipke, Ehri, and Cairns (2009) found that
metasemantic training facilitated a general improvement in children’s attention to
text. More specifically, training that focused on helping children develop an
appreciation for the polysemous nature of words resulted in an increase in the
comprehension monitoring skills of children. Thus, an increased awareness of the
polysemous nature of words fostered children’s more deliberate reading of text,
during which they could better detect breakdowns in their understanding.
Such increased attention to text and preparedness for turns in meaning is
particularly critical for comprehension when words are used in their less frequent
senses, as in much of academic language (Durkin & Shire, 1991). A flexible set
towards words further enables an appreciation of poetry, puns, and other linguistic
creations that arise from the artful manipulation of meaning. Attesting to this
relation, results from several studies indicate a close developmental association
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between lexical ambiguity detection and the understanding of figurative language
(Cain, Towse, & Knight, 2009; Brause, 1977). For children, this means that a
well-developed semantic base that can be efficiently accessed, along with
metasemantic awareness and flexibility, are essential for the discovery of deeper
messages when words are used more playfully and meant to be savored and
reflected upon.

Summary: The Role of Rich, Flexible Semantic Knowledge in the Reading
Process
Our discussion has highlighted the unique influence of children’s
awareness of polysemy on reading skill. More specifically, our review indicates
that, as an embodiment of both semantic richness and metasemantic flexibility,
the capacity to detect and describe a word’s multiple meanings contributes to
reading skill at both a linguistic and metalinguistic level. At the linguistic level,
elaborated knowledge of the spectrum of meanings associated with a word
enriches its semantic representation. This rich representation, in turn, facilitates
efficient lexical access and enhances the breadth and quality of knowledge
available during reading and text interpretation. Further, at the metalinguistic
level, metasemantic awareness fosters a flexible approach or ‘set’ towards words
and their meaning. This cognitive suppleness is essential both for discerning and
appropriately interpreting turns in meaning and for remedying difficulties in
decoding or comprehension. Importantly, the greater attentiveness and sensitivity
to words and text fostered by an awareness of and preparedness for their many
layers of meaning may further foster a deliberate and reflective approach to text.
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As such, addressing this aspect of semantic knowledge within reading
intervention becomes critical for the training of readers who are able not only to
decode well, but also to efficiently access and thoughtfully reflect upon what they
read.
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Chapter 5: Fostering Children’s Understanding of Polysemy in
Reading Intervention
To a mechanic, a ‘shot’ fan belt was a worn one. To a bartender, a ‘shot’
was a one-ounce glass of whiskey. To a decathlon champion, a ‘shot’ was
an iron ball ...To a motion-picture director, a ‘shot’ was any given camera
setup…I was very happy I wasn’t learning English as a foreign language; I
was far too old to be taking a shot at such a formidable task.
–Ed McBain, Jack and the Beanstalk, 1985
In the face of impaired readers’ vulnerability to weaknesses in semantic
and metasemantic knowledge and of the contributions of this knowledge to
reading skill, the dearth of explicit attention to semantic skills within reading
interventions is problematic (Juel, 2005). The consequences of such a limited
approach to intervention are most alarmingly demonstrated by its failure to
remediate the difficulties of ‘treatment resistors,’ many of whom have semantic
weaknesses that extend beyond the phonological domain (e.g., Whiteley, Smith,
& Connors, 2007). Until recently, however, little vocabulary instruction existed in
either schools or research settings. In their observations of upper elementary
school classroom teachers, Scott, Jamieson-Noel, and Asselin (2003) discovered
that teachers spent roughly 6% of their total instructional time on vocabulary
instruction. A large part of this was concentrated on tasks that required children to
copy dictionary definitions for words. Thus, although our previous discussion
indicated that polysemy is pervasive in language and that learning to identify and
appreciate it has far reaching benefits, it is rarely addressed explicitly in reading
classrooms or intervention.
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Within this framework, it is unsurprising that only a handful of
investigations have described programs that target the ability to detect, describe
and appreciate multiple meanings for words. Among these, training is generally
focused on either the metasemantic or the semantic level (Zipke, 2011; Yuill et al.,
2009; Nelson & Stage, 2007). Our previous discussion, however, suggests that for
maximum effectiveness interventions should address children’s knowledge of
polysemy at both the metalinguistic and linguistic levels. Such instruction should
focus on the metasemantic understanding of polysemy along with the
development of rich, elaborated semantic representations of a word’s different
meanings and efficient access to these. Importantly for struggling readers, this
information should be presented within an interconnected emphasis on the other
linguistic subcomponents (e.g., morphology, syntax, phonology, orthography) to
further enrich and encourage the links between linguistic components that foster
fluent reading and comprehension.

Fostering Metasemantic Awareness
The few programs that explicitly address children’s understanding of
polysemy frame it as a metalinguistic ability critical for comprehension and focus
predominantly on the metasemantic aspect of this skill (Yuill, 1998; Yuill et al.,
2009; Zipke et al., 2009; Zipke, 2011). The intervention approach that follows
from this view incorporates methods that emphasize the polysemous nature of
words and provide strategies for identifying and interpreting words with multiple
meanings both in and out of context. For example, Zipke, Ehri, and Cairns (2009)
trained third grade children in ambiguity detection at the single word and sentence
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level over the course of four weekly sessions of 45 minutes. Their program
included an initial session of brainstorming about the multiple meanings words
can have followed by an activity that required children to identify polysemes from
a collection of words. Subsequent sessions included the discussion and creation of
riddles based on ambiguous words, and analyses of the confusion that ensues
when Amelia Bedelia, a fictional maid, misinterprets polysemous words in the
Amelia Bedelia books. Intervention results indicated significant improvements for
children in the treatment group over matched controls on measures of lexical
ambiguity detection and description at both the single word and connected text
level. Further gains in comprehension were found on one of the two
comprehension measures used.
In addition, using an abridged version of the intervention, consisting of
only two sessions, one devoted to the identification of polysemous words in
isolation, and one to the interpretation of these words in context, Zipke (2011)
found that this training was successful with first graders. More specifically, after
two sessions, first graders showed improved ability to describe multiple meanings
for polysemous words in isolation and in context (although the latter did not reach
significance). Using a similar approach, over seven weekly sessions, Yuill (1998)
trained a group of 18 poor comprehenders in semantic ambiguity detection.
Sessions included the creation of jokes, games involving ambiguous
communications, and the reading of ambiguous texts. Results indicated significant
gains in comprehension over a control group. More recently, Yuill and colleagues
(2009) employed a computer-based program, Joke-City, to encourage the
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development of metasemantic knowledge in children with poor comprehension. In
this intervention, seven to nine year olds worked in pairs to discuss and interpret
computer-presented jokes that rested on lexical ambiguities. As mentioned earlier,
results indicated improvements in the number of metalinguistic remarks made by
the children after three 23 minute sessions with the program. Importantly, this
increase in metalinguistic knowledge and flexibility corresponded to gains in
comprehension.
Together, the intervention approaches presented here highlight effective
methods for making explicit the knowledge that words can have multiple
meanings. Through exposure to the different meanings of a word in context and
the creation of jokes, students come to realize how words meanings change. They
further learn to appreciate that such shifts underlie jokes and puns, and thus, to
realize the many playful and creative ways words can be used. Although the gains
from these short term interventions are encouraging, our previous analysis
indicates that to fully address the metasemantic and semantic aspects of
polysemous word knowledge, such training should be complemented by equally
intensive attention to the development of rich semantic knowledge and access.
This is particularly important for poor readers who are likely to experience
weaknesses in these areas as well. Fostering rich semantic knowledge must thus
be an aim of such intervention and should be guided by what we know of the
incremental, interrelated, and multidimensional nature of this knowledge (Nagy &
Scott, 2000, Chapter 2).

63
Fostering Rich, Semantic Knowledge and Efficient Access to this Knowledge
Addressing the incremental nature of semantic knowledge. The
incremental nature of semantic knowledge, the power of each encounter with a
word to suffuse it with new, multisensory, information (the instance based theory,
Reichle & Perfetti, 2003), suggests that the development of meaning knowledge
will be enhanced by multiple exposures to a word in a variety of contexts. Indeed
there is substantial research support for the success of approaches that incorporate
multiple exposures and deep processing of words for fostering rich semantic
knowledge (e.g., Stahl & Fairbanks, 1986; Beck et al., 2002; McKeowen, Beck,
Omaonson, & Pople, 1985). For example, in the intervention approach of
McKeowen, Beck and colleagues (1985) children were presented multiple
experiences with a word over a variety of contexts during which they were asked
to reflect upon and identify its appropriate and inappropriate use. They found that
within the context of active, deep processing of word meanings, twelve exposures
were more effective than four for learning the meaning of the word. Notably, this
was only true if the exposures occurred within different contexts. Similarly,
Biemiller and Boote (2006) found that vocabulary gains of preschoolers and early
elementary students were significantly more pronounced when repeated readings
were augmented with vocabulary instruction and review of the words in different
contexts.
More recently, Bolger and colleagues (2008) examined the effect of
exposure to a word in several contexts versus repeatedly viewing it in a single
context. Results indicated that adults in the multiple context condition
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outperformed those in the single context condition when asked to generate
meanings of the learned words. Additionally, when performing a sentence
completion task involving the learned words, subjects in the multiple context
condition were faster than those in the single context, suggesting more efficient
meaning access. Results from these studies attest to the higher quality of meaning
representations formed when words are encountered, and their meanings
discussed, in variable contexts that facilitates the incremental growth of more
elaborated, precise meaning knowledge and swifter access to it.
Addressing the interrelated nature of semantic knowledge. Techniques
that address the interconnected nature of semantic knowledge are likewise
effective in fostering deep word knowledge. Such instruction helps children
enrich their semantic knowledge by demonstrating ways to integrate newly
learned words within established semantic and conceptual networks of meaning.
In so doing, these methods allow children to realize the wealth of knowledge they
already possess about words and provide avenues to expanding and refining this
knowledge. Methods that explicitly encourage such building of semantic networks
include semantic mapping and semantic feature analysis, in which children are
encouraged to brainstorm all their associates with a word and then to realize these
graphically. The utility of such methods is attested to by several research studies.
For example, Bos and Anders and their colleagues (1989, 1990, 1992) compared
the use of semantic and syntactic mapping techniques and found them to be
superior to methods that only incorporate definitional information. The results of
these studies indicate the effectiveness of emphasizing a word’s related features
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and associates for enriching semantic knowledge. The studies further attest to the
importance of engagement in the word learning task. In each of these activities,
students are actively processing, thinking, connecting, and drawing upon their
experiences to create and learn.
An intervention by Nelson and Stage (2007) further demonstrates the use
of such techniques for fostering rich knowledge of a word’s multiple meanings. In
this approach, third and fifth graders were taught the meanings of a polysemous
word over two half-hour sessions. During the first session children discussed
words associated with each of a polysemous word’s many meanings. These were
then elaborated upon through sentence writing. In the second session, the meaning
history of the word was introduced, its related words and associates plotted using
semantic mapping, and sentences constructed for each of the word’s different
meanings. This instructional plan was followed for 36 words. Results indicated a
pattern of vocabulary and comprehension gains for the lowest achieving students
in third and fifth grades, and comprehension gains for all third graders, with
nonsignificant effects for the high comprehension fifth graders on all measures.
In contrast to the interventions presented earlier (Zipke et al., 2009; Zipke,
2011, Yuill et al., 2009) that focused on training an appreciation of polysemy at
the metalinguistic level, the program by Nelson and Stage (2007) intervened at
the semantic level, with a heavy focus on the interrelated nature of words. Gains
in semantic knowledge and comprehension were evident across both types of
intervention, although these were not found consistently across all measures
( Zipke et al., 2009; Zipke, 2011) , or all participants (Nelson & Stage, 2007).
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This pattern of results supports the importance of training at both the semantic
and metalinguistic levels for a comprehensive understanding of the polysemous
nature of words. Expanding this training to address the multidimensional nature of
semantic knowledge, however, may prove particularly effective for struggling
readers who often have difficulties across multiple areas of linguistic knowledge.
Addressing the multidimensional nature of semantic knowledge. The
multidimensional nature of word knowledge suggests that training in the semantic
domain will be enhanced by making explicit the connections among a word’s
meaning, its phonological and orthographic forms, and its morphological,
syntactic and pragmatic features. Thus, for example, instruction that includes
demonstrations of a word’s meaning across a variety of contexts should also
emphasize the syntactic, morphological, and pragmatic features attached to these
different meaning variants (e.g., bat as a noun, vs. bat as a verb; ‘bat an eye’ vs.
‘at bat’, ‘batter’). Such an approach to instruction may be particularly beneficial
for struggling readers whose weaknesses often encompass several linguistic areas
as well as the interconnections among them.
Indeed, research from an intervention by Duff and her colleagues (2008)
attests to the benefits focusing on several linguistic components within reading
intervention. Specifically, Duff et al. (2008) designed an intervention for children
who failed to respond to traditional phonologically-based interventions alone that
supplemented traditional phonological instruction with training of semantic
knowledge. Within nine weeks, results indicated the benefits of training in such a
multi-componential manner for these children. The formerly treatment-resistant
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children made significant gains on both reading and language measures that were
maintained six months after the intervention. Along similar lines, Ouelllete (2010)
found a benefit for second graders on the spelling of newly learned words when
orthographic training was complemented with semantic information.
In such a way, interventions that focus on training semantic knowledge in
conjunction with the other linguistic components of word knowledge contribute to
the formation of mutually reinforcing word representations. This approach builds
upon the connectionist views of word reading described earlier (Perfetti, 2007)
and echoes the views of Wolf, Katzir, and their colleagues (Katzir et al., 2006;
Wolf & Katzir-Cohen, 2001; Morris et al., 2010) . These scholars stress the
importance of conceptualizing fluent reading as involving the successful
development and integration of multiple linguistic and cognitive processes.
Following this, the intervention approach stemming from this view emphasizes
the necessity of making explicit at higher levels the connections activated
between different linguistic subprocesses at lower levels. Thus, their multicomponential intervention program, RAVE-O, is designed to build children’s
awareness of the interrelated linguistics aspects of words and provide them with
opportunities to consciously activate and strengthen these connections (see Wolf,
Miller, and Donnelly, 2000; Wolf et al., 2009). Results from a large-scale
efficacy study focusing on intervention effects indicated that children in the multicomponential RAVE-O program performed as well as the groups receiving only
phonology-based treatment on reading and decoding measures. Further, they
outperformed children in the other treatment groups on measures of fluent
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comprehension (Morris et al., 2010). These results provide compelling evidence
for intervention approach that address the multiple components of the reading
circuit in an interconnected manner. Indeed, our investigation will include a focus
on the efficacy of this intervention for fostering an understanding of polysemy in
struggling readers. Thus, we describe it in detail in future sections.

Implications of the Literature on Intervention
Together, the studies reviewed suggest that programs that train children’s
awareness and knowledge of polysemy must address the complex of
metalinguistic and semantic knowledge discussed earlier as important for this skill.
Techniques that help children reflect on the way words shift and change their
meanings, often to humorous and poetic effect, are useful for fostering awareness
at a metasemantic level (e.g., Zipke et al., 2009; Zipke, 2011; Yuill et al., 2009).
Importantly this training should be complemented by a focus on semantic
knowledge. Such an approach should thus ensure multiple and varied exposures to
each of a word’s different meanings and techniques that emphasize and extend the
networks of knowledge surrounding each word (Stahl & Fairbanks, 1986; Beck et
al, 2002; Bolger et al., 2008). Further, and essential for struggling readers, this
semantic knowledge should be presented within an overall set of explicitly
teaching connections among a word’s form (phonology, orthography), syntactic
and morphological features, and its various meanings (Perfetti, 2007; Wolf et al.,
2009). The higher quality word representations that result from such an approach
facilitate more efficient lexical access, enabling struggling readers to focus on the
flexible application of their growing semantic knowledge.
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Present Study
Our investigation has spanned different age-groups; neural, cognitive, and
linguistic processes; and varying skill levels. It has identified a network of
knowledge and skills that are called upon in the processing of words with multiple
meanings. These include richly represented semantic knowledge, efficient access
to this knowledge, and the metalinguistic flexibility to reflect upon a word’s
multiple meanings. Several lines of evidence indicate, however, that many
impaired readers are vulnerable to weaknesses in these skills, and thus prone to
deficits in their understanding of polysemy. Our review suggests that such
weaknesses may further impede struggling readers’ comprehension and
negatively impact their reading fluency. Within this context, the near absence of
explicit attention to semantic and metasemantic knowledge within reading
interventions is disheartening. Results from a number of studies suggest that this
knowledge can be effectively taught using methods that address metalinguistic
and semantic representations (Zipke et al., 2009; Zipke, 2011; Yuill, 1998; Yuill,
et al., 2009; Nelson & Stage, 2007) and that doing so within a multi-componential
frame may be particularly effective for struggling readers (Wolf et al., 2009). The
lack of research surrounding the knowledge of polysemy in early struggling
readers, however, leaves open the question of whether such techniques will be
successful in fostering an understanding of how words can embody many
meanings and a flexible approach to words within this population.
In the present dissertation we address such questions in several ways: first,
by investigating the development and underpinnings of the capacity to detect and
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reflect upon words with multiple meanings among early impaired readers; second,
by analyzing its role in reading at the word and connected-text levels in this
population; and finally, by evaluating techniques for training this ability within
reading interventions. Results from this investigation will provide a clearer
understanding of how best to address this capacity in intervention, so that readers
will be maximally equipped to decode, reflect upon, and enjoy written language.
Thus, our investigation is guided by the following research questions and
hypotheses:

Research Questions
1. How does the ability to identify and describe multiple meanings for a

polysemous word develop in a population of early struggling readers?
2. What skills and knowledge underlie the capacity to identify, describe, and

appreciate words with multiple meanings?
3. Does this capacity predict word- and text-level reading fluency within a

population of struggling readers? Does it predict reading comprehension?
4. Can training within a multi-componential reading intervention

significantly increase children’s ability to identify and describe the
multiple meanings of words trained in the program? Can this capacity be
trained so that it generalizes to untrained words as well? Will this
knowledge be sustained one year after the intervention ends?
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Hypotheses
1. Within the context of the prior discussion, we hypothesize that the
ability to flexibly access and consider multiple word meanings will be
depressed in poor readers when compared to their typically developing
peers. More specifically, we expect that their reduced exposure to the
more sophisticated language of written material, paired with the little
time they have to allocate to higher order processes like metasemantic
reflection, will compromise struggling readers’ understanding of
polysemy. That said, we would expect to see some growth in this skill
among struggling readers as they mature cognitively and experience
language in more settings.
2. In accordance with our earlier analysis, we hypothesize that the
capacity to think of multiple meanings for a word will depend upon
semantic knowledge, efficient access to this knowledge, and higher
level flexibility.
3. Building upon connectionist models of lexical access and on the
importance of both semantic knowledge and metalinguistic knowledge
and flexibility for fluent reading and comprehension, we hypothesize
that the capacity to detect and describe multiple meanings for
polysemous words will be predictive of these key reading skills.
4. We hypothesize that an intervention (RAVE-O) that simultaneously
addresses polysemous word knowledge at both the semantic and
metasemantic levels within a multi-componential frame will result in
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gains in the capacity to detect and describe multiple meanings for the
words trained in the program. We further expect that the semantic and
metasemantic knowledge that is fostered in this intervention will be
sustained up to a year after the intervention’s end. Finally, we
hypothesize that this knowledge ‘set’ towards words will generalize
beyond the intervention to facilitate the ability to think flexibly and
describe multiple meanings for words not trained in the program.
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Methods

Participants
Data used for this study come from two waves of a larger NICHD funded
treatment study (see Morris et al., 2010). Participants in the first wave were
second and third grade students from public and private schools in three study
sites (Atlanta, Boston, and Toronto) (n = 279, years 1-5; 1995-1999), and
participants in the second wave were students from grades one to four in those
same sites (n= 453, years 6-10; 2000-2004). Across all waves, subjects were
identified by their teachers as having difficulties learning to read. In order to be
considered as having a reading difficulty, subjects had to meet either Low
Achievement and/or Ability-Achievement Discrepant criteria. Students met Low
Achievement criteria if their Kaufman Brief Intelligence Test (K-BIT; Kaufman,
& Kaufman, 1990) IQ Composite score was greater than 70 and their standard
score was 85 or lower on the on the Basic Skills cluster of the Woodcock Reading
Mastery Test–Revised (Woodcock, 1998). Children met the Ability Achievement
Discrepant criteria if one of their reading standard score was at least one standard
error of the estimate below their regression-predicted reading score (based on
a .60 average correlation between IQ and reading performance). The
determination of achievement level was based upon on one or more of the
following: (1) average scores on the Woodcock Reading Mastery Tests–Revised
(WRMT-R)(Woodcock, 1998), Word Identification subtest, Word Attack subtest,
Passage Comprehension subtest, and the Wide Range Achievement Test–3
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(WRAT–3) (Wilkinson, 1993) Reading subtest; (2) standard score on the Basic
Skills Cluster of the WRMT–R (Word Identification + Word Attack); and/or (3)
the standard scores on the Total Reading Cluster of the WRMT–R (Word
Identification + Passage Comprehension).
By design, efforts were made to recruit a balanced number of males and
females, of Caucasian and African American students, students from different
socioeconomic backgrounds, and different achievement levels based on IQ.
Despite efforts to balance gender, more males were participants, reflective of their
higher ratio in the dyslexia population. Further, study-participation criteria
included English as primary language. Criteria for exclusion included hearing or
vision impairment, psychiatric disorder or neurological conditions.

Study Samples
From the larger data pool of students in the second wave of the study, a
subset of 350 children representing a broad age range from 71 to 121 months and
for whom data on all measures of interest were available was used to address the
first two research questions. The mean age of the children in the sample was
92.85 months (SD = 10.87) and the sample included 133 females (38%) and 217
males (62%), 144 (41%) of whom were of African American descent and 161
(46%) of whom were Caucasian. The mean nonverbal IQ score for the group was
96.75 (SD = 11.90).
To address the third research questions, revolving around the contribution
of multiple meaning knowledge to word and connected text reading and
comprehension, the subject pool was reduced further to 245 students. This
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reflected the exclusion of subjects in first grade, to control for floor effects
resulting from their difficulties with many of the reading and comprehension
measures, as well as the inclusion of only those subjects with complete data on
the relevant reading related measures. The mean age of the children in the reduced
sample was 96.64 months (SD = 7.90), reflecting the higher ages of the 147
second and 98 third graders in the sample. The sample included 100 females (41%)
and 145 males (59%), 112 (46%) of whom were of African American descent and
99 (40%) of whom were Caucasian. The mean nonverbal IQ score for the group
was 97.13 (SD = 12.89).
Intervention data used to address the final set of research question came
from the first wave of the larger treatment study. For the purposes of the present
analysis only students who participated in the RAVE-O or the PHAB intervention
(described below) and who were administered both the experimental and
standardized measures of multiple meaning knowledge (described below) over the
course of intervention were included in the analysis. This yielded a sample size of
89 with a mean age of 93.04 months (SD = 5.77). The sample included 33
females (37%) and 56 males (63%), half of whom were of African American
descent and half of whom were Caucasian. The mean nonverbal IQ score for the
group was 93.60 (SD = 9.90).

Measures
Two measures of multiple meaning knowledge (Multiple Meaning subtest
of the Word-R and the experimental RAVE-O definitions task, described below)
were used in all analyses. In addition, measures that probed richness of semantic
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knowledge (WASI Vocabulary subtest), lexical access (Test of Word Finding),
and cognitive flexibility (Phonemic Fluency) were examined for their relation to
the measures of multiple meanings knowledge throughout development. The
outcome measures of interest for analysis of the third research question included
single word reading (Word ID), connected text reading fluency (GORT Passage
Fluency), and two measures of comprehension (GORT Comprehension and
WJPC comprehension). These were included to account for the variability in the
underlying skills tapped by different comprehension measures (Cutting &
Scarborough, 2006; Keenan, Betjemann, & Olson, 2008) and assessed both short
and longer passage-level comprehension. Measures of phonological (Elision
subtest of the CTOPP) and orthographic knowledge (Sound Symbol Identification)
were included to control for this knowledge in the relevant analyses.

Multiple meaning knowledge.
Administration of the two measures used to probe children’s
ability to identify and describe several meanings for words with multiple
meanings occurred during the same testing session. The examiner introduced the
task by telling children: “This is a word game to tell us what children know about
words. Some words mean only one thing, like wastebasket. Wastebasket only
means one thing, but many words can mean more than one thing. What we are
going to do in this game is try to see how many meanings you know for a list of
words.” Two example words were given to illustrate how words can have more
than one meaning. Then the following two measures were administrated.
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Multiple Meanings subtest of the Word-R Test, Elementary (Huisingh,
Barrett, Zachman, Blagden, & Orman, 1990). The Multiple Meanings subtest
from the Word-R contains a list of 15 words with multiple meanings. Children are
presented each word orally, asked to define it, and then asked if it could mean
anything else. If they answer in the affirmative, they are asked to describe the
additional meaning. The score on this measure indicates the number of words for
which two or more definitions were provided.
RAVE-O Definitions (Wolf, 1995). This experimental measure mirrors
the standardized Word-R in procedure and format. It consists of a list of words
each of which have multiple meanings (e.g., bug), and the score on this measure
indicates the number of words for which two or more definitions were provided
(resulting in a score out of 15 (yrs. 1-5) or 16 (yrs. 6-10)).

Semantic knowledge.
Vocabulary subtest of the Wechsler Abbreviated Scale of Intelligence
and Vocabulary subtest of the Wechsler Intelligence Scale-Children (WASI;
Wechsler, 1999; WISC, Wechsler, 1991). On these vocabulary subtests children
are asked to define orally a series of increasingly difficult words. Definition
scores are based on the inclusion of a semantic category and /or number of
important semantic features and include a range from 0-2, which allows for a
more precise determination of depth of vocabulary knowledge. The WISC was
used to evaluate vocabulary knowledge in the first wave of the study, and the
WASI was used in the second wave of the study. WISC scores are presented as
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standard scores (M=100, SD=15) and WASI scores are presented as standardized
T scores (M=50, SD=10).

Word retrieval.
Test of Word Finding (German, 1989). This is a confrontation naming
task in which children are shown pictures depicting specific nouns and must name
them as quickly as they can. The task contains 29 items, and children’s score
reflects their successful retrieval of the item names. For the purposes of the
analysis scores were converted to percentages out of 29.

Cognitive Flexibility.
Phonemic Fluency subtest of the NEPSY (Korkman, Kirk, & Kemp,
1998). On this subtest children are asked to think of as many words as they can
that begin with a specific letter (F, S). The raw score reflects the number of words
they were able to articulate within 60 seconds. This task builds upon efficient
word retrieval and metalinguistic knowledge, as well as on the flexibility to shift
between different words and word clusters. Thus, success depends on an
awareness of initial phonemes: that is, on the metalinguistic ability to view form
and meaning separately and to focus on the first sounds of a word. It also depends
on the ability to access and flexibly shift between different clusters of words that
share the same beginning sound (e.g., switching from, sat, sang, sad to start, star,
etc.). Several studies highlight that what determines performance and growth on
this task in children is their flexibility in shifting between clusters (Riva, Nichelli,
& Devoti, 2000; Sauzéon, Lestage, Raboutet, N’Kaoua, & Claverie, 2004). Thus,
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because it this task relies on the child’s ability to focus on words’ form and to
flexibly consider different words with the same initial sound, we use it as a
measure of cognitive flexibility at the metalinguistic level.

Phonological and Orthographic Skills.
Elision subtest from the Comprehensive Test of Phonological
Processing (CTOPP; Torgesen & Wagner, 1999). The elision subtest is a
phoneme deletion task. This task probes children’s awareness of and ability to
manipulate phonemes within words. A word is presented orally, and the
participant is asked to identify a new word that is formed after a phoneme is
deleted from the target word (e.g., Say silk without saying /l/).
Sound Symbol Identification (SSI; Lovett et al. 1994). The SSI test is
comprised of four subtests that evaluate children’s letter –sound knowledge and
their familiarity with different orthographic patterns common to English. In the
administration of all subtests children are presented with a card on which there is
a letter or letter combination and asked to say the sound. The Letter Sound
Identification task is composed of single letters. The Sound Combination
Identification subtest presents orthographic patterns common in English (e.g., er,
oy), and the Onset Identification is composed of pairs of orthographic patterns
that often appear together at the beginning of English words (e.g., cl, sm, and pl).
The Rime Identification subtest is made up of orthographic patterns frequently
found at the end of English words (e.g., ish, ent, and ade). Scores on all four
subtests were combined for a total score out of 107.
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Single Word and Connected Text Reading
Word ID subtest of the Woodcock Reading Mastery Test–Revised
(Woodcock, 1998). On this task subjects were presented with regular and
irregular single words and asked to read them aloud within 5 seconds.
Passage Fluency from the Gray Oral Reading Test (GORT; Wiederholt
& Bryant, 2001). On the GORT, children were asked to read, as quickly as they
could, short passages of several sentence. The fluency score reflects the accuracy
of their reading in proportion to the time it took them to read the passage.

Comprehension.
Comprehension from the Gray Oral Reading Test (Wiederholt & Bryant,
2001). After reaching each short passages as quickly and accurately as they can,
children are given five multiple choice questions about each passage and must
select the correct answer without looking back at the passage.
Passage Comprehension subtest of the Woodcock Reading Mastery
Test–Revised (Woodcock, 1998). The passage comprehension subtest is a cloze
test requiring participants to read short sentences or segments with missing words.
Comprehension is measured by their ability to provide a suitable substitution for
the missing word.

Design
All measures were administered by trained psychologists or trained
doctoral students. In both waves of the study, children were randomly assigned to
reading intervention groups, and typically seen in a pull-out format for 60 minutes
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a day, five days a week in their home schools for a total of 70 hours of
intervention. In the present study, the baseline data from students in years 6-10
were analyzed to address the first three research questions. The final analysis
focused on the longitudinal data on children in the first five years of the
intervention study. Students who were involved in either the RAVE-O
intervention or the PHAB program (described below) were included in the
analysis.

Interventions.
Phonological Analysis and Blending. The PHAB program is a
phonology-based reading intervention program with a focus on sound analysis
and blending skills (see Morris et al., 2010; Lovett et al., 1994). Letter sound and
letter cluster sound correspondences were directly taught, as were texts. Children
received one-half hour of the PHAB program, along with one-half hour training in
a “classroom survival skills” component, which emphasized instruction in more
executive-function related organizational strategies and academic problem solving
techniques.
RAVE-O program. RAVE-O’s basic premise is that the more one knows
about a word (i.e., its phonemes, orthographic patterns, different meanings,
syntactic uses, and morphological roots and affixes), the more efficiently the word
is decoded, retrieved, and comprehended. Accordingly, the intervention addresses
each of these linguistic systems in an interconnected manner. Children received
one half-hour of phonological emphasis through PHAB and one half-hour of
multi-component emphasis through RAVE-O. For example, the core words
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chosen for the program are used as pivots to understand the basic principles of
how words are used in the English language. Thus, each word has multiple
meanings and exemplifies the most common orthographic and phonological
patterns in English. In addition, each word allows for the addition of various
morphemes to exemplify morpheme usage. The intervention is discussed at length
in Wolf et al., (2000) and Morris et al., (2010). In the present analysis we focus on
RAVE-O’s semantic elements, while noting that these are emphasized in
conjunction with orthographic, phonological, morphological, and syntactic word
elements.
A number of techniques are used throughout the program to foster rich
knowledge of words and an awareness of the multiplicity of meanings embedded
in each word. For example, children are taught to appreciate the interrelatedness
of words through the creation and discussion of word webs. Specifically, they
learn that “If we could look inside our heads, we would see that every word has
something like a web of connected words all around it. And the more you learn
about a word, the more words each web will have….” Following this, webs of
associated images and meanings are created for each word.
Early in the program, the mnemonic ‘MIM’ is used to introduce and
reinforce the metasemantic insight that words have ‘many interesting meanings.’
Subsequently, children are asked to search for the ‘MIMs’ of each core word and
to illustrate these with visual webs that elaborate upon each of the word’s
different meaning. Thus, children are provided ample opportunity to discuss and
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review the polysemous nature of words and to think flexibly about their meanings
from the start.
At the text level, the polysemous nature of words is highlighted in short,
‘Minute Stories’ that are based upon the week’s core words and feature these in
contexts that emphasize their varied meanings and syntactic uses. For example, in
a story in which Sam “tracked the black tracks by the train tracks,” the core word
track is used as both two different nouns and one verb, thus providing
opportunities for the readers to switch flexibly from one meaning to the next, and
one grammatical use to another. Reading these stories helps children recognize
and think flexibly about possible meanings and uses, while simultaneously
strengthening the semantic representations of each of the word’s meanings.
Repeated readings of the stories further reinforce the connections among and
between the semantic, orthographic, syntactic, and phonological representations
of the word. All of which facilitates high quality representations that foster fluent
reading.
In addition, throughout the intervention several strategies are presented
that help facilitate lexical access. These revolve around a set of questions that the
children are taught to ask themselves when they fail to retrieve a word or come
upon a word they are not sure they know in a text (What sound does it start with?
What word is it similar to? Wolf et al., 2000). In such a way, children learn
strategies for using multiple areas of linguistic knowledge to decipher unknown
words. Perhaps most importantly, all the varied activities employ formats full of
fun, whimsy, and sometimes intentional incongruity, that foster higher-level
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reflection on words and an excitement about learning then. Indeed, teachers
observe that children who participate in the program are constantly on the lookout
for MIMs and thrilled to discover them.
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Analysis and Results
Results and analyses specific to each research question are presented in
turn.

RQ 1: How does the ability to identify and describe multiple meanings for a
polysemous word develop in early struggling readers?
The initial step in addressing the first research question involved a set of
descriptive analyses exploring children’s performance on both the standardized
and experimental measures of polysemous word knowledge (see Table 1). To
facilitate the developmental analysis, subjects were divided into four groups
according to their age. The first group included six-year olds (72-83 months) and
three children who were five years, eleven months, and more than fifteen days old
when they were tested (71 months). The second group was comprised of sevenyear old children (84-95 months), and the third of eight year olds (96-107 months).
The final group included nine-year olds (108-119 months) and one ten year old
(121 months). Descriptive statistics indicated that children in all groups scored in
the average range on a measure of nonverbal intelligence (KBIT matrices), and a
one-way ANOVA run with age as a between subjects factor confirmed
comparable performance across all age groups on this measure (F (3,349) = .547,
ns).
The mean scores for each age group on both the standardized and
experimental measures of multiple meaning knowledge are presented as raw
scores and percentages in Table 1 and graphically in Figure 1. A trend of
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improvement with age is readily apparent from an inspection of the graph. Further,
this increase appears to be greatest in the transition from seven- to eight-years old
and somewhat tempered in the movement from eight- to nine-years old.
Univariate ANOVAs run for both measures of multiple meaning knowledge with
age as a between subjects factor confirmed this observation. Significant main
effects of age were found for both the standardized and unstandardized measures
(F (3,349) = 20.76, p<.001; F (3,349) = 21.25, p<.001). A post-hoc analysis using
Tukey’s Honestly Significant Difference test revealed that the six-year olds
scored significantly lower than all other age groups, the seven-year olds
performed significantly lower than the eight- and nine-year olds, and the latter
two groups did not differ statistically. 1
In order to gain a sense of the struggling readers’ performance in
comparison to their typically reading peers, the standardized scores from the
multiple meaning subtest of the Word-R were examined across age groups (Table
2, Figure 2). This analysis is qualified, however, by two aspects of the
standardized scores. First, the standardization procedure, as described in the
Word-R manual (Huisingh et al., 1990) did not include scores of zero. The test
authors indicated that it was impossible to differentiate whether a child who
scored zero was unable to understand the task, or had extreme difficulty
performing due to skill deficits or developmental lags. Second, the standardization
procedure was only begun with seven-year olds. Because 38 of the seven-year

1

Note due to the positive skew of the data, particularly among the younger age groups,
the multiple meaning scores were transformed so that they represented a more normal distribution
by taking the square root of the scores. Analysis run on the transformed scores revealed the same
outcomes, thus the original scores were retained for the analysis.
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olds, 14 of the eight-year olds, and 4 of the nine-year olds had scores of zero on
Table 1
Descriptive Statistics and Performance on the Multiple Meaning Measures by Age
with ANOVA Results
Measure
N

6 years
69

7 years
141

8 years
108

9 years
32

Overall ANOVA
350

Average Age

76.83

90.16

100.94

111.88

92.85

SD

3.40

3.22

3.23

3.53

10.87

Range (months)

71-83

84-95

96-108

109-121

KBIT Matrices (SS)

96.88

97.27

96.70

94.34

96.75

SD

9.21

13.26

12.14

9.85

11.90

MM subtest of Word R (rs) 1.36

2.76

4.31

5.34

3.2

F(3,349)=20.76 ***

SD

1.79

2.96

3.41

3.15

3.18

6<7<8-9

Word R Percentage (rs/15)

9.08

18.39

28.70

35.63

21.31

RAVE-O MM Def (rs)

1.9

2.96

4.66

5.41

3.5

F (3,349) = 21.25***

SD

2.06

2.71

3.1

2.88

2.97

6<7<8-9

RAVE-O MM Percentage

11.87

18.48

29.11

33.79

21.86

F (3,349)=.527

Multiple Meaning Measures

(rs/16)
* p < .05 ** p<.01 ***p<.001.
rs= raw score, SS = standard score

Figure 1. Mean raw scores of children across different age groups on the
standardized and experimental measures of multiple meaning knowledge
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this measure, they were removed from the analysis as were all six-year olds. This
resulted in a sample size of 223 children who were able to express more than one
meaning for at least one word during the task.
Examination of their performance reveals an alarming trend, opposite to
the one previously observed. Namely, the scores are not only well below age
norms, but also decline with age. Thus, although our previous analysis indicated
significant growth, particularly in the younger ages, in this capacity, the
standardized scores suggest that, on average, struggling readers are performing in
the below average range when compared to their peers, with the gap widening
with age. This is confirmed by the age-equivalent scores. These place the sevenyear olds over a year behind their typically developing peers on this skill, and
indicate a growth of only four months between the seven- and eight-year olds and
the eight-and nine-year olds. Thus, the older students are performing at a level
commensurate with children who are more than two years their juniors.
Further, results from a univariate ANOVA with Word-R multiple meaning
score as the outcome and age as the between subjects factor indicated a significant
effect of age (F (2,221) = 9.72, p <.001). Post hoc testing revealed that the nineyear olds scored significantly lower than the eight-year olds, who scored
significantly lower than the seven-year olds. It is with some hesitation, however,
that we interpret these differences due to the nuances in standardization noted
earlier. Nonetheless, it is clear that there are differences between the struggling
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and typically developing children across all age groups, and these are potentially
more severe among the older children.

Table 2

Standardized Scores on the Word-R Multiple Meaning Subtest by Age with
ANOVA Results
Measure

7 years

8 years

9 years

Overall

ANOVA

N

103

94

28

225

MM subtest (SS)

82.55

77.57

70.46

79.04

F (2,227) = 9.724***

SD

12.55

14.54

15.12

14.23

7>8 >9

Age Equivalence

5;11

6;3

6;7

~6;1

* p < .05 ** p<.01 *** p<.001.

Figure 2. Children's mean standardized scores on the multiple meaning subtest of
the Word-R
RQ 2: Which skills and knowledge underlie this ability in struggling readers?
To better address the second research question, a composite multiple
meaning score was created from the experimental and standardized measures by
first converting the scores on each measure to a percentage (out of 16 for the
experimental measure and 15 for the standardized measure) and then averaging
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the two. This was justified both by the nearly identical performance of all age
groups on the standardized and experimental measure (see Table 1), as well as on
the high correlation between the two (r =.75, p<.001). This composite was used as
the outcome measure in the analyses which were used to determine whether the
abilities hypothesized earlier to underlie skill in detecting and describing multiple
meanings for an ambiguous word -- semantic knowledge (vocabulary subtest of
the WASI), lexical access (the Test of Word Finding), and cognitive flexibility
(Phonemic Fluency subtest) – were, in fact, predictive of this capacity among
struggling readers.
It should be noted that the use of scores from the phoneme fluency subtest
of the NEPSY to address the second research question resulted in a decrease in
sample size from 350 to 333, because sixteen of the six-year olds and one of the
seven-year olds were missing data on this measure. Elision scores were also
included in the appropriate analyses to control for the phonological awareness
demands of the phonemic fluency task, allowing our analyses to better focus on
the cognitive flexibility demands of the task. In addition, the inclusion of the Test
of Word Finding in all regressions including the phonemic fluency task,
controlled for the word retrieval demands of this task, ensuring the task as a
measure of cognitive flexibility.
Prior to conducting the regression analyses, we examined children’s
performance on the semantic and cognitive measures (Table 3). A series of
univariate ANOVAs, with age as the between subjects factor and performance on
each measure as the outcome, were run to identify any age-related performance
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differences. Because raw scores were unavailable for the semantic measure,
standardized T-scores were compared across groups and revealed no significant
differences among the groups (F(3,349)=1.30, ns). This indicates that struggling
readers’ semantic knowledge was developing at a rate that kept them consistently
Table 3
Descriptive Statistics of Key Variables by Age with ANOVA Results

Measure

6 years

7 years

8 years

9 years

Population ANOVA

N

69

141

108

32

350

WASI (T-Score)

44.46

42.68

43.77

40.56

43.17

SD

11.03

9.70

10.09

10.96

10.22

Phonemic Fluency (rs)a
SD

5.96

7.70

11.08

11.97

8.93

F (3,332) = 22.02***

4.07

4.58

5.11

4.97

5.15

6-7 < 8 -9

Test of Word Finding b

43.98

52.70

60.54

63.36

54.37

F (3,349) = 11.65***

SD

19.81

21.62

20.09

16.68

21.31

6<7<8-9

Elision (SS)

7.83

7.26

6.89

6.38

7.18

F (3,349) = 4.80**

SD

2.01

2.11

1.98

1.93

2.07

6 > 8- 9

a

F (3,349) = 1.297

Population for Phoneme Fluency =333

b

Scores are percentage out of 29
* p < .05 ** p<.01 *** p<.001.

in the low/below average range when compared to their peers. That is, the WASI
manual reported that T-scores of 42-44 were equivalent to scale scores of 8,
indicating that, on average the six-, seven-, and eight- year olds in our study had
semantic knowledge at the low end of the average range. The oldest children, with
an average T-score of 40, dropped to a scale score of seven, suggesting that their
semantic knowledge was significantly below that of their typically reading peers.
Results of the analysis for scores on the word-retrieval task mirrored those
found earlier for the children’s performance on the measures of multiple
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meanings. That is, a significant main effect of age was found (F(3,349)=11.65 ,
p<.001 ), and post hoc tests employing Tukey’s HSD indicated that six-year olds
scored significantly lower than all the other age groups; the seven- year olds
scored lower than the eight- and nine-year olds; and the latter two groups did not
differ statistically in their performance on the task.
Although standardized scores for this subtest were not available for
comparison with typically developing children, we found a study that employed
this measure as a part of the standardization of the Boston Naming Test (Guilford
& Nawojczyk, 1988). The authors tested ten children in each of grades K-6 on the
nouns subtest of the Test of Word Finding. Children in K-3 were tested on the 22
item version. Comparison of the percentage correct for children in their sample
and in the present sample indicates that the performance of the children in our
sample lags behind that of the children in the sample reported by Guilford and
Nawojczyk (1988). Thus, the six-year olds in our sample were less successful
than the kindergarteners (5-6 years) (43.98% vs. 55%). The performance of our
seven-year olds lagged behind the first graders (6-7 years)(52.7% vs. 77%), and
that of eight-year olds behind the second (and first) graders (7-8 years) (60.54%
vs. 89%), whose performance was more accurate than that of the nine-year olds in
our sample (63.36%). Because the children in our study were performing the 29
item version, however, a fair comparison is difficult, and results only hint at
deficits in their performance.
A different trend was noted in the children’s performance on the phoneme
fluency task. Post hoc testing using Tukey’s HSD revealed that the significant

93
main effect of age (F(3,332)= 22.03, p<.001) took the form of the six- and sevenyear olds performing similarly and significantly lower than the eight- and nineyear olds, who did not differ from one another. Further, although standardized
scores were not available for this subtest, the NEPSY manual provides percentiles
of the random scores on this measure for children who were in the norming
sample. Accordingly, these reveal that the performance of both the seven- and
nine-year olds (data was unavailable for the youngest group) fell in the below
average range, while the performance of the eight-year olds was in the average
range, albeit at the bottom end of it. Thus, the poor readers were performing in the
low average to below average range on this measure.
Due to the age-based performance differences on the multiple meaning
measures, as well as on the linguistic and cognitive variables, the population of
struggling readers was divided into two groups representing older (8- 9 year olds;
N=140) and younger students (6-7 year olds; N=193) for use in the regression
analyses predicting the capacity to detect and describe multiple meanings.
Correlation matrices (Table 4 & 5) were run for each group and revealed that,
controlling for age, the multiple meanings composite was significantly correlated
with the measures of semantic knowledge, of word retrieval, and of cognitive
flexibility. This was true across both age groups, although the effect was stronger
in the younger children.
Regression analyses were run to determine the influence of semantic
knowledge, lexical access, and cognitive flexibility on the prediction of the
capacity to detect and describe multiple meanings for a polysemous word among
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older and younger students. Age was entered in the first step of all regressions to
control for this factor. Further, as we believed that performance on the phoneme
fluency task was influenced by both phonological awareness, elision was included
in the first step of all regression as a control, ensuring that the contribution of the
phonemic fluency task was not solely due to phonological skill. The semantic
Table 4
Correlations of Variables of Interest among Six and Seven Year Olds (N=193)
1

2

3

4

5

1

MMComp

2

Vocabulary

.543

3

TWF

.504

.557

4

Phonemic Fluency

.448

.422

.341

5

Elision

.354

.366

.444

.310

Mean

16.82

43.75

50.81

7.22

7.53

SD

15.96

9.82

21.18

4.51

2.13

* all correlations significant at p<.001
MMComp = Multiple Meaning Composite; TWF= Test of Word Finding

Table 5

Correlations of Variables of Interest among Eight and Nine Year Olds (N=140)
1

2

3

4

5

1

MMComp

2

Vocabulary

0.497***

3

TWF

0.391***

0.479***

4

Phonemic Fluency

0.235**

.162

-.010

5

Elision

0.317***

.377***

.435***

.236**

Mean

30.23

43.04

61.18

11.29

6.77

SD

19.34

10.34

19.35

5.08

1.97

* p < .05 ** p<.01 *** p<.001.
MMComp = Multiple Meaning Composite; TWF= Test of Word Finding
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knowledge, lexical access, and cognitive flexibility measures were then added as
a third step. The inclusion of the lexical access measure, further ensured that
variance in the phonological fluency task due to word retrieval was controlled for.
Finally, interactions between the predictor variables were examined (Tables 6 &
7).
Results indicated that, for the younger children, all variables, aside from
phonological awareness, were predictive of 42% of the variance in performance
on the multiple meaning measures. Specifically, the variables of interest together
explained 26.8% of the variance in the multiple meaning composite and
examination of the final standardized betas indicated that all three measures were
robust indicators of the outcome, with semantic knowledge the strongest indicator.
Further, a significant interaction between lexical access and cognitive flexibility
that accounted for an additional 3.5% of the variance in performance on the
multiple meaning measure was identified (see Table 6). A closer examination of
this interaction (see Figure 3) suggests that cognitive flexibility at the
metalinguistic level mediates the influence of lexical access on the capacity to
detect and describe multiple meanings for a word. That is, children with low
scores on the measure of flexibility are predicted to perform poorly on detection
and description of multiple meanings, regardless of their ability to retrieve words.
It is only with increasing cognitive flexibility that the capacity to detect and
describe multiple meanings for a word benefits from more efficient word retrieval.
An identical regression analysis was performed on the older children (8
and 9 year olds) (Table 7). Results indicated that all variables, aside from elision,
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were significant and together accounted for nearly 35% of the variance in scores
on the multiple meaning composite. Examination of the final standardized betas
indicated that semantic knowledge, word retrieval, and cognitive flexibility were
all significant predictors of this skill, with semantic knowledge the most robust of
the three. No significant interactions were identified.
Table 6
Regression Models Predicting Multiple Meaning Knowledge (6 & 7 year olds;
N=193)
Step
1
2

1

Variable
Age
Elision
Semantic Knowledge
Word Retrieval
Cog Flexibility

Age
Elision
Semantic Knowledge
Word Retrieval
Cog Flexibility
2
Retrieval x Flexibility
~p<.1 * p < .05 ** p<.01 *** p<.001

Final
.142*
.075
.291***
.233**
.226 **

R2
.153

R2
.153***

.421

.268***

.163*
.093
.280***
-.057
-.253 ~
.665**

.421

.421***

.456

.035***

Figure 3. Prediction of multiple meaning knowledge as mediated by cognitive
flexibility and word retrieval in six and seven year olds
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Table 7
Regression Models Predicting Multiple Meaning Knowledge (8 & 9 year olds;
N=140)
Step

Variable

1

Age
Elision
Semantic Knowledge
Word Retrieval
Cog Flexibility
~p<.1 * p < .05 ** p<.01 *** p<.001

R2

Final

R2

.215***
.057
.344***
.196*
.161*

.151

.151***

.349

.198***

RQ 3: Does this capacity predict reading word and text level reading fluency
and comprehension?
In order to determine the influence of the capacity to detect and describe
multiple meanings on word reading skill at the single word and connected-text
levels, the variables of interest were first examined. Results from the descriptive
analysis (Table 8) confirm the depressed reading and comprehension abilities of
the second and third grade struggling readers in our sample. They are, on average,
impaired on every decoding, reading, and comprehension measure presented.
Further, examination of the correlation matrix (Table 9) reveals that the multiple
meaning composite is moderately related to phonological skill, orthographic
knowledge and single word reading, and it is more strongly related to the
measures of comprehension.
To address the capacity of the multiple meaning composite to predict
reading performance at the single word and connected text levels, a series of
regressions were run with single and connected-text reading and measures of
comprehension as the outcomes. The first step of all regressions included age, and
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the second, phonological skill (as measured by elision) and orthographic
knowledge (as measured by SSI), to control for these factors in the prediction of
reading performance. In addition, single word reading (Word ID) was included, as
appropriate, to control for this skill, and connected text fluency (GORT passage
fluency) was included in the regressions predicting comprehension. After
controlling for these variables, the multiple meaning factor was entered to
determine its predictive relationship with single word reading, connected text
reading, and comprehension.
In addition, in order to further understand the contribution of this factor,
all regressions were rerun without the multiple meaning composite. In its place,
each of the three measures that were found to underlie multiple meaning
knowledge (semantic knowledge, lexical access, cognitive flexibility), were
included as a third (or fourth) step. This allowed us to determine whether it was
one of these capacities singly, or the combination of them that was predicting
reading performance. When one of these predictors was found to be significant, or
to approach significance, it was included in the final model to determine whether
the multiple meaning composite accounted for any variance beyond that skill.
Results for each regression are summarized in Tables 10 -13 and explored in turn.
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Table 8
Children’s Performance on Reading, Cognitive, and Semantic Measures (N=245)
Variable

Mean

SD

Age
KBIT Matrices (ss)
Elision (ss)
SSI (rs)
Word ID (ss)
GORT Passage Fluency (ss)
GORT Comprehension (ss)
WJ Passage Comp (ss)
MM Composite
WASI Vocab (T-score)
TWF (% out of 29)
Phonemic Fluency (rs)

96.64
97.13
7.13
52.95
89.69
4.37
6.47
88.29
25.13
43.14
57.61
9.79

7.90
12.89
2.02
19.38
6.42
1.70
2.94
8.53
19.65
10.14
21.11
5.16

Table 9
Correlations among the Reading, Cognitive, and Semantic Measures (Controlling
for Age)
1

2

3

4

5

6

7

8

9

1 MMComp
2 Vocab
.540
3 TWF
.456 .528
4 PF
.340 .298 .170
.322 .370 .432 .203
5 Elision
6 SSI
.399 .416 .377 .344 .490
7 WID
.376 .320 .308 .297 .466 .585
8 PSFl
.242 .258 .202 .240 .306 .437 .619
9 GORT
.454 .436 .372 .333 .404 .428 .409 .489
10 WJPC
.429 .412 .328 .303 .421 .516 .667 .535
.421
*all scores significant at at least p<.01
MM Comp= Multiple Meaning Composite; Vocab= Vocabulary subtest of the
WASI; TWF=Test of Word Finding; PF = Phonemic Fluency; SSI = Sound Symbol
Identification; WID = Word ID; PSFL = Passage Fluency, GORT Com= GORT
Comprehension; WJPC = Woodcock Johnson Passage Comprehension
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Single word reading. The regression predicting single word reading
indicated that performance on the multiple meaning measures was a significant
predictor of word reading, although its contribution was rather modest (1.5% of
the variance explained), when the contributions of age, phonological and
orthographic knowledge were accounted for. The second set of regressions
revealed that none of the variables that predicted multiple meaning performances
accounted for significant variance in word reading. To determine the presence of
any shared variance among the orthographic, phonological, and semantic
measures, another analysis was run with the multiple meaning composite entered
before orthographic and phonological skill. Results indicated that the multiple
meaning composite accounted for 14 % of the variance in word reading,
suggesting a shared 12.5% of explained variance with phonological and
orthographic knowledge.
Table 10
Regression Models Predicting Single Word Reading
Model
M1

M2

Step
1
2

Variable
Age
Phonological Knowledge
Orthographic Knowledge

Final
.342***
.236***
.531***

R2
.014
.394

R2
.014~
.380***

3

Multiple Meaning Composite

.147*

.409

.015*

3a
3b
3c

Semantic Knowledge
Word Retrieval
Cog Flexibility

.047
.038
.105

.395
.395
.402

.002
.001
.009

.342***
.147***
.531***
.236*

.014
.154
.409

.014~
.140***
.255***

1
2
3

Age
Multiple Meaning Composite
Phonological Knowledge
Orthographic Knowledge
~p<.1 * p < .05 ** p<.01 *** p<.001
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Connected text reading fluency. A more complex picture emerged from
the regressions predicting connected text reading fluency. Initially, when entered
after age, phonological and orthographic knowledge and word identification, the
composite of multiple meaning knowledge was unable to account for any
additional variance in reading fluency. Nor were any of its semantic and cognitive
predictors, when they were entered as the third step. A significant interaction
emerged, however, between orthographic knowledge and multiple meaning
knowledge that explained an additional 1.7% of the variance in reading fluency.
Examining the interaction more closely (Figure 4) reveals the complexity
of this relation. Accordingly, the graph suggests that children who have a
developed capacity to detect and describe several meanings for a word, but low
orthographic knowledge, perform more poorly on the measure of fluency, than
those who are low on both their orthographic and the multiple meaning
knowledge. Only when orthographic knowledge is sufficiently high is there
evidence that children’s developed metasemantic understanding contributes to
more fluent reading. The children who have low multiple meaning knowledge, on
the other hand, uniformly fail to benefit from increases in orthographic knowledge,
performing similarly across the spectrum of orthographic understanding. It should
be noted however, the modesty of this contribution, particularly in light of the
extremely low performance of the children on this measure. The whole of the
population averaged a standard score of four, and the graphed interaction spans a
standard score of just over 3.5 to less than 5. Thus, when orthography is
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sufficiently developed, increases in multiple meaning knowledge spell more
fluent, if still significantly impaired, reading.

Figure 4. Prediction of reading fluency by multiple meaning knowledge and
orthographic knowledge;
Table 11
Regressions Predicting Reading Fluency
R2

Model

Step

Variable

Final

R2

M1

1

-.055
-.009
.132
.559***

.205

.205**

2

Age
Phonological Knowledge
Orthographic Knowledge
Word ID

.394

.189***

3

Multiple Meaning Composite

-.014

.394

.000

3a
3b
3c

Semantic Knowledge
Word Retrieval
Cog Flexibility

.046
-.011
.046

.394
.394
.395

.002
.000
.002

-.031
.006
-.021
.555
-.506
.591

.394

.394

.414

.017***

M2
1

Age
Phonological Knowledge
Orthographic Knowledge
Word ID
Multiple Meaning Composite
2
MMXOrthographic Knowledge
~p<.1 * p < .05 ** p<.01 *** p<.001
MM = Multiple Meaning Composite
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Reading comprehension. The regressions predicting reading
comprehension continue to add nuance to our understanding of the manner in
which multiple meaning knowledge contributes to reading skill. Accordingly, for
the models predicting the performance on passage comprehension, after
controlling for an extensive set of predictors including phonological and
orthographic knowledge, single word and connected text word reading, the
multiple meaning composite accounted for a significant 2.4% of the variance in
comprehension of short sentences and passages. A second regression model,
including the semantic, word retrieval, and flexibility measures indicated that only
the semantic knowledge measure was a significant predictor of this skill. A final
regression model, including the semantic and multiple meaning composite
indicated that both the semantic measure and the multiple meaning composite
were significant predictors in the final model, jointly accounting for an additional
3.3% of the variance in comprehension performance over the other predictors. In
addition, the measure of multiple meaning knowledge was the strongest predictor
of the two measures.
Results predicting comprehension performance of longer text highlighted
a more complex relationship. After accounting for the set of control variables, the
multiple meaning composite predicted an additional 6.7% of the variance in
comprehension. Further, when each of the semantic and cognitive variables were
added to the model, each made a significant contribution to comprehension singly,
with only the word retrieval variable becoming insignificant with all three
predictors included in the model (Table 13). Further, even after including all three
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measures in the regression, the multiple meaning composite accounted for
additional 2.3% of the variance in reading comprehension. In addition, a
significant, though very modest, interaction emerged between the multiple
meaning knowledge composite and semantic knowledge. A graph of this relation
(Figure 5) reveals that the benefits of having rich semantic knowledge were only
realized for children who were metasemantically aware and flexible.
Table 12
Regressions Predicting Passage Comprehension
Model
M1

M2

Step
1

Variable
Age
Phonological Knowledge
Orthographic Knowledge

Final
-.056
.078
.112

R2
.304

R2
.304***

2

Word ID

.400***

.495

.192***

Passage Fluency

.182**

3

Multiple Meaning Composite

.185**

.519

.024**

3a
3b
3c

Semantic Knowledge
Word Retrieval
Cog Flexibility

.171**
.080
.086

.518
.500
.501

.023**
.005
.005

-0.020
.060
.088
.407***
.174**
.118*
.130*

.304

.304***

.495

.192***

.518
.528

.023**
.010*

1

Age
Phonological Knowledge
Orthographic Knowledge
2
WordID
Passage Fluency
3a
Semantic Knowledge
4
Multiple Meaning Composite
~p<.1 * p < .05 ** p<.01 *** p<.001
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Table 13
Regressions Predicting Comprehension on the GORT
Model
M1

Final
.016
.179**
.120
-.070
.356***
.311***

R2
0.25

R2
.250***

.345

.095***

3

Variable
Age
Phonological Knowledge
Orthographic knowledge
Word ID
Passage Fluency
Multiple Meaning Composite

.412

.067***

3a
3b
3c

Semantic Knowledge
Word Retrieval
Cog Flexibility

.247***
.180**
.189**

.393
.370
.372

.048***
.025**
.027**

3d

Semantic Knowledge
Word Retrieval
Cog Flexibility

.179**
.110~
.146*

.415

.070***

3e

Semantic Knowledge
Word Retrieval
Cog Flexibility
Multiple Meaning Composite

.115~
.072
.115*
.207**

.438

.023**

Age
Phonological Knowledge
Orthographic Knowledge
WordID
Passage Fluency
Semantic Knowledge
Word Retrieval

.034
.153*
.073
-.059
.314***
-.068
.113

.438

.438***

.455

.017**

Step
1

2

M2
1

Cog Flexibility
Multiple Meaning Composite
2
MMXSemantic Knowledge
~p<.1 * p < .05 ** p<.01 *** p<.001

.082
-.291
.613***
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Figure 5. Prediction of GORT comprehension performance by multiple meaning
knowledge and semantic knowledge;
RQ 4: Intervention Effects.
The impact of intervention on the capacity to identify and describe words
trained in the intervention and untrained words, both immediately after the
intervention and one year later, was examined through the construction of
hierarchical linear models. The use of multilevel modeling is particularly
appropriate for addressing the nested structure of our intervention data, where
performance at each time point is nested within subjects, who are nested within
treatment clusters. Accordingly, for each outcome, a two-level model was
constructed where time (0-preintervention; 35-hour, 70-hour posttest; 1-year
follow-up) was nested within individual children, and children were nested within
intervention (RAVE-O or PHAB dummy coded as 1 and 0). Separate models
were constructed for each outcome measure (Multiple Meanings subtest of the
Word-R, RAVE-O Multiple Meanings measure) and were run with time centered
both at the 70-hour posttest and at the one year follow-up, in order to determine
the effects of intervention at each time point.
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In addition, pre-intervention age and measures of semantic knowledge
(WISC definitions) and orthographic knowledge (SSI) (each of which were grandmean centered at the baseline student grand mean) were used as covariates, to
examine their influence on intervention outcomes and growth. 2 Using this
approach, the intercepts in these models represent the children’s expected
performance at the end of the remediation program or one year later. More
specifically, as intervention was dummy coded, the intercept is the expected score
for children in the phonological intervention, and estimates for the RAVE-O
group represent increases over this mean. Further, interactions between any of the
variables and the slope indicate differing rates of change according to specific
characteristics of the students (e.g., initial vocabulary levels).
Results for trained words. Baseline levels of reading ability, vocabulary,
orthographic knowledge, and nonverbal IQ are presented for children in each
intervention and for the larger population in Table 14. Comparison of means
using univariate ANOVAs indicated that groups did not differ significantly in
baseline levels of any of variable. Children’s scores on the trained words at each
time point are presented in Table 15 by intervention. Examination of the scores
reveals improvements on this measure for participants in both interventions.
Further, the substantial gains made by the children in the RAVE-O program
appear to be sustained by the follow up testing. Inspection of a plot of these
means suggested curvilinear growth, thus model building included a polynomial

2

Initially, baseline phonological awareness was also evaluated as a potential predictor,
but in every analysis in which it was included, the orthographic measure was the more robust, and
only significant, predictor, thus it was dropped from the analysis.
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Table 14
Descriptive Statistics by Remediation Group; Mean (SD)
Variables

PHAB (49)

RAVEO (40)

Pop Mean (89)

Age

92.23(6.48)

92.81 (4.81)

93.04 (5.77)

KBIT Matrices

93.73 (10.24)

93.42(9.77)

93.60 (9.98)

Vocabulary (SS)

8.06 (2.81)

8.53(2.37)

8.27 (2.61)

Sound Symbol

34.14 (17.49)

36.8 (15.2)

35.34 (16.46)

Word ID

79.49 (9.50)

80.08 (7.90)

79.75(8.77)

Passage Comprehension

76.73 (11.86)

77.43 (11.38)

77.04 (11.59)

Gender

M: 33

M:23

M:56

F:16

F:17

F:33

Identification

Table 15
Raw Scores on Knowledge of Multiple Meanings for Trained and Untrained
Words at Each Testing Point
Trained
Words
RAVE O
Time point
Pre
Mid
Post
1 Year Follow
Up

PHAB

Untrained
Words
RAVE O

PHAB

Mean

SD

Mean

SD

Mean

SD

Mean

SD

2.63
4.65
6.23

2.40
2.51
3.28

2.15
2.23
3.00

1.84
2.19
2.63

2.78
4.45
6.08

2.31
3.40
3.6

2.35
3.62
4.04

2.29
3.07
2.93

6.64

2.53

4.21

3.09

7.52

3.3

5.91

3.76

component. Results from the series of models evaluating the influence of
intervention and the baseline variables indicate significant fixed effects for
RAVE-O on the outcome at time 70 and during the follow up year (both were
p < .001) (Table 16). A significant influence of intervention was also evident on
both linear and curvilinear growth immediately after (p<.01 and p<.001
respectively) and one year post intervention (both were p<.001). Outcomes for the
measure immediately post intervention and at the one year follow-up were further
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significantly influenced by baseline age (p< .001) and vocabulary knowledge
(p < .001). The effect of orthographic knowledge only approached significance
(p<.1). Initial vocabulary knowledge also had a significant effect on the rate of
linear growth (p < .05). The final model with the significant effects of
intervention, and baseline age vocabulary and orthographic knowledge reduced
the random variance around the intercept by 68% from the model including only
the effect of time. The term for random variance around the slope was dropped
because analyses indicated that it was not significant.
Figures 6a and 6b illustrate the predicted growth curves for learning of the
trained words according to intervention and intervention (6a) and initial
vocabulary knowledge (6b). Inspection of the plots reveals the significant effects
of intervention on curvilinear growth. That is, children in RAVE-O demonstrate
accelerated growth over the intervention period that continues to increase and
then tapers by the one year follow up. Inspection of the plots illustrating the
influence of initial vocabulary level indicates that this pattern of accelerated
growth is predicted for children who begin the RAVE-O intervention with both
high and low levels of vocabulary knowledge. It further reveals that this
acceleration during the intervention period reaches a plateau by the follow up
testing for the high vocabulary children. The graph suggests a slight dip in the
performance of the low vocabulary students by the follow-up year; however, these
students are still performing commensurate with their achievement at the
intervention’s close. The growth of multiple meaning knowledge for the children
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in the PHAB intervention shows a much more gradual increase which is markedly
greater for the high vocabulary children.
Table 16
Significant Fixed Effects in Best Reduced Models for Multiple Meaning
Knowledge of Trained Words Immediately After and One Year Post-Intervention
Fixed Effects

T70
2.94***
0.11**
.445***

1 Yr FU
4.29***
. 0.11**
0.586***

.022 ~

.022 ~

Intervention

3.09***

2.24***

Linear Growth

.015***

.023**

Baseline Vocab X Slope

.002*

.002*

Intervention X Slope

.013**

-.038***

Curvilinear Growth

0.000055

0.000057

Intervention X Curv. Growth

-.0004***

-.0004***

Intercept
Age
Baseline Vocabulary
Baseline Orthographic Knowledge

~p<.1 * p < .05 ** p<.01 *** p<.001
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a)

b)

Figure 6. Predicted growth curves for the multiple meaning knowledge of trained
words by a) intervention and b) intervention and baseline vocabulary
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Results for untrained words. Examination of their raw scores reveals that
children in both interventions improved on their ability to describe several
meanings for the untrained words over the course of intervention and during the
follow-up year (Table 14). To further determine whether growth in the capacity to
detect and describe multiple meanings for the trained words generalized to the
ability to do so for untrained words, a series of models were built with growth in
the ability to articulate multiple meanings for untrained words as the outcome.
Results from the final models reveal once more the significant effect of RAVE-O
on outcomes measured at both 70 hours (p<.05) and one year follow up (p < .01)
(Table 17). Age (p < .01), along with baseline vocabulary (p < .01), and
orthographic knowledge (p < .01) all significantly influenced the ability to
identify and describe multiple meanings for words that were not seen during the
intervention both immediately after and one year post-intervention. Initial
orthographic knowledge also had a significant effect on the rate of linear growth
(p < .05) and the influence of intervention on this growth nearly reached
significance (p<.1). The final model with the significant effects of intervention,
baseline age, vocabulary, and orthographic knowledge reduced the random
variance around the intercept by 60% and the random variance around the slope
by 19% from the model including only the effect of time.
Figures 7a, b, and c demonstrate the predicted rate of growth according to
intervention (7a) and intervention and 1) baseline vocabulary (7b) and 2) baseline
orthographic knowledge (7c). Accordingly, the influence of intervention on
outcome and growth is evident in the steeper slope of the RAVE-O intervention,
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as compared to the PHAB intervention. Further, when intervention effects are
segregated in terms of initial vocabulary and orthographic knowledge, children
who began RAVE-O with both high and low vocabulary knowledge demonstrate
steeper growth of their multiple meaning than their PHAB counterparts. The
graph illustrates how the low vocabulary students in RAVE-O reach similar levels
as the high-vocabulary children in the PHAB condition by the follow-up year.
Further, by the middle of the intervention year, the growth of metasemantic
knowledge and flexibility in children who begin with low levels of orthographic
knowledge in the RAVE-O program, overlaps with that of their high orthographic
knowledge peers in the PHAB intervention. The growth trajectory of the two
groups then becomes indistinguishable up to a year following the intervention,
suggesting the powerful effect of this intervention approach in overcoming the
influence of initial orthographic knowledge.
Table 17
Significant Fixed Effects in Best Reduced Models for Multiple Meaning
Knowledge of Untrained Words Immediately After and One Year PostIntervention
Fixed Effects
Intercept
Age
Baseline Vocabulary

T70
4.37***
.122**
.433***

1 Yr FU
6.18***
.122**
.433***

Baseline Orthographic Knowledge

.052**

.074**

Intervention

1.08*

1.78**

Linear Growth

.03***

.03***

.0003*
.01~

.0003*
.01~

BL Orthographic Knowledge x Slope
Intervention X Slope
~p<.1 * p < .05 ** p<.01 *** p<.001
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a)

b)

c)
Figure 7. Predicted growth curves for the multiple meaning knowledge of
untrained words by a) intervention b) intervention and baseline vocabulary c)
intervention and baseline orthographic knowledge
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Discussion
“Every word was once a poem.”
-Ralph Waldo Emerson, The Poet, 1844

We began our investigation with the observation that much of the
generative richness of language rests on the capacity of word meanings to change.
Developing an awareness of these shifts in meaning prepares children for the lesscommon and creative uses of language, such as those that occur in poetry and in
academic texts, with compromised reading and comprehension following
difficulties understanding this polysemy. The overarching goal of this dissertation
was thus to develop a deeper knowledge of children’s capacity to describe and
reflect upon the polysemous nature of words. Specifically, we sought to
understand its growth, identify the skills supporting it, examine its role in reading
and comprehension, and evaluate its amenability to training within a multicomponential intervention. We focused our investigation on a population of poor
readers whose struggles place them at risk for failing to recognize the richness of
meanings embedded in a word.
Within these aims, findings from the present investigation are at once
concerning and encouraging. Results point first to struggling readers’ frequently
overlooked weaknesses in semantic knowledge broadly, and in the capacity to
detect and describe multiple meanings for a polysemous word more specifically.
The possible ramifications of such weaknesses are illumined by our findings that
this capacity contributes to reading at both the single word and connected text
levels. At the same time, intervention results highlight the impressive success of a
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multi-componential intervention in fostering an understanding of polysemy and a
flexible set towards language. The implications of these findings for each of our
research question are addressed in the following sections.

Struggling Readers’ Developing Appreciation for Polysemy
Our review of the literature suggested that development in the capacity to
detect and reflect upon a word’s multiple meanings evinced a linear trajectory that
began around first grade (Zipke, 2011; Cairns et al., 2004; Shultz & Pilon, 1973)
and continued well into the middle school years (Corthals, 2010). Within the
present population of struggling readers too, we saw significant linear growth in
this capacity. An increase in age corresponded with an improved appreciation of
polysemy. These findings of growth are qualified, however, by the children’s
standardized scores. These indicated that, across all ages, the performance of the
poor readers remained significantly below that of their typically-reading peers.
Closer inspection of the standardized scores revealed a gap that widened
with each successive year. This pattern of results points to the presence of what
Stanovich called “Matthew Effects” (Stanovich, 1986) within struggling readers’
appreciation of polysemy. It is not difficult to imagine how these effects might be
realized. Typically reading children, exposed to more sophisticated and varied
instances of language with each year, are more likely to encounter different senses
of a word and have time to realize and reflect on this polysemy. At the same time,
struggling readers muddle through text, gaining far fewer exposures to words,
particularly to less frequent word meanings, and become too burdened by the
processing demands of reading to realize how meanings change across context.
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Indeed, the ability of the oldest children in our study to detect and describe
multiple meanings was not significantly greater than that of the eight-year olds.
Without explicit instruction then, these children may have neither the time nor the
preparedness to appreciate polysemy. It thus becomes essential to better
understand the complex of skills that underlie this capacity across development,
so that these can be assessed and addressed when readers fail to realize the wealth
of meanings possible in a word.

The Skills Underlying the Capacity to Detect and Describe Multiple
Meanings
To these ends, we explored more closely the semantic and cognitive skills
hypothesized to underlie children’s ability to identify and describe words with
multiple meanings (i.e., semantic knowledge, lexical access, and cognitive
flexibility). Analysis of children’s semantic knowledge indicated that six-, seven-,
and eight-year old struggling readers were all demonstrating vocabulary levels
that straddled the low average/below average mark (25th percentile). The mean
score of the oldest children dropped to the below average range, however,
suggesting once more the insidious consequences of years of impaired reading
and restricted word learning opportunities (Stanovich, 1986). These results
converge with those of other investigations in calling attention to the frequently
overlooked semantic weaknesses of many poor readers (Catts, Fey, Zhang, &
Tomblin, 1999; Keenan & Betjemann, 2007; Share & Leiken, 2004) that appear
to worsen if left unaddressed.
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Examination of children’s word retrieval skill suggested improved lexical
access with age. A tapering of this growth was evident, however, among the
oldest students. Although data from several studies (Wolf & Goodglass, 1986;
Wolf & Obregon, 1992; Swan & Goswami, 1997) document word retrieval
difficulties in groups of poor readers, the absence of standardized scores for this
subtest precludes a full understanding of whether it represented an area of deficit
for these children, as compared to their typically reading peers. Comparison with
scores from a similarly aged sample in a different study (Guilford & Nawojczyk,
1988), however, did suggest significant lags in this skill among struggling readers.
Our results further suggest that the transition from seven- to eight-years
old was significant for improvements in children’s cognitive flexibility at the
metalinguistic level. Findings are thus reflective of children’s maturing cognitive
ability to consider several aspects of a problem at once and to flexibly shift
between these (i.e., Piaget’s stage of concrete operations), a capacity underlying
the simultaneous consideration of a word’s form and its meaning (Tumner et al.,
1984). Recent investigations highlight this age as a time of significant gain in
children’s ability to report on the different meanings of polysemous words both in
isolation and in context (Cairns et al., 2004; Zipke et al., 2009). Indeed, we found
that the most dramatic performance increase on the multiple meanings subtest
occurred between the seven- and eight- year old children. These findings suggest
the contribution of flexibility at the metalinguistic level to the capacity to reflect
on a word’s different meanings and to shift between them.
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Results from our regression analysis lend more direct support to the
importance of this flexibility, along with semantic knowledge and efficiency of
lexical access, for children’s ability to detect and describe a word’s multiple
meanings. In addition, they point to developmental differences in the predictive
power of these skills and knowledge. Accordingly, among the six- and sevenyear children, all three skills were highly predictive of performance on the
multiple meanings tasks. Further, performance on the measure of cognitive
flexibility mediated the influence of lexical access on children’s capacity to
identify and describe multiple meanings for polysemous words. Children who
were highly flexible and able to retrieve words efficiently demonstrated
developed ability to recognize and reflect on polysemy. The benefits of efficient
retrieval ability, however, were lost on children with low levels of flexibility.
This pattern of results is consistent with research demonstrating that young
children, without the requisite level of cognitive maturity, are impaired in their
processing of lexical ambiguities, even when they demonstrate knowledge of the
word’s different meanings (Beveridge & Marsh, 1991; Cairns et al., 2004). Thus,
for early readers, improvements in the metasemantic capacity to detect and reflect
on words with multiple meanings are dependent on having rich semantic
knowledge and the cognitive flexibility to shift between word meanings. Once
these are in place, the ability to access words with ease and flexibility
significantly improves multiple meaning performance.
Among the older eight and nine-year olds, all three linguistic and
cognitive skills were predictive of performance on the multiple meaning measure.
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Semantic knowledge, however, was the most robust predictor. Further, interaction
effects among the predictors were absent. This pattern of findings suggests that
older children’s more developed cognitive flexibility render it less of a limiting
factor in the appreciation of polysemy. Alternately, the older children may have
been approaching the task of defining multiple meanings as a purely semantic
exercise. That is, if they remained unaware of the polysemous nature of words,
their performance would have depended almost entirely on their capacity to think
of different semantic associations with a word and thus on the quality of their
semantic knowledge. Along similar lines, Cramer (1983) hypothesized a semantic
route to the description of lexical ambiguities that characterized children who had
not developed conservation skill, but were still able to define several meanings for
polysemous words.
Collectively, our findings indicate that the capacity to detect and describe
a word’s multiple meanings is triply dependent upon rich semantic knowledge,
efficient access to this knowledge, and cognitive flexibility. Thus, our results
converge with previous work that identified the importance of these semantic and
cognitive skills for the recognition and resolution of lexical ambiguities in both
adults and children(e.g., Swinney, 1979; Rodd et al., 2005; Wankoff & Cairns,
2009; Peters & Zaidel, 1980; Doherty, 2000). Within the present population of
struggling readers, our analysis further suggested weaknesses, or trends towards
the low and below average range, in each of these component skills. This suggests
that the poor performance across development observed for the poor readers in
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our population may be partially reflective of the tenuousness of the semantic and
cognitive base upon which these readers are learning to understand polysemy.

Detecting and Reflecting on Polysemy: Contributions to Single and
Connected-Text Reading
With evidence suggesting that the processing of polysemy is impaired in
our population of struggling readers, we sought to further understand its impact
on the reading and comprehension abilities of these children. Building on
connectionist views positing a role for semantic knowledge within word reading
(Plaut et al., 1996; Perfetti, 2007), as well as on research pointing to the
importance of a flexible metalinguistic ‘set’ towards words for reading and
comprehension (Cartwright et al., 2003; Tumner & Chapman, 2012), we
hypothesized and found a contribution of the multiple meaning measures to the
prediction of word reading. More specifically, results suggested that it was neither
the vocabulary, nor efficient access, nor metalinguistic flexibility alone that
predicted word reading. It was only their integration, as encapsulated by the
multiple meaning composite, that proved significant. These results indicate that
benefits to word reading occur when rich semantic knowledge is easily and
flexibly accessed. Such a flexible stance towards words and their meaning may
facilitate the strategic consideration of semantic information alongside
phonological and orthographic knowledge. This may prove particularly
advantageous for the use of semantic knowledge to navigate decoding difficulties
(Tumner & Chapman, 2012).
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Findings further indicated that the multiple meaning composite predicted
word reading even after controlling for the influence of phonological and
orthographic knowledge, and, in fact, that they jointly accounted for 12.5% of the
variance in this ability. These findings offer direct support for connectionist
models that posit a significant role for semantic knowledge, in interaction with
orthographic and phonological representations, in word identification (Plaut et al.,
1996). Our results particularly substantiate the lexical quality hypothesis (Perfetti
& Hart, 2002; Perfetti, 2007), in which semantic representations that are both
precise and flexible are proposed to aid in efficient word access. We found that
this was the case in our population of impaired readers: Children who were aware
of the polysemous nature of words and could describe their different meanings,
were more likely to read single words accurately, even after accounting for
differences in phonological and orthographic knowledge.
Results from the regressions predicting fluent word reading further
highlight the importance of high quality representations of all linguistic
components and their interrelated nature. More specifically, we found that the
capacity to detect and describe a word’s many meanings interacted with
orthographic knowledge in the determination of connected text reading fluency.
Results suggested that children’s performance benefited from the high quality of
their semantic representation only when they demonstrated a sufficiently high
level of orthographic knowledge. That is, when both multiple meaning
knowledge and orthographic knowledge were strong, gains in fluency were
predicted. On the other hand, children with strong multiple meaning knowledge
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and only minimal orthographic knowledge, were predicted to be less fluent than
their peers who were low in both areas. These results may suggest children’s
ineffective use of their developed semantic knowledge when their orthographic
knowledge is poor. These findings support Stanovich’s (1984) observations that
poor readers’ text representation are often so degraded that their semantic
knowledge is of little use in guiding decoding.
Results from our analysis then speak directly to the importance of both
high quality representations of each linguistic component necessary for reading
and of their interconnections for efficient word reading. Furthermore, awareness
at the metasemantic level may foster the flexible application of linguistic
knowledge with benefits to reading at the single and connected-text levels. More
fluent reading, in turn, frees resources that can be devoted to comprehension,
which is itself further enhanced by rich, flexible semantic knowledge.

Detecting and Reflecting on Polysemy: Contributions to Comprehension
Based upon the numerous studies connecting semantic knowledge to
reading comprehension (e.g., Anderson & Freebody, 1981; Cunningham &
Stanovich, 1997; Roth et al., 2002; Ouellete, 2006), we hypothesized a
contribution of the semantic variables on this measure. We further expected that
an awareness of polysemy would account for variance beyond semantic
knowledge alone. These hypotheses were confirmed in our results. The
comprehension both of silently read short passages and orally read longer
passages was consistently predicted by both rich semantic knowledge and the
ability to reflect and describe a word’s multiple meanings. Indeed both were
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significant predictors of performance on a short passage cloze task. These results
suggest that rich semantic knowledge was an asset to children’s comprehension. It
allowed them to activate large networks of associates and conceptual knowledge
that facilitated both understanding of the passage and efficient access to the
missing word (e.g., Beck et al., 2002). Further, a metasemantic preparedness for
shifts in meaning may have contributed to the flexible consideration and
application of this semantic knowledge in accordance with contextual constraints
(Zipke et al., 2009).
Comprehension of longer passages was most robustly predicted by the
metasemantic capacity to identify and describe several meanings for a
polysemous word. Further, the measures of semantic richness, efficient lexical
access, and metalinguistic flexibility were all significant when entered into the
model alone, as well as together (with the TWF significant at p<.1). When the
multiple meaning composite was included in the model, however, it accounted for
nearly all of the explanatory power of these variables and was able to explain
additional variance in the outcome. This pattern of results underscores how the
combination of semantic and cognitive factors that are embodied in the capacity
to detect and describe multiple meanings for a word serve to make it a more
potent predictor of comprehension than each of its predictors alone. Findings
further indicated that performance on the multiple meaning composite mediated
the relationship between semantic knowledge and comprehension of longer
passages. That is, comprehension of passages was predicted to benefit from rich
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semantic knowledge only for children with corresponding strengths in
metasemantic awareness and flexibility.
These results indicate that richly represented meaning knowledge
facilitates easy access to and integration of word meanings in context which
facilitates comprehension (e.g., Beck et al., 2002; Anderson & Freebody, 1981).
Importantly, our results further suggest that comprehension is benefited most by
rich word knowledge when it is paired with a metasemantic appreciation of words.
Recognition of the polysemous nature of words enhances comprehension by
allowing for the flexible application of semantic knowledge (Cartwright et al.,
2010). Such an approach to language is further key to the strategic consideration
of alternative meanings to remedy breakdowns in understanding. Further, an
awareness of the polysemous nature of words may contribute to comprehension
by fostering a more careful reading of the text. This, in turn, increases sensitivity
to contextual cues that shape meaning activation and encourages consideration of
the different text interpretations possible. Thus, developing an appreciation for the
polysemous nature of words may help children adapt a more thoughtful stance
towards text that precipitates reflection upon word meanings and their
implications for the broader text message.

Intervention Effects
The pattern of results described to this point reveals: first, that an
understanding of polysemy is compromised among many early struggling readers;
and second, that this ability plays an influential role in reading at both the single
and connected text levels. As both a source of weakness and an important part of
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the reading process, the question of how best to intervene to foster this skill
within struggling readers becomes paramount. Building on our earlier discussion,
we hypothesized the success of a multi-componential intervention that addresses
polysemous word knowledge at both the semantic and metasemantic levels within
a multi-componential frame. More specifically, we hypothesized that the
intervention would help children to think more deeply and reflectively about
words trained in the program and foster a flexible ‘set’ towards words that would
endure beyond the program’s close and extend to untrained words.
The present results confirm these hypotheses. Findings attest to the
success of the intervention in fostering children’s ability to describe multiple
meanings for words trained in the program as well as those outside of it. Indeed,
on both measures, and across all time points, performance of the children in
RAVE-O was superior to that of children in the solely phonologically-based
reading intervention. Results demonstrating significant growth in knowledge of
the trained words, both immediately after, and one year post intervention, suggest
that the program succeeded in developing rich, elaborated meaning
representations that did not degrade over time. Further, results of growth in
knowledge of the untrained words provide compelling evidence that instruction
penetrated to the metalinguistic level, to influence children’s approach to all
words.
Our analysis further indicated the influence of baseline vocabulary and
orthographic knowledge on growth in polysemous word knowledge. In general,
the pattern indicated a distinct advantage for children with high baseline levels of
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either measure. In addition, children who began the RAVE-O intervention with
low vocabulary or orthographic knowledge levels demonstrated significant
growth in their appreciation of polysemy. Thus, over the course of intervention
and well into the follow up year, these children markedly surpassed the growth
rate of their low-vocabulary or orthographic knowledge PHAB counterparts.
Further, by the follow-up year, and often, earlier, their performance was
indistinguishable from their high- vocabulary or orthographic knowledge peers in
the PHAB group. Recall that the RAVE-O condition includes PHAB in its format,
but in addition, adds all the other emphases. It never excludes the critical
importance of phonological processes, but simple goes beyond them. Together,
these results attest to the success of the RAVE-O approach in addressing all
linguistic aspects simultaneously. Attention to the multiple components
underlying word representations, in turn, meant that weaknesses in semantic or
orthographic knowledge were less of a barrier to word learning for children in the
RAVE-O program and strengths in either were an asset.
Thus, RAVE-O was able to foster, in all its subjects, both rich word
knowledge and a flexible set towards words and their meanings. Importantly, the
intervention offered instruction that targeted each of the skills and knowledge that
our discussion suggested were important for developing rich, flexible, semantic
representations. For example, the creation of word webs directly addressed the
interrelated nature of semantic knowledge and allowed children to realize
graphically the richness of semantic connections surrounding each word and its
varied meanings. In addition, the use of ‘Minute Stories’ provided children with
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multiple encounters with words in contexts that highlighted their different
meanings. In so doing this method helped children recognize and think flexibly
about a word’s meanings and uses and thus enriched their semantic knowledge in
increments. Repeated reading of these stories further strengthened the semantic
representations of each of the word’s meanings as well as the interconnections
among the semantic, orthographic, syntactic, and phonological dimensions of the
word.
Further, instruction in RAVE-O included explicit emphasis on developing
metasemantic knowledge. Thus, discussions of the polysemous nature of words
occurred daily with the introduction of each core word and metalinguistic tricks
were incorporated throughout to help children reflect on words and their
meanings. More recent iterations of the intervention further include visual
mnemonics that help children remember that words have many meanings.
Specifically, the use of a spider character, “Miss MIM” serves as a visual
reminder that words can have as many meanings as she has legs.
The success of these techniques in building elaborate, flexible word
knowledge that is sustained and generalizes is demonstrated by our current results.
These stand in agreement with claims that semantic richness and an understanding
of the many nuances of word meanings can be fostered and developed through a
vocabulary programs with specific aspects. These include activities that explicitly
emphasize deep, rich word knowledge (e.g., Beck et al., 1982; Beck et al., 2002)
by providing multiple exposure to a word in different contexts (Bolger et al., 2008;
Stahl & Fairbanks, 1986), that address its related words, associations, visual
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representations (Nelson & Stage, 2007; Bos & Anders, 1992; Sadowski & Pavio,
1994), and that include metacognitive strategies for retrieval (Nagy, 2007).
Our results further attest to the importance and success of training rich
semantic knowledge together with a focus on the metasemantic knowledge that
words often have multiple meanings (Zipke et al., 2009; Yuill et al., 2009). These
results confirm claims that training vocabulary knowledge along with the
metalinguistic appreciation of words and their meanings is a powerful
combination. Developing both an awareness of how word meanings function and
an appreciation of the value of having a large, deep, vocabulary (“word
consciousness” Scott & Nagy, 2004; Graves, 2006 ) may be instrumental in
motivating children to learn and use new words (see The Word Wizards portion
of Beck et al., 1982; Scott & Nagy, 2004). Indeed, anecdotal evidence suggested
children’s growing excitement and desire to find new meanings for their “MIM”
words.

Summary
Collectively, results from the present investigation converge on the pivotal
role of semantic and metasemantic knowledge in reading and its intervention
among a population of early struggling readers. Rarely explored or addressed in
struggling populations, our analysis has identified poor readers’ capacity to detect
and describe several meanings for a word as an area of significant weakness.
More alarmingly, evidence points to the putative “Matthew Effects” (Stanovich,
1986) in the development of this skill, where the gap between the performance of
struggling and typical readers widens with age. Analysis of its subcomponents
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further indicated that among early struggling readers, the capacity to describe and
reflect on a word’s multiple meanings is dependent upon rich semantic knowledge,
efficient access to this knowledge, and the flexibility necessary for shifting
between different word meanings. Closer examination of these skills further
revealed potential areas of weakness in our population, suggesting a partial
explanation for impaired readers’ limited understanding of polysemy.
The implications of struggling readers’ semantic and metasemantic
weaknesses were found to be considerable. That is, the capacity to detect and
describe multiple meanings was a significant predictor of reading at both the
single-word and connected-text levels. Supportive of connectionist views of
reading (Perfetti, 2007), these results underscore the importance of semantic
knowledge and a flexible stance toward this knowledge for fluent reading and
comprehension. They further point to the dangers of neglecting to address poor
readers’ semantic knowledge and metalinguistic understanding. As discussed
above, less exposure to words and less developed semantic knowledge follows
from and itself contributes to poor reading and comprehension (Stanovich, 1986).
At stake in this cycle is not only readers’ ability to read with fluency and
comprehension, but critically, their desire to do so.
In the face of struggling readers’ weaknesses in the understanding of
polysemy and of the potentially pernicious effects of these deficits on their
motivation and already poor reading abilities, we explored the efficacy of a multicomponential intervention that addressed this skill. Results from the intervention
analysis proved encouraging. Not only was semantic and metasemantic
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knowledge amenable to training, but the significant gains children made in their
knowledge of the words encountered in the program was sustained a year after the
program’s end. In addition, intervention effects extended beyond the words
trained to an increased understanding of words outside the program. These gains
were sustained, and actually grew stronger, by the follow up year. The present
results thus demonstrate the impressive success of semantic training that
combines deep, frequent, varied exposure to words with an emphasis on training
at the metalinguistic level in fostering a flexible approach to words.
As the semantic training within RAVE-O was never in isolation, and the
children made concomitant gains in word reading and comprehension, the present
results provide a strong case for multi-componential interventions. Specifically,
results call for intervention to integrate explicit training of deep and flexible
semantic knowledge and metasemantic understanding with instruction in the
multiple linguistic components important for reading. In extending beyond the
phonological and orthographic, interventions that address the language and
semantic skills of readers will do much to enrich not only readers’ semantic
knowledge, but their very relation with words.
The heart of reading lies after all in language and its transformative,
transportive power. Children who have so struggled with the decoding demands
of reading may feel disenfranchised from their language (Chukovsky, 1963).
Training at the level of semantic and metasemantic awareness thus invites them to
reflect upon the dynamic force of the right word, to realize the boundless
creativity possible within words, and finally to move beyond words to reflect on
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their own interpretations and reactions to text. Such an approach to written
language may help motivate these children to persist in their reading efforts,
despite all their challenges, so as to experience and discover the wealth of
learning opportunities readily available within text.

Limitations
Our results should be interpreted within the following set of limitations.
Measures. Pearson, Hiebert, and Kamil (2007) recently called for better
conceptualizations of vocabulary knowledge that can aid in designing appropriate
assessments. Results from the present study support and extend this charge. We
investigated a little studied aspect of semantic knowledge, in an impaired
population and found ourselves limited by the scope of the measures themselves.
More specifically, the measures we employed in the present investigation
assessed children’s ability to access flexibly several meanings for a word, but did
this in an untimed manner and without the benefit of context. Further the
standardization of the multiple meanings subtest of the Word-R (Huisingh et al.,
1990) involved the omission of children who scored zero. Future assessments of
this skill should thus extend to performance of the task both in isolation and with
context. It will be especially critical to standardize such assessments so that all
levels of performance are accounted for and thus can reveal more clearly the
developmental course of this skill.
In addition, the measure of phoneme fluency used to assess cognitive
flexibility may have been biased by the phonological and retrieval demands of the
task. Future studies employing a task more directly suited to evaluating children’s
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ability to flexibly switch between word representations will prove beneficial in
helping to understand the contribution of this skill to polysemous word
knowledge. Further, the lack of standardization of the nouns subtest on the Test of
Word Finding (German, 1989) made it difficult to appropriately gauge the
performance of our struggling readers on this measure. In addition, without
pairing this task with a comprehension measure, it was difficult to tease apart
whether weaknesses in lexical access observed were due to factors other than
semantic knowledge.
Finally, our measures of comprehension did not allow for a direct
evaluation of whether skill in understanding multiple meanings was predictive of
children’s deep reading abilities. Thus, studies are needed to investigate how
flexibility at the word level may contribute to reading that is more careful and
critical by including probes that assess students’ ability to respond to
comprehension questions that challenge them to go beyond the text in reflecting
on its meaning and significance (Wolf & Barzillai, 2009). Studies focused on
these levels of comprehension will prove invaluable for understanding the
processes that underlie a more thoughtful approach to text.
Population. Our interpretation of the present findings is further limited to
the population of early struggling readers evaluated. Future studies employing a
broader range of populations may help illumine the developmental path and skills
underlying an appreciation of polysemy in unimpaired and older populations. In
addition, within the present population, our analysis did not fully address the
heterogeneity of struggling readers (Wolf & Bowers, 2000). That is, we have not
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yet examined the profiles of different subtypes of impaired readers to evaluate
first their performance on the semantic measures, and second their response to
intervention. Future studies will evaluate more finely the contribution of different
levels of phonological and processing speed variables to semantic knowledge
within different profiles of students. We wish to identify those students who
benefit most from the semantic emphasis of the RAVE-O, in order to better
understand the interaction between student characteristics and intervention
techniques that best facilitate growth in both the semantic appreciation of words
and the ability to read them. Thus, future studies should also examine the efficacy
of this intervention among populations who may especially benefit from its
semantic emphases, such as English language learners and children from
disadvantaged homes (Hart & Risley, 1995).
Further research is needed, then, to better identify, measure, and
investigate children’s growing appreciation of polysemy, across a broad range of
populations. Results from this work will propel a truer understanding of what
goes into realizing the polysemous nature of words and how this contributes to
children’s reading. In addition, closer evaluation of who benefits from those
interventions which emphasize semantic knowledge will prove invaluable for
tailoring interventions to students’ needs, so that each child is prepared to
appreciate all that lies within the written word.
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Conclusion
“I know nothing in the world that has as much power as a word.
Sometimes I write one, and I look at it, until it begins to shine.”
-Emily Dickinson
Our investigation into struggling readers’ understanding of polysemy has
encompassed its development, underlying skills, contributions to reading, and
amenability to intervention. At the close of this examination, we are wellprepared to fully understand all that must occur for readers to process a phrase,
such as “…dreamers often lie” (Shakespeare, Romeo & Juliet, 1.4. 51-52).
Comprehension of the phrase depends, first, on fluent word reading, facilitated by
high quality semantic knowledge. It then rests upon rich semantic representations
of each sense of ‘lie’, efficient access to these, and the cognitive flexibility that
enables simultaneous reflection on multiple meanings. In the interweaving of all
these skills, the juxtaposition of the ‘untruth’ and ‘prone position’ senses of ‘lie’,
the wit, beauty, and layers of truth of the phrase, and its retort “In bed asleep,
while they do dream things true” is realized and considered in light of literal and
figurative ‘dreamers’. Whole levels of meaning are lost, then, to the poor readers
whose impaired understanding of polysemy restricts their text interpretation to a
single sense of ‘lie’.
The comprehension of these readers may be further impeded when their
semantic weaknesses lead to the retrieval of inappropriate word meanings. Thus,
the child who has difficulty decoding, but finally retrieves only the more frequent,
‘sound amplitude’ sense of volume will be lost in educational settings where it
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refers to object density. In such contexts, the toll of an inability to think flexibly
about word meanings extends to a failed opportunity to learn something
completely different - in this case scientific concepts.
The implications, then, are clear. Semantic knowledge, and specifically, an
appreciation for the polysemous nature of words, is integral to the reading process
and should be recognized and addressed in both theory and practice. Identifying
weaknesses in the semantic and metasemantic knowledge of early struggling
readers should thus be a priority within schools and clinical settings. Assessment
batteries should include examinations of both children’s vocabulary knowledge
and their metalinguistic understanding. The call to schools thus extends to
researchers to develop better measures that probe the richness of children’s
semantic representation and the quality of their metasemantic knowledge. Such
assessments will allow for a better understanding of the profile of strengths and
weaknesses that characterize children with reading disability so that these can be
addressed in intervention.
It follows then, that semantic and metasemantic foci within reading
interventions are critical if we are to fully address the challenges of struggling
readers and maximally prepare them for the intellectual and emotional benefits of
reading. The present results suggest not only that this is possible, but further, that
it can be done within an intervention that simultaneously emphasizes the multiple
linguistic skills essential for reading. Children participating in such an
intervention improved both on their ability to decode and to reflect upon the
written word and all its meanings (Morris et al., 2010). Most encouragingly,
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techniques that focused on building rich meaning knowledge and metasemantic
understanding fostered a flexible approach to all words that endured long after the
program ended. Thus, the intervention changed children’s very relationship with
words.
It is their relation with words, in turn, that shapes the way children read.
An awareness of the polysemous nature of words inspires a reflective, critical set
to text. This enables readers to recognize the subtle shifts in meaning that
transform the literal into the figurative, the absurd into the humorous. It further
prepares them to approach unexpected word use as an opportunity to enrich their
semantic knowledge and engage in deeper levels of text processing. In this way,
children’s sensitivity to the fluidity of word meanings fosters an understanding of
both the richness of expression and the multitude of interpretations possible
within written language. This, in turn, cultivates a more deliberate, reflective
approach to reading that allows for an appreciation of the myriad ways written
language captures the intricacies of human experience and emotion.
Children who recognize the wealth of meaning that awaits discovery
within texts are, in turn, instilled with an eagerness to uncover this abundance and
launched into a trajectory of lifelong reading (Cunningham & Stanovich, 1998).
Within the rich and sophisticated language of written text, these avid readers
encounter a tapestry of stories, ideas, thoughts, and feelings that broadens their
understanding, inspires personal reflection, and ignites their imagination. Thus,
with an appreciation of the polysemous nature of words comes a desire to
experience the power of language to move.
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This is precisely why the importance of a semantic emphasis within
reading instruction cannot be overemphasized, particularly for the many early
struggling readers who already demonstrate semantic weaknesses. What the last
two decades have shown about the need for explicit instruction in phoneme
awareness and decoding is just as true for explicit emphasis on semantic and
metasemantic knowledge. Deficits in these areas may rob readers of the
opportunity to reflect on word and text meaning and thus to fully realize the
cognitive and affective rewards that come from thoughtful engagement with text.
Addressing children’s semantic knowledge intensely and early is thus critical. For,
equipping them with a rich and elaborated semantic base sets in motion an
upward spiral where increased reading efforts propel reciprocal and exponential
benefits for both children’s semantic knowledge and for their ability to
comprehend deeply and critically (Cunningham & Stanovich, 1998).
What begins then for the child as the realization of the polysemous nature
of words grows into a preparedness for the expressive richness of written
language and an appreciation of its transportive power. This, in turn, fosters a
commitment to reading and readers who approach text with anticipation and
excitement, ready to be swept away by the movement of words and their own
never before experienced thoughts.
Who is to say what meaning there is in anything? Who is to foretell the
flight of a word? It is a balloon that sails over tree-tops….. All is
experiment and adventure….What is to come? I know not.
-Virginia Woolf, The Waves, 1931
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