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INTRODUCTION
Compared to other aspects of language
development, such as acquiring gram-
mar, we perhaps take for granted the
complexity of building a lexicon. More
than 50 years ago the philosopher W.V.O.
Quine provided a now famous example
of what makes word learning so diffi-
cult. In short, Quine (1960) argues that
when we hear a new word, how can we
ever precisely determine its meaning? This
problem has concerned many child lan-
guage researchers, who all acknowledge
that the child requires a means of nar-
rowing down the infinite possible mean-
ings of a word. However, researchers have
advocated contrasting theoretical perspec-
tives on how this problem is solved. For
many, the child’s ability to learn new words
requires external input from the speaker—
not just the word uttered, but also overt
“clues” such as pointing and eye gaze (e.g.,
Bloom, 2000). Others argue that the child
brings their own tools to the task, whether
in the form of domain-specific heuristics
(e.g., Golinkoff et al., 1994), or domain-
general mechanisms (e.g., Samuelson and
Smith, 2000).

One simple solution is to use exist-
ing vocabulary knowledge to decode the
meanings of new words. This strategy
is commonly known as mutual exclusiv-
ity—the assumption that an object can
only have one name (Markman, 1989,
1990). If a child is faced with more than
one possible referent of a new word, she
will map the word to whichever refer-
ent they cannot name. Word learning in
this manner is a form of “bootstrapping”
in language development, where exist-
ing lexical knowledge can be exploited in
order to acquire new lexical knowledge.

Alternative explanations of this word
learning behavior include the novel-name-
nameless-category (N3C) principle (Mervis
and Bertrand, 1994) and the principle
of contrast (Clark, 1987). In spite of
extensive research into mutual exclusiv-
ity (and related theoretical accounts),
many aspects of this phenomenon are not
well-understood, such as the underlying
cognitive mechanisms and developmental
origins.

WHAT MECHANISM UNDERLIES MUTUAL
EXCLUSIVITY?
Prominent explanations of mutual exclu-
sivity suppose that the child discriminates
between objects on the basis of whether
or not they can name an object. However,
in the standard test of mutual exclusiv-
ity, the name-unknown objects are almost
always more novel than the name-known
objects. Hence, there is a fundamental
confound between lexical knowledge and
object familiarity. Either of these attributes
could guide the child toward mapping a
novel label with a novel, name-unknown
object. There are several reasons to think
that object novelty could play a role. First,
outside of the laboratory, it might be eas-
ier for the child to detect new objects
than to systematically retrieve names for
the many objects in their surroundings.
Second, it is well-established that even
very young infants will habituate and pref-
erentially attend to novel stimuli (e.g.,
Slater et al., 1982, 1983). Finally, there
is a small, but growing body of evi-
dence suggesting that object novelty does
influence the mutual exclusivity response.
Originally, studies by Merriman and col-
leagues (e.g., Merriman and Bowman,
1989; Merriman and Schuster, 1991),

showed that 2-year-olds prefer to select the
most novel object in response to a novel
label. Children will make this response
even when the more novel object is in
fact an unfamiliar exemplar of a name-
known object category (Merriman and
Bowman, 1989). More recently, Horst et al.
(2011) and Mather and Plunkett (2012)
further demonstrate that toddlers favor
the most novel object as a referent, even
though other name-unknown objects may
be present.

A problem which has beset traditional
“constraints and biases” explanations is
that they often do not account for the
cognitive processes implementing a word-
learning strategy. However, a more mech-
anistic account of mutual exclusivity is
possible if we draw upon what we already
understand about learning, memory, and
attention. Novelty plays a fundamental
role in all of these cognitive processes.
Thus, clarifying the role of novelty in
mutual exclusivity is an important first
step toward understanding the underlying
cognitive mechanism. However, given the
surprisingly small amount of research into
the effects of novelty on word learning,
some important questions remain unan-
swered. Here I briefly discuss some of these
issues in turn.

Is there a role for object names?
While there is a growing body of evidence
for the effects of novelty on word learn-
ing, it is not yet clear that object novelty
alone can account for the mutual exclu-
sivity response. In Mather and Plunkett
(2012), infants’ speed of word mapping
varied across experiments, according to
whether or not a name-known object was
present. Infants’ mapping of a novel label
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to a novel object was more rapid when
a name-known object was present. One
possibility is that the infants’ search for a
novel referent was prompted more rapidly
by the presence of a name-known object.
Similarly, other patterns of response sug-
gest that knowledge of object names
might impact on the mutual exclusivity
response. Halberda (2006) provides evi-
dence that preschoolers and adults engage
in a “double-check” of a familiar, name-
known object when they hear a new word,
even if they are already attending to a novel
object. Findings from Halberda (2003)
suggest that a similar process might oper-
ate for younger word-learners, except that
younger infants might struggle with the
process of excluding the familiar object
as a referent. Thus, while science favors
the most parsimonious explanation, it is
yet possible that both novelty and object
names impact on the mutual exclusivity
response.

How does novelty impact on word learning?
Word-learning is a multi-stage process.
Attention to the correct pairing of label
and object does not mean an association
has been learned (see McMurray et al.,
2012). Thus, beyond the initial disam-
biguation, a word mapping has to be suc-
cessfully encoded and retained over time.
What role does novelty play at each of
these stages? The evidence suggests that
novelty directs the child’s attention to
the correct pairing of label and referent.
Yet, while novelty may support disam-
biguation, it also increases processing load
(e.g., Mather et al., 2011). How might this
impact on encoding? If both label and
object are novel, then the child has to
simultaneously learn about the label, the
object, and the association between the
two. One issue concerns how processing
resources are allocated across modalities.
Research into the “auditory dominance”
effect suggests that infants prioritize audi-
tory processing at the expense of visual
processing (e.g., Robinson and Sloutsky,
2004). Hence, novelty might selectively
disrupt specific aspects of the encoding
process. Encoding could also impact on
subsequent retention. Few studies have
tested for the retention of word map-
pings following a mutual exclusivity task.
Bion et al. (2013) tested 18–30-month-
olds for retention immediately following

training, and found retention performance
was related to attention during train-
ing to the novel referent (cf. Mather
and Plunkett, 2011) However, Horst and
Samuelson (2008) tested 2-year-olds for
retention after a five-minute interval, and
found that retention was poor. More
research is necessary to understand how
novelty impacts on encoding and the
retention process. A final point is that
new words are also consolidated and inte-
grated with existing lexical knowledge, at
least in older children and adults (e.g.,
Henderson et al., 2012). While this process
is not understood in younger word learn-
ers, the novelty (or familiarity) of words
and referents could plausibly influence this
process.

The lure of the familiar?
Does the child always attend to novelty? A
fascinating, yet poorly understood, char-
acteristic of infant attention is that atten-
tion to novelty is sometimes preceded by
attention to familiarity. When an infant
has a choice between exploring a familiar
and novel stimulus, a familiarity prefer-
ence is thought to occur when the infant
has not yet processed the familiar stim-
ulus in detail (Hunter and Ames, 1988).
Thus, attention to novelty may require suf-
ficient processing of a familiar stimulus.
In some studies of mutual exclusivity, tod-
dlers have displayed preferential attention
to the familiar object prior to the presen-
tation of a novel label (Halberda, 2003;
White and Morgan, 2008). To understand
the role of novelty, we need to understand
when and how familiarity could bias atten-
tion during word learning. A successful
mutual exclusivity response may depend
on the child’s ability to disengage and shift
their attention from familiarity to novelty
upon hearing a novel label (see Axelsson
et al., 2012, for a related argument). A
detailed consideration of variables which
could influence these preferences (e.g.,
trial duration, stimulus repetition, etc.)
might also resolve discrepancies between
different published findings (cf. Bion et al.,
2013).

HOW DOES THIS MECHANISM DEVELOP?
If the mechanism underlying the mutual
exclusivity response is not clear, then
the developmental origin of mutual
exclusivity is even more uncertain.

Some researchers have offered tentative
explanations, but these accounts are far
from complete. The N3C principle is one
of six word learning principles within
the “Developmental Lexical Principles
Framework” of Golinkoff et al. (1994).
Within this framework, there are two
tiers: the first tier consists of basic princi-
ples about the referential nature of words
and the extendibility of labels to similar
objects. The second tier contains more
sophisticated constraints allowing the
rapid acquisition of new words, such as
the N3C principle. Notably, the second
tier of principles is thought to develop
by building on the first tier. Mervis and
Bertrand (1994) provide evidence that
use of the N3C principle is linked to the
onset of exhaustive categorical sorting
and the “vocabulary spurt” (cf. Markman
et al., 2003). However, the exact devel-
opmental mechanisms by which the
child acquires the N3C principle are not
specified.

A more recent examination of the
development of mutual exclusivity is pro-
vided by Halberda (2003). In this study,
Halberda demonstrates changes in the
response to a mutual exclusivity task
between the ages of 14–17 months.
Specifically, while 17-month-olds would
increase attention to a novel object upon
hearing a novel label, younger infants
would either respond inconsistently as a
group, or even increase attention to the
name-known object. Halberda has argued
that the infants are “ruling out” the name-
known object before mapping the label to
the novel object. However, younger infants
get stuck on this first step of excluding the
familiar object. While this account illumi-
nates the behavior of infants on the thresh-
old of using mutual exclusivity, it does
not reach back far enough to explain how
infants learn to exclude the name-known
object in the first place.

If novelty underlies the mutual exclu-
sivity response, it might also influence the
acquisition of mutual exclusivity. Indeed,
infants as young as 10 months are sensi-
tive to the novelty of objects and labels,
even though they are far from being profi-
cient word learners (Mather and Plunkett,
2010). Infants of this age may be displaying
a “precursor” to mutual exclusivity, which
develops into the full word-learning strat-
egy at a later age. A viable possibility is
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that mutual exclusivity may emerge from
attention to the novelty of objects and
labels. However, we must also consider the
effects of the learning environment. For
example, bilingual infants do not display
mutual exclusivity at the age at which it
appears in monolingual infants (Houston-
Price et al., 2010). Thus, attention to nov-
elty, in interaction with the structure of
the (monolingual) linguistic environment,
may lead to the emergence of mutual
exclusivity.

CONCLUSIONS
Explicit teaching may not always be
required to map words onto the world.
Mutual exclusivity is a form of boot-
strapping where the child uses existing
knowledge to create new word meanings.
However, precisely what information is
exploited by the young word learner? Is
it lexical knowledge or mere novelty? The
evidence suggests that novelty matters—
so we need to explore further how nov-
elty influences word learning. Part of the
solution will be to better understand the
processing of novelty itself. When and why
does the child shift attention from famil-
iarity to novelty? How does novelty influ-
ence cross-modal processing? How does
novelty impact on longer-term memory?
Furthermore, these dimensions of nov-
elty processing are likely to change with
age, and may interact with the linguis-
tic environment and the child’s vocabu-
lary development. A truly developmental
approach may prove critical to under-
standing the mechanism(s) underlying
mutual exclusivity.

REFERENCES
Axelsson, E. L., Churchley, K., and Horst, J. S. (2012).

The right thing at the right time: why ostensive
naming facilitates word learning. Front. Psychology
3:88. doi: 10.3389/fpsyg.2012.00088

Bion, R. A. H., Borovsky, A., and Fernald, A. (2013).
Fast mapping, slow learning: Disambiguation of

novel word-object mappings in relation to vocab-
ulary learning at 18, 24, and 30 months. Cognition
126, 39–53.

Bloom, P. (2000). How Children Learn the Meanings of
Words. Cambridge, MA: MIT Press.

Clark, E. (1987). “The principle of contrast: a con-
straint on language acquisition,” in Mechanisms
of Language Acquisition, ed B. MacWhinney
(Hillsdale, NJ: Lawrence Erlbaum Associates),
1–33.

Golinkoff, R. M., Mervis, C. B., and Hirsh-Pasek, K.
(1994). Early object labels– the case for a develop-
mental lexical principles framework. J. Child Lang.
21, 125–155.

Halberda, J. (2003). The development of a word-
learning strategy. Cognition 87, B23–B34.

Halberda, J. (2006). Is this a dax which I see
before me? Use of the logical argument dis-
junctive syllogism supports word-learning
in children and adults. Cogn. Psychol. 53,
310–344.

Henderson, L. M., Weighall, A. R., Brown, H., and
Gaskell, M. G. (2012). Consolidation of vocabu-
lary is associated with sleep in children. Dev. Sci.
15, 674–687.

Horst, J. S., and Samuelson, L. K. (2008). Fast map-
ping but poor retention by 24-month-old infants.
Infancy 13, 128–157.

Horst, J. S., Samuelson, L. K., Kucker, S. C., and
McMurray, B. (2011). What’s new? Children pre-
fer novelty in referent selection. Cognition 118,
234–244.

Houston-Price, C., Caloghiris, Z., and Raviglione, E.
(2010). Language experience shapes the develop-
ment of the mutual exclusivity bias. Infancy 15,
125–150.

Hunter, M. A., and Ames, E. W. (1988). “A multifactor
model of infant preferences for novel and familiar
stimuli,” in Advances in Infancy Research, Vol. 5, eds
C. Rovee-Collier and L. P. Lipsitt (Stamford, CT:
Ablex), 69–95.

Markman, E. M. (1989). Categorization and Naming
in Children: Problems of Induction. Cambridge,
MA: MIT Press.

Markman, E. M. (1990). Constraints children place on
word meanings. Cogn. Sci. 14, 57–77.

Markman, E. M., Wasow, J. L., and Hansen, M. B.
(2003). Use of the mutual exclusivity assump-
tion by young word learners. Cogn. Psychol. 47,
241–275.

Mather, E., and Plunkett, K. (2010). Novel
labels support 10-month-olds’ attention
to novel objects. J. Exp. Child Psychol. 105,
232–242.

Mather, E., and Plunkett, K. (2011). Mutual exclu-
sivity and phonological novelty constrain word

learning at 16 months. J. Child Lang. 38,
933–950.

Mather, E., and Plunkett, K. (2012). The role of
novelty in early word learning. Cogn. Sci. 36,
1157–1177.

Mather, E., Schafer, G., and Houston-Price, C.
(2011). The impact of novel labels on visual pro-
cessing during infancy. Br. J. Dev. Psychol. 29,
783–805.

McMurray, B., Horst, J. S., and Samuelson, L. K.
(2012). Word learning emerges from the interac-
tion of online referent selection and slow associa-
tive learning. Psychol. Rev. 119, 831–877.

Merriman, W. E., and Bowman, L. L. (1989). The
mutual exclusivity bias in children’s word learning.
Monogr. Soc. Res. Child Dev. 54, 1–129.

Merriman, W. E., and Schuster, J. M. (1991). Young
children’s disambiguation of object name refer-
ence. Child Dev. 62, 1288–1301.

Mervis, C. B., and Bertrand, J. (1994). Acquisition of
the novel name-nameless category (n3c) principle.
Child Dev. 65, 1646–1662.

Quine, W. V. O. (1960). Word and Object. Cambridge,
MA: MIT Press.

Robinson, C. W., and Sloutsky, V. M. (2004). Auditory
dominance and its change in the course of develop-
ment. Child Dev. 75, 1387–1401.

Samuelson, L. K., and Smith, L. B. (2000). Grounding
development in cognitive processes. Child Dev. 71,
98–106.

Slater, A., Morison, V., and Rose, D. (1982).
Visual memory at birth. Br. J. Psychol. 73,
519–525.

Slater, A., Morison, V., and Rose, D. (1983). Locus of
habituation in the human newborn. Perception 12,
593–598.

White, K. S., and Morgan, J. L. (2008). Sub-segmental
detail in early lexical representations. J. Mem.
Lang. 59, 114–132.

Received: 09 January 2013; accepted: 11 February 2013;
published online: 04 March 2013.
Citation: Mather E (2013) Bootstrapping the early lex-
icon: how do children use old knowledge to create
new meanings? Front. Psychol. 4:96. doi: 10.3389/fpsyg.
2013.00096
This article was submitted to Frontiers in
Developmental Psychology, a specialty of Frontiers
in Psychology.
Copyright © 2013 Mather. This is an open-access
article distributed under the terms of the Creative
Commons Attribution License, which permits use, dis-
tribution and reproduction in other forums, provided
the original authors and source are credited and sub-
ject to any copyright notices concerning any third-party
graphics etc.

www.frontiersin.org March 2013 | Volume 4 | Article 96 | 3

http://dx.doi.org/10.3389/fpsyg.2013.00096
http://dx.doi.org/10.3389/fpsyg.2013.00096
http://dx.doi.org/10.3389/fpsyg.2013.00096
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
http://www.frontiersin.org
http://www.frontiersin.org/Developmental_Psychology/archive

	Bootstrapping the early lexicon: how do children use old knowledge to create new meanings?
	Introduction
	What Mechanism Underlies Mutual Exclusivity?
	Is there a role for object names?
	How does novelty impact on word learning?
	The lure of the familiar?

	How Does this Mechanism Develop?

	Conclusions
	References


