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Abstract

Neighborhood density refers to the number of sinstaunding words to a target word
(Luce & Pisoni, 1998) and influences first languaged learning in adults learning English
(Storkel, Armbruster, & Hogan, 2006). There are fwocesses in word learning: lexical
configuration and lexical engagement (Leach & Sdn@97). Lexical configuration refers to
the speaker learning the sounds of the word. ladéxicgagement refers to when the novel word
is integrated into the lexicon and participatekexical processes such as competition. The
present work is the first to examine how neighborhdensity influences lexical configuration
and lexical engagement in second language worditear

Third-semester Spanish students performed four Weanthing tasks. The present results
suggest neighborhood density influences lexicafigaration and lexical engagement where
words from a dense neighborhood are learned mareaely than words from a sparse
neighborhood. The psycholinguistic and pedagogoplications of these findings are

discussed.
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1. Introduction

Children seem to learn words in their first langeiaffortlessly. In fact, after a
child learns approximately 50 words, generally ambthe second year, a vocabulary
explosion occurs and word learning acceleratesad@jthood, the average person has
learned 60,000 words in the first language (McMyrg007).

Adults also appear to learn words easily and fratiye It is estimated that adults
learn 1,000 words per year, which translates toamately three words per day per
year (Nation & Waring, 1997) in their first langwa@-1). However, it does not appear
to be as easy for adults learning novel wordsseand language (L2) as it is for
children or adults learning novel words in a flesiguage. In the present paper, second
language refers to the language adults are leasgognd in their life. Although the
adults in the present study are studying their s@d¢anguage, Spanish, in the classroom
in an English speaking country, second languade avill be used to describe word
learning by adults in a second language classroom.

Adults tend to struggle when learning new wordann_2 and, according to Bley-
Vroman (1989) and his Fundamental Difference Hyesihy adults vary in the amount of
success they have when learning an L2. Adultdyrgian native-like proficiency in L2
vocabulary acquisition. If adults who are learnimegv words in their L1 have little
trouble, just as children have little trouble, wdty adults who are learning new words in
an L2 have more difficulties? What is it aboutrieag an L2 as an adult that makes
word learning so effortful? Are there any stragsgihat adults can employ to learn words

more effectively in the L2?



One explanation for the discrepancy between warhlag in an L1 as a child or
an adult versus word learning in an L2 as an aduhe influence of age (e.qg., Flege,
1999; Johnson & Newport, 1989; Lenneberg, 1967;tgy11i992). When adults study an
L2 for the first time in the United States (gengral middle or high school), the
language is taught after the onset of pubertys,Tdficourse, contrasts with how the L1
was learned. The L1 has been acquired continususte birth and did not begin
abruptly at the onset of puberty. Puberty tendsetgonsidered a turning point in
language acquisition.

According to the Critical Period Hypothesis (CPtigre is a window of time
before the onset of puberty where language is éshumconsciously (Lenneberg, 1967).
Biologically, the CPH refers to the amount of pieisg in the brain. The more plastic, or
flexible, the brain is, the more easily it acquilesguage. The hypothesis predicts and
empirical evidence supports that there is a dedhinanguage learning ability, leading to
decreased success after a certain age generaligithto be puberty (Birdsong & Molis,
2001; Flege, Munro, & MacKay, 1995; Hakuta, Biabfst& Wiley, 2003; Johnson &
Newport, 1989; White, 1992). Additional neuroimagstudies have shown differences
in the location of where first and second languagesstored depending on whether the
second language was acquired before or after theatperiod (Kim, Relkin, Lee, &
Hirsch, 1997). These studies suggest that ageplags role in creating difficulties in
acquiring new words during second language acaunsitSo, although, adults can still
learn new words in a second language, they seetnuggle more with the second than

the first language during word learning (Bley-Vrama989).



It does not suffice, however, to blame the diffeesnin word learning on age
alone. There are other differences and influeteesnsider. Children learn their L1
very differently from how adults generally learnlgh For example, children are
completely immersed in their L1 environment, wheradults tend to learn second
languages in a classroom setting. Children useltiesvery day, whereas adults may
only use their L2 for an hour a day, for exampléerefore, L1 children and L2 adults
may employ different strategies when learning new@ids in an L1 versus an L2,
respectively.

The present study focuses on the acquisition oibrel form by monolingual
English speakers learning Spanish and examineshwypes of word forms are learned
more efficiently than others. The present worklesgs whether learners in a second
language, like adult learners in their L1, havetthe stages of word learning: lexical
configuration and lexical engagement. The objecti/the present study was to examine
the dissociation between the two stages of wonahieg in second language learners
using real words from the target language, Spaniisis.important not only to explore
how learners acquire representations, but alsotheware created.

To examine how novel words are acquired and howmewtal representations
are created, the missing piece of the L2 word atfiom process was examined: the word
form. It has been shown that the word form playsl@in word learning. The present
study examines the influence of the psycholingaisgtiriableneighborhood densitya
measure of phonological similarity that has beamibto influence lexical, or word,
retrieval from memory in English (Luce & Pisoni, 98 Vitevitch, 2002; Vitevitch &

Sommers, 2003; Vitevitch, Stamer, & Sereno, 2008) Spanish (Vitevitch &



Rodriguez, 2005; Vitevitch & Stamer, 2006, 2009ty perception and production. To
explore whether second language learners alsothaugo stages of lexical
configuration and lexical engagement the preselysts a two-part study with the
second part occurring 48 to 72 hours later (Dumdyaskell, 2007; Gaskell & Dumay,
2003; Leach & Samuel, 2007).

Research has shown that children rely on a vaoksyrategies when learning
novel words in their first language. One stratdat children may employ during word
learning is the use of innate biases or ways thigdren learn language with which they
are born. Certain researchers believe that inbiases help an L1 learner decide more
quickly among hypotheses when presented with nemswe.g., Au & Glusman, 1990;
Gershkoff-Stowe & Smith, 2004; Markman, 1990, 198492; Markman & Hutchinson,
1984; Markman, Wasow, & Hansen, 2003; Merriman &Bwan, 1989; Quine, 1960,
1964; Woodward, 1992). A bias helps the L1 leanagrow down the list of possibilities
and thus eases word learning. Biases are genegatyarched under the assumption that
children need to learn what sounds make up the woedvord form, the word meaning
and to make the link between word form to the woehning. There are four major
biases that have been heavily researched and aseleced important as children learn
novel words: the taxonomic bias (Markman & Hutchims1984), the whole-object bias
(Quine, 1960), the shape bias (Gershkoff-Stowe &tlg§r2004), and the mutual
exclusivity principle (e.g., Au & Glusman, 1990; Mean & Wachtel, 1988; Markman,
et al., 2003; Merriman & Bowman, 1989). These ésasre primarily to help the child

form the link between a new word form and a newdyoeaning.



However, when an adult is learning an L2, it isuassd that the word meanings
from the L1 have already been stored and are abbzgsthe lexicon. Therefore, when
an adult learns a new word in a new language,adsté making a link between a new
word form and aewword meaning, generally the adult is simply makting link
between the new word form and @d word meaning. It is thus unclear whether biases
are used as a novel word learning strategy by aéhleg adults since biases mainly
focus on the acquisition of the word meaning. Thiference in what L2 learners must
learn when learning a word also leads to the queswhy is it generally so difficult for
L2 adults to learn words when they already havarieaning of the word learned from
their previous L1 exposure? Second language leguandults need to learn the sounds
that make up the word, the word form itself, anddht® make the link between the new
word form and the already-existing meaning. Thaesffocusing research on the word
form in L2 word acquisition is crucial as thatetmissing part of the equation of what
an adult must learn when learning novel words ihZn The present study examines
how the word form, or lexical representation, ig@oed and influenced by other word
forms in the lexicon.

Since adults may not need to rely on biases bedhes=mphasis in L2 word
learning is not on making the link between mearmind word form, it is important to
understand how the word form is acquired in genevédny researchers have examined
how the word form is acquired by children and oratdtrategies children may employ
when learning novel words. It has been observatdhildren rely on bootstrapping
techniques (Werker & Yeung, 2005), phonologicalikinty (Charles-Luce & Luce,

1990, 1995; Cheung, 1995; Demke, Graham, & Siak&l0®2; Dollaghan, 1994;



Storkel, 2001, 2002, 20044a, 2004b; Swingley & Asif02, 2007; Treiman & Breaux,
1982) and statistical regularities in the sounaaigSaffran, Aslin, & Newport, 1996).

The influences of phonological similarity and sttitial learning are particularly
interesting because both children and adults agpdae sensitive to them during word
learning. For example, looking at English-spealadglts learning made-up words,
Strokel, Armbruster, and Hogan (2006) found thatdsavith many similar sounding
words were more effectively learned than words vether similar sounding words.
Carlson (2007) found that English-speaking adel#sring Spanish as an L2 relied on
statistical regularities to decide if a Spanishdvaas a real word in Spanish or a made-
up, nonsense word. Therefore, there may be steatéuat both children and adults
employ during word learning, but whether the styege are used while an adult is
learning an L2 is a different question.

Extracting statistical information from the speeaginal is a sublexical process,
which focus on the phonology of the word, wheredgimg on the influence of
phonologically similar words is a lexical procedsieh focus on the word as a whole.
Second language research has shown that adultsseastatistical regularities to help in
word learning, but whether adults can use lexigfrimation, such as phonological
similarity to help learn novel L2 words has diffetémplications. In order to use lexical
information during novel word learning, the learnaust create a novel word
representation in the lexicon. The new represiemanust, therefore, act in a similar
manner as the previously stored representationpartitipate in lexical processes such
as competition. Therefore, when examining adultda?ning, it is not only important to

analyze whether the adults are influenced by plaancdl similarity, but also if they



create a novel word representation in the mentadd@ and, additionally, what role
phonological similarity plays in that creation.

Though children and adults in a first languagerigay environment learn words
and create mental representations effortlesslyjtsaolusecond language learning
contexts have difficulty when learning a secondjlaage. This may be because second
language learning adults already have a lexicam fiteeir first language when they begin
learning a second language. Therefore, when leguam L2, the new L2 representations
will be added into an already existing and funatmgriexicon. Whether the L2 entries
are added to the L1 lexicon or to a new lexicopeigond the scope of this paper.
However, it is important to note that regardless/bére new L2 entries are being stored,
there will be some sort of interaction with or ughce from the L1 lexicon to the new L2
lexicon (see Gass, 1996 for a discussion aboundlL2 transfer) as the adult lexicon
and the lexical representations are dynamic inregt@askell & Dumay, 2003; Leach &
Samuel, 2007; see Storkel, 2002 for a review abbild restructuring lexicons). The
existence of the L1 lexicon may be a reason whytadtruggle when learning L2 words
or, on the contrary, the existence of an L1 lexiomy be an advantage that adults use.
For example, the existence of an L1 lexicon dutiBgvord learning may allow a
bootstrapping technique from the first lexiconhe second in order to learn words more
efficiently without external help, but it is not Wanderstood how the first and second
language lexicons interact. It is unclear whethey are two separate lexicons or a
single lexicon or to what degree they may influeeaeh other. The important point for
this paper is that adults who are beginning tonear L2 already have representations

from the L1 stored in the lexicon.



Adults learning a second language already haveoagibgical, a lexical and a
semantic representation for each word stored i.1thiexicon. When a new word from
the L2 is being acquired, adults may draw fromlthdexicon’s previously stored
semantic representation. By this line of logicaivthe adult is missing is only the word
form and the link to the already existing semargfresentation. Adults do not
necessarily need to acquire a new L2 semantic septation because the L1 semantic
representations already exist, so the focus ireBPnling should be on learning the word
form. Because the word form is so fundamentallgonant during L2 word learning, it
is possible that characteristics about the worthfauch as phonological similarity, will
influence the lexical representation and will bereneeadily observed.

The influence of phonological similarity has be&éown to affect word learning
in children (Charles-Luce & Luce, 1990, 1995; ChegutP95; Demke, et al., 2002;
Dollaghan, 1994; Storkel, 2001, 2002, 2004a, 203ingley & Aslin, 2002, 2007,
Treiman & Breaux, 1982) and in adults (Storkeklet2006) in the L1. Children and
adults acquire novel words that have more overlgip previously stored words than
novel words that have little overlap with previgustored words. For example, it would
be easier to acquiat because there are many similar sounding wordsdiarthe
English lexicon, but a word likeig, where there are few similar sounding words stored
in the lexicon would be more difficult to acquire.

Phonological similarity aids in word learning. Rlotogical similarity is also
thought to be one way the lexicon is organizednildr sounding words tend to be stored
together in groups called neighborhoods. Becabseagiogical similarity appears to

play a large role in lexical organization and thguasition of new lexical representations



in the L1, it is possible that adults learning weond an L2 may also rely on phonological
similarity as a strategy to help them learn nov2Mords and to add new lexical entries
to the lexicon.

Phonological similarity is not the only strategywhich adults learning a second
language can rely. Adults learning a second laggumaay rely on completely different
cognitive strategies than L1 learners altogeti#ex shown by research on biases, L1
learners rely on unconscious deductive reasoniing. possible that adults use a more
conscious deductive reasoning or even inductivear@ag, guessing or mnemonic
strategies, when learning novel words. Because tinay be different processing
strategies between L1 learners and L2 learninggsdhlere may be differences between
what has been found in the L1 child and the L1 tadald learning literature and the
results of the present study examining L2 wordresy adults. Or, again, adults may
rely on similar language learning strategies aklodm and adults in the L1, such as an
influence of phonological similarity, when learnin@rds in a second language. ltis,
however, unclear whether and how phonological sintyl will influence adult word
learning in an L2. This dissertation begins tolesgphow adults learn words in a second
language, focusing primarily on the acquisitiorired word form given the influence of
phonological similarity.

There are limitations to the present study. Fa@ngxe, conducting research in a
carefully controlled environment, such as a languagoratory, is ideal for collecting
reaction time data and for ensuring that each@patint is treated exactly the same;
however, as the present study is a word learnindysit is extremely rare that words are

learned in the manner conducted in the presenystibrds are learned through every



day interactions, through reading, and often intexin Words in the present study are
carefully controlled and presented in isolation chatl with a picture during the
Exposure Phase where the participant learns thdsvoklthough this method may be a
limitation to the application in a classroom, feaeple, the present procedure is
necessary to examine the psycholinguistic mechanafrword learning. Once the
mechanisms of word learning are understood, thes#gamisms can be further explored
in a classroom setting.

The present study examines how words are learné&hglysh speaking adults
learning Spanish and how the newly acquired wordsrdegrated into the lexicon.
Lexical characteristics of the word-form, such bhenlogical similarity, were
manipulated while other characteristics of the wiorth were controlled to gain a better
understanding about the influence of the word fapecifically the influence of
phonological similarity, in word learning. In ord® better study how the word form
plays a role in word learning, a measure of phogiokd similarity callecheighborhood
density was manipulated and the influence thereof wameed and interpreted within
a psycholinguistic and pedagogical framework.

The dissertation will be structured as follows: Gtea two will be a detailed
review of the literature as well as a review of pinesent and previous research shaping
the background and motivation for the present stu@lyapter three will describe the
method, procedures, and stimuli used in the variasiss within the experiment. Chapter
four will present the results with the proper stiadal analyses. Chapter five will provide

a discussion and interpretation of the resultsap@dr six will discuss the implications of

10



the results and future research directions fossthdy of word learning in a second

language.
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2. Literature Review

Learning a word in a first language appears todsely effortless; however, when
learning words in a second language as an adidtpiore difficult for most adults (Bley-
Vroman, 1989; Krashen, 1982). It is possible thatners employ certain strategies
when learning novel words in the first languagehsas relying on phonological
similarity, i.e., utilizing how similar the novelard is to already existing words or
representations in the lexicon. Adults and chitdesarning words in their first language
have more success in learning the words that hare overlap with previously stored
words than words with less overlap with previoustlyred words in the lexicon (e.qg.,
Demke, et al., 2002; Storkel, 2004a; Storkel, et28l06). It is possible that this pattern
will also be observed with second language learners

Before discussing second language learners,rnipsitant to understand the first
language word learning processes. But in ordentterstand word learning and the
word learning process, it is important to undergtaxactly what occurs when a person is
learning a novel word. In order to learn a wohe kearner must learn phonological,
lexical, and semantic representations as welltagiate these representations into the
lexicon. The initial process of learning the threpresentations of novel words is
referred to asexical configuration(Leach & Samuel, 2007). For example, when the
novel word “duck” is learned, the learner will laghe sounds of “duck” [d, *, K], the
word chunk [d”Kk], and that “duck” refers to a bitdht can swim or fly, lives in lakes, and
guacks. Most of the previous research examinisgj fnguage word learning has
focused on the role of lexical configuration in wdearning (e.g., Storkel, 2001; Storkel,
et al., 2006; Swingley & Aslin, 2000, 2007).
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The next stage of word learning, referred téeagcal engagements where the
newly learned representation interacts with otlievipusly learned representations,
either through competition, inhibition, or facilikan (Leach & Samuel, 2007). For
example, when a person has learned the word “dutkfder to retrieve that word, other
words that are similar sounding to “duck” may ab&oactivated, words such as “suck,”
“luck,” “dock,” “deck,” “dud,” and “done.” As othewords are activated, depending on
the linguistic process employed, the activatedlsinsiounding words may either compete
with “duck” (thus slowing down lexical retrievaly ¢acilitate the retrieval of “duck”

(thus speeding up lexical retrieval). The compmtior facilitation between the novel
word and the previously stored word is an exampleacal engagement, as the novel
word has a mental representation that interactsmme way with other representations in
the lexicon. Once a word is involved in lexicajagement, Leach and Samuel suggest
that the novel word has become fully integrated the lexicon; thus, the novel word is
considered to be learned and available for lexetieval. It is clear that phonological
similarity plays a role in lexical configurationytless clear which specific lexical
influences affect the creation of a novel mentpte@sentation and whether phonological
similarity plays a role in lexical engagement.

This dissertation examines how word forms from@oad language (i.e.,
Spanish) are learned by monolingual, English-spepidults and how those word forms
are integrated into the mental lexicon. Althougicimwork has analyzed how adults
learn words in various second languages includpanih, English, and German (e.g.,
Barcroft, 2002, 2003; Carlson, 2007; Cheung, 1%a@kbeiner & Nicol, 2003;

Maekawa, 2006; Speciale, Ellis, & Bywater, 2004pge studies have not necessarily
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examined how characteristics of the word form @agle in L2 word learning. The
aforementioned studies have addressed the roknwdrgtics (Barcroft, 2002, 2003;
Finkbeiner & Nicol, 2003), phonological knowleddeaflson, 2007; Maekawa, 2006),
phonological awareness (Cheung, 1995), and phoitalogmemory (Cheung, 1996;
Speciale, et al., 2004) in L2 word learning in aslulFurthermore, few studies have
examined the creation and integration of mentalasgntations into the L2 lexicon.

The present study focuses on the acquisition oibrel form by monolingual
English speakers learning Spanish and examineshwypes of word forms are learned
more efficiently than others. The present worklesgs whether learners in a second
language, like adult learners in their L1, havetthe stages of lexical configuration and
lexical engagement. It is important not only tplexe how learners acquire
representations, but also how they are createdexamine how novel words are
acquired and how new mental representations aagectethe missing piece of the L2
word acquisition process was examined: the wonhfolt has been shown that the word
form plays a role in word learning. The presentdgtexamines the influence of the
psycholinguistic variablaeighborhood densitya measure of phonological similarity that
has been found to influence lexical, or word, esal from memory in English (Luce &
Pisoni, 1998; Vitevitch, 2002; Vitevitch & SommeB)03; Vitevitch, et al., 2008) and
Spanish (Vitevitch & Rodriguez, 2005; Vitevitch &$er, 2006, 2009) during
perception and production. To explore whether sddanguage learners also have the
two stages of lexical configuration and lexical aggment the present study is a two-part
study with the second part occurring 48 to 72 héatey (Dumay & Gaskell, 2007,

Gaskell & Dumay, 2003; Leach & Samuel, 2007).
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In order to understand the impact of the presemkwbis crucial to examine
what literature has been the focus in the studyarfl learning and where the literature
of those studies is lacking. Most of the work iard/learning with an emphasis on
examining the influence of neighborhood density lesn on examining children
(Charles-Luce & Luce, 1990; Dollaghan, 1994; SthrR602, 2004a; Swingley & Aslin,
2002, 2007) and adults (Storkel, et al., 2006 )ea words in their L1. However, there
is currently little to no work examining the influee of phonological similarity in L2
word learning in adults, and more specificallyrieag Spanish as an L2.

To begin to examine the question of how adultseasrds in an L2, it is
important to understand how words in general aamksd. Words have three
components: thphonemes®sr sounds, thiexemeor the word itself, and th@emanticor
the meaning. The job of a learner is to conneztlinee parts of a word together so when
the word is accessed in the future, it is retrieaed understood. In a first language, the
learner must learn all three representations akddlil three representations together. In
a second language, it is possible that that thradeavill draw upon an already stored
semantic representations from the first languageerefore, the learner will need to learn
the phonological representation (the phonemes}tamtexical representation (the
lexeme) and link these two representations to teeipusly stored L1 semantic
representation (the meaning). The existence efreaatic representation from the first
language is one of the differences between firdtsatond language word learning.

It is possible that the differences between firgt aecond language learners will
yield differences in word learning in the seconagliaage from what has been found in

the first language word learning research. Howevés also possible that the same
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phenomena observed in first language word leanr@agarch will be found in the present
study about second language word learning. tesggbal of this literature review to
explore the possibilities of the present study exaimine the crucial research that has

contributed to the word learning field.

2.1 Differences between L1 acquisition and L2 acquisibin

It is possible that the differences between learnéan L1 and learners of an L2
will create discrepancies between what has beaemdfaguthe L1 word learning literature
and what will be found in the present study. Sdifferences include, but are not limited
to, age of acquisition, manner of acquisition, antaf input, and strategies used for
acquisition.

The first and maybe the most obvious differencgis of acquisition. Many
words of a first language are learned during cluthand most literature examining
word learning focuses on children (e.g., Chamb@nsshi, & Fisher, 2003; Charles-Luce
& Luce, 1990, 1995; Demke, et al., 2002; DollaghEd94; Garlock, Walley, & Metsala,
2001; Golinkoff et al., 2000; Golinkoff, Shuff-Bay, Olguin, & Ruan, 1995; Hirsh-
Pasek & Golinkoff, 1996; Liu, Golinkoff, Goroff, &arpenter, 2001; Markman, 1999;
Merriman & Bowman, 1989; Mervis, Golinkoff, & Beand, 1994; Metsala, 1999;
Morrisette, 2000; Storkel, 2001, 2002, 2004a, 20Q006; Storkel & Rogers, 2000;
Swingley & Aslin, 2000, 2002, 2007; Treiman & Bread982; Woodward, 1992).
Although there have been a few studies that examord learning in adults (Gaskell &
Dumay, 2003; Leach & Samuel, 2007; Storkel, et28lQ6), the majority of the word

learning literature focuses on children. When carnmg children and adults in word
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learning, age differences in language learninggaresrally attributed to the Critical
Period Hypothesis (CPH, Lenneberg, 1967).

The CPH refers to the amount of plasticity in tiha, which influences language
acquisition. The hypothesis predicts that theldelvei a decline in language learning
ability leading to decreased success after a cesige, generally thought to be the onset
of puberty, especially as shown in L2 pronunciatiBmdsong & Molis, 2001; Flege, et
al., 1995; Hakuta, et al., 2003). Behavioral aadrological studies have shown
differences in language success between earlya@delarners (Johnson & Newport,
1989; Kim, et al., 1997; Perani et al., 1998; Whli@92). An early learner is generally
defined as a person who has learned the langudgelpriberty and a late learner is
generally defined as a person who has learnedtigabge after puberty. Behavioral
studies have shown differences in pronunciationiargiammatical accuracy between
early learners and later learners (Johnson & Netwt®89; White, 1992). Neurological
studies have shown differences in the amount ofatain of the L2 between earlier and
later learners (Perani, et al., 1998) as well #erdinces in the location within the brain
where the L1 and L2 are stored (Kim, et al., 199Me above studies show differences
between adults who have begun to learn a secogdaage and children who have
learned a first language.

Another question is how the critical period affeatiilts learning new words in
either an L1 or an L2. Clearly, the critical perionpacts second language word learning
by adults, but it remains unclear whether theaaltperiod impacts L2 word learning in a
completely negative manner. Adults do not appe&at/e trouble learning words in

their L1 (Gaskell & Dumay, 2003; Leach & SamuélQZ; Storkel, et al., 2006)
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suggesting that maybe there is something specmltdizing an adult and learning words
in a second and new language. If the criticalqeemfluences L2 word acquisition, then
it is crucial that adults learning words in an L&vdlop strategies that would help the
word learning process. One of the strategiesdbialid be developed, relying on
phonological similarity, is addressed in the préseork.

Second language acquisition (SLA) researchers attgmpted to quantify how
age of acquisition differences affect second lagguaarning (Bley-Vroman, 1989;
Krashen, 1982). Although the subject is controagr8ley-Vroman (1989) attempted to
concretely describe how age influences languagaitegqin the Fundamental Difference
Hypothesis (FDH). His hypothesis works well witie tCPH and with the data from
Perani et al. (1998) in that the differences in Sickur when language is learned before
versus after the onset of puberty. The FDH, lhee€PH, recognizes that second
language learning adults and first language legramldren vary in the amount of
success they have with learning the language (Bleynan, 1989) implying that there is
something special about learning an L2 as an adult.

Researchers have observed that, in general, chikffertlessly acquire their first
language successfully, regardless of the mismatafput and output (Chomsky, 1965).
Adults, however, struggle and often never gainveslike proficiency (Bley-Vroman,
1989). These distinctions are not only attributedge differences, but are also often
attributed to the manner in which children gengridarn language versus how adults
generally learn language.

Commonly, adults are taught their second languageigh formalized

instruction, i.e., explicit language rules. Forinadl instruction will often focus on the
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grammar of the language, leaving the learner anipémorize the word form. Children,
however, do not overtly memorize word forms to teaords. Instead, the act of
acquisition is more implicit and unconscious inumat Children may, therefore, rely on
biases (e.g., Au & Glusman, 1990; Markman, 199011Quine, 1960; Woodward,
1992) or various psycholinguistic factors thatuefhce the acquisition of the word form
(Storkel, 2001, 2002, 2004b; Swingley & Aslin, 20@002, 2007; Treiman & Breaux,
1982) to help them learn language, including hosviéixicon becomes organized, for
example, by phonological similarity (Storkel, 2002)

Adults may also employ similar cognitive stratege$earn words in an L2.
However, it is important to note that words in &) kespecially in a classroom foreign
language environment, are heard by the L2 learadudts far less frequently than the
words that a child learned in the L1. Althoughladl@ learners may rely on associations
between the novel words presented and words tagitenologically similar that have
been previously stored in the L2 lexicon, therk stay be differences due to the type
and amount of L2 input.

Additionally, because there are differences inrttasner and amount of input
during word learning between adults learning arah@ children and adults learning an
L1, adults learning an L2 may rely on completelffedtent cognitive strategies from
children and adults learning an L1 altogether.tdad of learning a second language like
the first language was learned, second languageihggadults may employ deductive
reasoning, inductive reasoning, guessing or mnetrgirategies when learning words.
On the other hand, learners may rely on uncons@ousesses to learn novel words that

are similar to those used in the L1, such as dunante of phonological similarity, when
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learning words in a second language. Although plamical similarity, or more
specifically in the present study, neighborhoodsitgnhas been shown to influence word
learning in children and adults learning an L1s iinclear how neighborhood density
will influence adults learning words in L2 Spanish.

Although the focus of the present work is how aslldarn words in a second
language, it is also important to understand threlarities and differences between how
children learn words in a first language and howltadearn words in a second language.
Like adults learning words in a first language vwas work has shown that children
utilize phonological similarity when learning wor@Sharles-Luce & Luce, 1990, 1995;
Demke, et al., 2002; Dollaghan, 1994, Storkel, 2@®M4a, 2004b; Swingley & Aslin,
2002, 2007). However, when children learn wordsheir first language, they are unlike
adults learning a second language. When adulteaneing a second language, a
phonological, a lexical, and a semantic represemdor each word in the L1 lexicon has
already been created. Therefore, unlike childreexgons, the semantic representation
is present and the adult is missing only the wordhfand the link to the already existing
semantic representation. It is possible thatihwshy children seem to rely on biases,
which predominantly focus on acquiring semantia@spntations. While adults do not
necessarily need to acquire a new L2 semantic septation because the L1 semantic
representations already exist, it is possible ¢hatacteristics such as neighborhood
density that influence the lexical representatiolhlve more prevalent.

Additionally, adults will have already organizeeithL1 lexicon in a particular
manner (although it is important to note that #vadon is still dynamic and not static)

whereas when children are learning an L1, theyxanstantly organizing and
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reorganizing (Storkel, 2002). It is understood Hdwlexicons are arranged from various
spoken word recognition and spoken word producttadies (Luce & Pisoni, 1998;
Vitevitch, 1997; Vitevitch & Sommers, 2003; Vitestt, et al., 2008) and thus it is
suggested that speakers rely on phonological gityilas a manner of organization for
lexical retrieval in order to recognize and produagds. The influence of neighborhood
density clearly affects lexical retrieval in thaepious work (e.g., Luce & Pisoni, 1998;
Vitevitch, 1997; Vitevitch & Sommers, 2003; Vitesdt, et al., 2008) has shown varying
reaction times and accuracy rates between wordsitbaonsidered to have many
similar sounding words and words that are consaleydave few similar sounding
words. When looking at second language learnesgyht into the organization of their
lexicon may be gained from analyzing the reactiores, accuracy rates, and retention

rates.

2.2 Neighborhood density in English and Spanish
2.2.1 Definition of neighborhood density

In order to better answer the question of how plagical similarity will
influence adult word learning in Spanish, it is omant to understand how phonological
similarity can be measured. One measure of phgreabsimilarity is by phonological
neighborhood density, often referred to as neighbod density. Neighborhood density
is defined as the number of similar sounding wgngsghbors) that are phonologically
similar to a given target word. A neighbor is fa@anfrom the addition, deletion or
substitution of any given phoneme in the targetdyerg. Luce & Pisoni, 1998). For
example, if a person were learning the wkitdthe argument would be that similar

sounding words help the learner acqdkiteas a novel word. Words, suchsig or kitten
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where a phoneme was addeil,where a phoneme was deletedsitrcat, kid,where
phonemes were substituted into any position ofatbiel, may aid in learning the novel
word kit because they are all (in this example) previoaglgting lexical neighbors.
Neighborhood density does not only affect the agitjan or retrieval of monosyllabic
words. It also has been shown to influence thieddxaccess of longer words (Vitevitch,
et al., 2008), although when words have more thapteonemes, the number of
neighbors are closer to zero (Frauenfelder, Baayelwig, & Schreuder, 1993).

When measuring neighborhood density, the variatllepugh continuous, is
often grouped into two categoriefenseor sparse The use of these groups makes it
easier to compare and analyze the influence ohbeidiood density between groups of
words as well as increasing the power of the stuldye groups are formed by looking at
a lexicon and using a median split to create tvamgs where one group has words that
are considered to be frodense neighborhoodshd the other group has words that are
considered to be frosparse neighborhoods

An example of a word from a dense neighborhood @bel the woratat with
neighbors such acat, mat, bat, rat, pat, sat, vat, fat, gnat, cednd, calf, cash, cap, can,
kit, cut, coatandat. Words from dense neighborhoods have many similandiog
words. An example of a word from a sparse neighdad would be the worgig with
neighbors such dgy, wig, big, peg, pinand pitch Words from asparseneighborhood
have fewer similar sounding words. (N.B.: thesejast some of the neighborsazit
andpig and are just a representative sample for explapatke.)

Neighborhood density is a measure of phonologicalarity. This measure is

derived from the substitution, deletion, and additdf a single phoneme from a given
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target word. There are other measures of phorzdbgimilarity; however, this
particular measure of phonological similarity i®dsn the present study because
previous researchers have used the same measunawndbserved an influence of
neighborhood density in a variety of linguistic pesses (Luce & Pisoni, 1998; Storkel,
2004a; Storkel, et al., 2006; Vitevitch, 1997, 20@Revitch & Luce, 1998; Vitevitch &

Rodriguez, 2005; Vitevitch & Stamer, 2006; Vitehitet al., 2008).

2.2.2 The influence of neighborhood density in English

Neighborhood density has been shown to influencariaty of linguistic
processes such as spoken word recognition, spo&shpvoduction, and word learning
(Luce & Pisoni, 1998; Storkel, et al., 2006; Vitew, 2002; Vitevitch & Sommers,
2003). Itis important to examine the various lirsic processes in terms of
neighborhood density because, in the present wioekiesearch examines word learning
which encompasses spoken word recognition and spoked production. If there is an
effect of neighborhood density in first languageliistic processes, then there will be a
greater chance that an effect in second languagaistic processes will be observed.

In first language spoken word recognition in Ergkpeaking adults, the
influence of neighborhood density has been fourtaetmompetitiveg(Luce & Pisoni,

1998; Vitevitch, et al., 2008). A competitive effe@ccurs when the target word and all
similar sounding words within the neighborhood acgvated, making the target word
more difficult to retrieve. For example, when hgito retrieve the workiit, words such
asskit, it, lit, fit, knit, pit, sit, cat, cot, kidill, kin, andkisswill be activated as well,
making it more difficult foikit to stand out as the target. On the other handnwiying

to retrieve a word from a smaller neighborhoodhsaspig (with the neighborsfig, gig,
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jig, peg pitch, pill, pin), it is easier because there is less competitidre competitive
effect of neighborhood density in spoken word rextign has been found to influence
the retrieval of monosyllabic word in English (Lu&ePisoni, 1998) and bisyllabic words
in English (Vitevitch, et al., 2008).

Although competition has been the observed infleesfmeighborhood density in
spoken word recognition in Englistacilitation has been the observed influence in
spoken word production (Vitevitch, 1997, 2002; Viteh & Sommers, 2003).
Facilitation in spoken word production suggests Wards produced from a dense
neighborhood will be produced more quickly than e@gproduced from a sparse
neighborhood. This is, of course, the oppositiiarfce as found in spoken word
recognition in English.

Spoken word recognition and spoken word produci@nequally important when
discussing word learning because when a word redein order to use a spoken novel
word, the word will be recognized and producede dhserved influence of
neighborhood density during the act of spoken weognition in English is competition
while the observed influence of neighborhood dgrdiiring the act of spoken word
production is facilitation. Competition and fatalion are part of what Leach and
Samuel (2007) refer to as lexical engagement wiithe stage in which a novel word is
considered to be learned.

In the word learning literature where the influenée@eighborhood density is
investigated, typically the focus is on the inilehrning of words, which is what Leach
and Samuel (2007) refer to laxical configuration For example, Storkel, Armbruster,

and Hogan (2006) gave adult speakers 16 nonwoitedpaith non-objects. Half of the
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stimuli were considered to be from dense neighbmib@nd the other half of the stimuli
were considered to be from sparse neighborhoodsictAre naming task was given to
the participants as a measure of learning. Ingitigire naming task, a picture was
shown to the participant and the participant wae@ds$o name the picture as accurately
as possible. The dependent measure of the pictunéng task was accuracy. The
authors found that the adult participants learnbayaer proportion of the novel words
that were considered to be from a dense neighbdrti@n novel words that were
considered to be from a sparse neighborhood. rékidt is similar to the effect found
with children learning novel words, in that childralso show a density advantage
(Storkel & Maekawa, 2005).

In conjunction with the work with adults (Storket,al., 2006) and children
(Storkel & Maekawa, 2005), whether children leardedse words more easily than
sparse words was also examined by Demke, GrahahGiakaluk (2002). The authors
presented two groups of children with a novel wolrdone group, after hearing the
novel word, the children would hear some phonolaigieighbors of the newly learned
word. In the other group, after hearing the navetd, the children would not hear
words that were phonologically similar to the nowelrd. They found that children who
heard the phonological neighbors of the novel weaidned the word more effectively.
Their results suggest that phonological neighbirsnamaintaining traces of the newly
learned word. In other words, the connections nimteeen novel words and neighbors
already integrated into the lexicon aid in wordteéag. The work of Demke, Graham,

and Siakaluk (2002) may be an example of lexicghgement.
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Another area of research that may be similar twé>engagement is
redintegration(Roodenrys, 2009). Redintegration refers to t@ioence of words that
are forgotten in short term memory (STM) but amrestructed from long term memory
(LTM). In other words, words stored in the LTM netgégrate representations in the
STM. Redintegration is also influenced by neiglioad density. Words from a dense
neighborhood are redintegrated more accuratelywuads from a sparse neighborhood.
As a word is redintegrated, its neighbors are atds. A word with more neighbors will

have more phonological support and will be retrierere accurately.

In addition to the effectiveness of learning a wavdrds acquired early are often
words that are considered to be from dense neifjolbds (Storkel, 2004a). Itis
possible that the higher number of connections eetwexical entries aid children and
adults in learning words. Learning a word thainsike any other word may be more
easily forgotten and thus learned with more ditticas was also shown by Demke
Graham, and Siakaluk (2002). In general, theemisbserved density advantage when
children (Storkel & Maekawa, 2005) and adults (kttret al., 2006) learn a novel word.
If the novel word has many similar sounding wotts, child or adult will learn that
word earlier (Storkel, 2004a) and more easily (Depdt al., 2002) than a word with

fewer similar sounding words.

2.2.3 The influence of neighborhood density in Spanish

The influence of neighborhood density can be oleskacross languages.
Neighborhood density has been examined in EnghshSpanish, for example (Vitevitch
& Rodriguez, 2005; Vitevitch & Stamer, 2006). irsf language spoken word
recognition tasks with native English-speaking &gut has been found that the influence
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of neighborhood density sompetitive Therefore, words from a sparse neighborhood
are recognized more quickly and more accurately Whards from a dense neighborhood
(Luce & Pisoni, 1998).

In Spanish speaking adults presented words in Spaaivery different influence
of neighborhood density is observed from that foumBinglish. In spoken word
recognition in Spanish therefacilitation. Words from a dense neighborhood are
recognized more quickly and more accurately thardesérom a sparse neighborhood
(Vitevitch & Rodriguez, 2005).

In examining spoken word production in Englisthas been found that there is
facilitation where words from a dense neighborhpamtiuced more quickly and more
accurately than words from a sparse neighborhoaé\itch, 2002; Vitevitch &
Sommers, 2003). However, when looking at Sparpsiken word production, a reversal
from English is also found, just like the revergalnd in spoken word recognition.
Vitevitch and Stamer (2006) observaampetitionamong neighbors in Spanish
production Words from a sparse neighborhood were produced qoogly and more
accurately than words from a dense neighborhood.

There is a robust influence of neighborhood densifgnglish and in Spanish as
shown in spoken word recognition and spoken woodlgction, regardless of language.
Neighborhood density has been shown to influenaglvearning in English speaking
adults. Therefore, there should be an observéaeimée of neighborhood density in the
present study examining the influence of neighbodhdensity in English-speaking
adults learning Spanish as a second languagethén words, based on the previous

research on the influence of neighborhood densignglish and Spanish spoken word
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processes, there should dmmeinfluence of neighborhood density, regardlesef t

direction of the effect.

2.2.4 Adults in their native language

Just as it is important to understand how childgrequire words in their first
language, it is important to understand how adwdt#tinue to acquire and integrate novel
words in their first language. Two studies haveuied on how adults learn and integrate
spoken novel words into their native lexicon (Gds&eDumay, 2003; Leach & Samuel,
2007). Each study suggested that the word leapmogess includes at least two ordered
steps. The first step which Gaskell and Dumay 82@@all phonological learningand
Leach and Samuel (2007) ckdkical configurationrefers to the initial learning of the
phonological sequences of novel words. The iniéaining process includes learning
the sounds and meaning(s) of the novel words, bubh@cessarily creating the
representation. The second step which GaskelDamday calllexicalizationand Leach
and Samuel calexical engagememefers to the integration of novel words into the
lexicon. The integration of a novel word into &it®n suggests that the word will
interact dynamically with other lexical represemas as its own lexical representation
and will participate in competition and facilitatialuring various linguistic processes.

The second part of novel word learning, lexicalaaggment, has several
consequences that are dependent on how the lesicganized. If the lexicon is
organized by phonological similarity (Luce & Pisph998) and words that are
phonologically similar compete in English recogmiti(Luce & Pisoni, 1998; Marslen-
Wilson & Tyler, 1980; McClelland & Elman, 1986; Na, 1994) and facilitate one

another in Spanish recognition (Vitevitch & Rodegu2005), then it should be observed
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that a novel word participates in competition dgriinglish spoken word recognition or

in facilitation during Spanish spoken word recogmtonce it has been fully integrated
into the lexicon. Additionally, as words enter tegicon, the structure of the
neighborhoods within the lexicon will become dernrsarature (Charles-Luce & Luce,
1990). Finally, in spoken word production amongvueaspeakers, words that are
integrated into the lexicon that are considereldetdrom a dense neighborhood should be
produced more slowly than words that are considerdx from a sparse neighborhood

in English (Vitevitch, 2002) and more quickly in&psh (Vitevitch & Stamer, 2006).
Once a word has become fully integrated into tlkeds, lexical influences, such as
neighborhood density, should be observed.

In order to examine word learning, Gaskell and Duii2903) used novel words
that closely relate to words that already exighelexicon. For example, the authors
used the stimulus itensathedrukewhich overlaps with the existing entry in the ko,
cathedral Gaskell and Dumay found, using a lexical deasask, that when the
participant was first exposed to a novel word,dffect was facilitory suggesting that
cathedrukeactivatedcathedral the closest matching representation, rather ¢haating
its own representation. This finding suggested thecause the novel word did not have
its own novel representation, the novel word wasfuity integrated into the lexicon.
This first step of novel word learning is part diomological learning. However, over the
course of five days, facilitation was no longereved. Insteadsathedrukecompeted
with cathedral suggesting thatathedrukehad its own representation independent of
cathedral The researchers conclude that, once the novel is@bserved to have its

own lexical representation independent of alreadstiag words in the lexicon, it is
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considered to be fully integrated into the lexicdrhis second step of novel word
learning is part of lexicalization.

It is important to note that the authors only fowffgcts for novel words that
overlapped with previously stored words from theain The authors found no effect for
words that varied on the onset and overlapped emwftiset, e.gyothedral. Although the
study did not find integration effects for wordatlare made-up neighbors as per the
definition of a neighbor used in the present st{idg addition, substitution, or deletion of
any phoneme in a target word (Luce & Pisoni, 1998 results give a starting point to
further examine the word learning process. GasiallDumay (2003) suggest that
phonological information, such as sublexical infatin, is learned quickly, but full
integration into the lexicon where a novel word ha®wn representation and will
participate in lexical processes as a lexical emtay take more time. Additional
research will need to be completed in order to/fakamine the influence of
neighborhood density in novel word learning.

Leach and Samuel (2007) expanded on Gaskell ancapar(2003) work. They
further defined and examined what Gaskell and Duafegrved in the two-step novel
word learning process of phonological learning Exicalization. Unlike Gaskell and
Dumay, Leach and Samuel created nonwords that neg¢relosely related to words that
were previously stored in the lexicon (elgbershack The authors used a variety of
tasks to test for lexical configuration and lexieaagement.

To test lexical configuration which is considerede the first step of novel word
learning, Leach and Samuel used a three-alternagoagnition judgment task similar to

Storkel (2001) and a threshold discrimination tatlere words were presented in noise.
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In the first task, participants were presented whtiee auditorily recorded items
presented randomly: one target word and two fbis varied from the target word by
only one phoneme (i.e., phonological neighbord)e participants were asked to press
the button corresponding to the target word. Té@eddent measures in the first task
were reaction times and accuracy rates. In thensetask, participants were presented
with items in noise. Each item was played repdwataad with each repetition, the noise
decreased by ten percent. The participants wstaitcted to press a button when they
thought they heard the item clearly and then wes&ucted to type the item they heard.
The dependent measures in the second task wetefaw@se and accuracy rates.

Each task, like Gaskell and Dumay, was presentidyl fda up to five days. The
recognition task showed accuracy improvement dwecourse of four days.
Additionally, reaction times were faster by the @fidour days. The threshold task also
showed improvement in that the participants co@drtihe target item in higher levels of
noise by the end of the fifth day and were alsoenamcurate. The two tasks show that
lexical configuration improves over the courseaifrfto five days, which corroborates
with the results of Gaskell and Dumay (2003). Bsttidies suggest that incorporating a
novel word fully into the lexicon takes time, baalning the sublexical information, just
the sounds of the word, occurs very quickly.

In addition to lexical configuration, Leach andh@eel (2007) examined whether
novel words became integrated into the lexicon wiiey referred to as lexical
engagement. The authors used two tasks: phonestmration and perceptual learning.
In a phoneme restoration task, a phoneme in arnailgpresented item is replaced with

an extraneous sound. The participant is to repglaeextraneous sound with the correct
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sound by saying the item correctly. In the perngaplearning task, the participants were
asked to do an old-new recognition task. They ieseexposed to a list of 20 items
comprising ten words and ten non-words. Then Hrégipants heard a second list which
had some items from the first list and some braa words. Words that had appeared
on the first list were to be labeled as “old” andrds that only appeared on the second
list were to be labeled as “new.” Within the filist were six critical items where the last
phoneme was slightly mispronounced. This taskdeae to expose the participants to
the new words to be learned. After the old-nevogadion task, the participants were
asked to do a phoneme categorization task baskdreeme in the trained words (in this
case, /s/an@/). If an item was presented with an /s/ as a ph@in the word, and the
participant categorized the ambiguous ¥3/sound as /s/, the word was considered to be
fully integrated into the lexicon. For examplethé target was “bibersack3dI3[] cOk/
and the participant heard the ambiguoussfdrm of “bibersack” and still classified the
item as BalB0 oOk/ instead of falBl ZOk/, then BalBl cOk/ was assumed to have
created its own mental representation. These tasks presented, like the lexical
configuration tasks, for five days once a day.tiBigants showed maximum
improvement in the final two days of the experiment

The results of Gaskell and Dumay (2003) and LeaxchSamuel (2007)
demonstrate that word learning involves at ledstastep process where the first step is
more or less getting acquainted with the soundsaeahings of the words and the
second step is creating a mental representatithreifexicon for the novel word. Both
studies employ a five-day paradigm showing improsetover the course of the study

with the fastest reaction times and highest acqurates being observed on the final day.
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Additionally, both studies show that for a novelrdito have its own mental
representation in the lexicon, it takes time. Eha&tsidies seem to suggest that it takes
about five days for a novel item to fully integratéo the lexicon. However, a recent
study by Dumay and Gaskell (2007) suggests thatriingal aspect of creating a new
mental representation for a spoken word is a 24-time period with sleep to elapse.
Therefore, mental representations should be intedjiato the lexicon within a shorter
time period than that suggested initially by Gals&eti Dumay (2003) and Leach and
Samuel (2007).

The works of Gaskell and Dumay (2003) and Leach%esmuel (2007) are
crucial in understanding the integration of noveres into the lexicon. However,
neither study directly manipulated the word form&xamine how various
psycholinguistic lexical properties may influencerd form. The authors did manipulate
phonemes in the novel items to make them moreoagirpete with already existing
members of the mental lexicon, but they did not imalate any known influences, such
as neighborhood density, on lexical acquisitiohe present study aims to manipulate
neighborhood density in a small set of novel Sganisrds for English-speaking to learn.

Storkel, Armbrister and Hogan (2006) did examipsycholinguistic aspect of
word learning. The authors created novel nonwordsder to examine the influence of
neighborhood density on word learning in monolidg&aglish speaking adults.
Therefore, Storkel, Armbruster, and Hogan (2006ated words such asiff with real-
word neighborsléaf,” “ half,” and *heap that were derived from existing lexical entries
that were considered to be part of either a deagghhorhood or a sparse neighborhood.

The authors found that adults learned novel worntls avdense neighborhood more
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effectively than novel words with a sparse neighbod suggesting that, in word
learning by adults, words from dense neighborh@dsnore easily learned than words
from sparse neighborhoods.

Although Storkel, Armbrster, and Hogan (2006) eixead a psycholinguistic
influence on the acquisition of words, the authdidsnot differentiate between or explore
lexical engagement or lexical configuration. Thielts in the study were only tested
once during one day and were not examined a sdouerdo further explore the
influence of neighborhood density on how novel vgoade integrated into the lexicon.
Therefore, additional research should be conductedplore the influence of
neighborhood density in novel word learnaugd integration with adults in English and
other languages.

All three studies examining how adults learn navetds explored monolingual,
English speaking adults (Gaskell & Dumay, 2003;dte& Samuel, 2007; Storkel, et al.,
2006). Two of the studies examined how novel wardsintegrated into the lexicon
(Gaskell & Dumay, 2003; Leach & Samuel, 2007) anly one study examined the
specific influence of neighborhood density regagdiord learning in adults (Storkel, et
al., 2006). However, the influence of neighborhdedsity, an influence on lexical
items, has not been examined regarding how novedsvare integrated into the lexicon.
Furthermore, no study has examined how neighborldeadity will influence the
acquisition and integration of novel L2 words (nmde-up nonwords) into the lexicon.

It is understood that the influence of neighborhdedsity is not limited to adults
speaking English. Neighborhood density has al8oanced the spoken word

recognition (Vitevitch & Rodriguez, 2005) and spokeord production (Vitevitch &
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Stamer, 2006) of Spanish speaking adults. Thezetbe influence of neighborhood
density is present in various linguistic procesadsoth English and Spanish.

The questions to be answered, then, are how waighborhood density
influence the word learning of English speakinglediearning Spanish? And, how
would neighborhood density influence the integratd novel word forms into the
lexicon of English speaking adults learning Spahistrevious work examining
monolingual children and adults have found tha&mglish, words from a dense
neighborhood will be learned more effectively theaords from a sparse neighborhood
(Storkel, 2001). Having more similar sounding wadlds in the word learning process
in English, but there have been reversals betweghdh and Spanish in spoken word
recognition and spoken word production. Therefiiig,unclear in which direction the
influence of neighborhood density will be obserdeding second language word
learning since word learning is measured in terfre@gnition and production tasks.

Previous research has shown a robust influenceighhorhood density with
adults learning their L1, but not an L2 and itrgobrtant to understand how the influence
of neighborhood density will present in adults feag words in second language
Spanish. Which pattern L2 learning adults learmirogds in Spanish will follow —
whether it is the pattern found in English spokewdwecognition and production or
Spanish spoken word recognition and productionun@ear. Word learning literature
suggests that when learning words (based on mesastispoken word recognition and
spoken word production), words with a dense neiditad are learned more efficiently
and more easily than words with a sparse neighloariitorkel, et al., 2006), but when

Spanish is included, due to the reversals obsenvdte spoken word recognition
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(Vitevitch & Rodriguez, 2005) and production litenee (Vitevitch & Stamer, 2006), it is
not clear how the influence of neighborhood densitiyaffect adult L2 word learning

and the integration of novel L2 word forms.

2.2.5 Second language learning adults

Although the word learning literature cited so lfias focused on monolingual
English speaking adults learning words in thestflanguage, the second language
literature has not neglected second language legpadults. The question of how adults
learn words in a second language has been addiegsedny researchers (Barcroft,
2002, 2003, 2007; Carlson, 2007; Finkbeiner & Ni@8l03; Maekawa, 2006;
Trofimovich, 2008). The emphasis in some studeslieen on the role of semantics in
adult learning words in a L2. For example, in L1gksh adults learning L2 Spanish,
Barcroft (2002) requested some of the participasksquestions about the new
vocabulary words presented (e.g., how can thiscobje used?). Participants that
guestioned novel words learned them more effegtitteln words that were not
qguestioned. In another L1 English-L2 Spanish stadylts were introduced to novel
words that were either presented in semanticalted or semantically unrelated groups.
It was found that words that were presented in s¢igaly unrelated groups were not
learned as effectively, suggesting that presemiogls based on semantic relatedness is
beneficial when learning novel words in an L2 (Falkner & Nicol, 2003). These
studies focused on the role of semantics and fieetefemantics has in acquiring the
word form. It is well understood that L2 learnefsSpanish benefit from grouping words
together semantically and, as a result, most Sphaeids are arranged in that fashion

(e.g., VanPatten, Lee, & Ballman, 2004).
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A third study (Trofimovich, 2008) found an inter@sf interaction between
semantics and the amount of phonological sensitimit.2 word learners of varying
levels of language exposure (which was based atHesf residence in the L2
environment). Learners with less experience withlt2 were found to focus more on
the semantics of the words rather than phonologiéatmation. This may be because
learners with less experience may store phonolbgit@mation episodically, meaning
that the words stored are associated with the speadd the situation. However, learners
with more experience with the L2 were more sensitovphonological information and
have the ability to generalize across speakers#nations (Trofimovich, 2008). The
above studies address how semantics and langupgeence play a role in adult L2
word learning; however, the question that remasrtsow the characteristics of the word
form influence word learning.

Carlson (2007) did examine how characteristichefword form influence word
learning. He sought to answer whether adult Ehggeakers learning Spanish would
learn the fine-grained probabilistic aspects oftdrget grammar as their exposure to
Spanish increased, i.e., whether adults wouldaelgtatistical regularities in order to
better learn diphthongization in Spanish. In otdelest whether L2 learners learned the
fine-grained patterns in Spanish, he looked at el learners segmented the words in a
conditional lexical decision task. The particigantere instructed to sgalabra“word”
if the stimulus presented was a word and to refieastimulus if it was a nonword.
Carlson found that adults did in fact rely on statal regularities and patterns when
learning words in Spanish. Although Carlson exadihow adults learn words in an L2,

he focused more on the phonological level of L2dvacquisition, i.e., the segmental
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level. Therefore, he did not examine the lexieakl of word learning or how words are
integrated into the lexicon. Consequently, moeeagech needs to be done in order to
fully understand how lexical factors, such as nkearhood density, influence adult word
learning in Spanish.

Another study that examined how adults learn wardssecond language was
done by Maekawa (2006). Her participants werevealapanese speaking adults
learning English as a second language. Her stelyskd on the influence of
phonological representations, or phonological kmalgk, in second language word
learning. Her stimuli were composed of nonwordx fbllowed English phonotactits
but violated Japanese phonotactics in order to @@ahow phonological knowledge
influenced novel word learning in an L2.

Maekawa found that phonological knowledge influghnevel word learning in
an L2. Words composed of sounds common in botjuages, English and Japanese,
were learned better than words composed of soumgidaund in English (and not in
Japanese). Although Maekawa focused on how thacteaistics of the word form
influence word learning, shentrolledrather than manipulated neighborhood density.
Additionally, she was testing the influence of pblmgical knowledge on the
phonological representation during word learninthi& phonological representation
whereas, in the present study, the influence gfhi®rhood density on the lexical
representation during word learning was examirfagtthermore, Maekawa did not
examine any influence on how novel words beconegnatted into the lexicon when

adults learn a second language. Although Carl2081) and Maekawa (2006) examined

! Phonotactics refer to the likelihood that a soandet of sounds will appear in a word in a languag
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psycholinguistic influences on the word form, thesrstill a gap in the understanding of

how adults learn and integrate novel words frore@asd language.

2.3 Summary

Although various psycholinguistic factors have baaalyzed to understand how
adults learn the word form in an L2, neighborhoedsity has been neglected as the
primary influence. In the first language, neighimyd density has been shown to have a
robust influence on the recognition, productiord anquisition of spoken words in adults
in an L1, but little work has examined how this i@tderistic affects word learning in L2.
The present study will examine how neighborhoodsdgmnfluences native English-
speaking adults learning words and integrating hiexécal representations into the
lexicon from second language Spanish.

Neighborhood density has been shown to influenggiginspeaking adults and
Spanish speaking adults in spoken word recognitlarEnglish, spoken word
recognition words from a sparse neighborhood aregmized more quickly and more
accurately than words from a dense neighborhoodgl&uPisoni, 1998). In Spanish
spoken word recognition, however, words from a dereghborhood are recognized
more quickly and more accurately than words frosparse neighborhood (Vitevitch &
Rodriguez, 2005). There is an apparent reverdakiinfluence of neighborhood density
between English and Spanish in spoken word redognitith adult native language
speakers.

Neighborhood density has also been shown to infleémglish speaking adults
and Spanish speaking adults in spoken word pramtuctin English, words from a dense

neighborhood are produced more quickly and morarately than words from a sparse
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neighborhood (Vitevitch, 1997). In Spanish, anddgdrom a sparse neighborhood are
produced more quickly and more accurately than wéam a dense neighborhood
(Vitevitch & Stamer, 2006). Just as found in spok@rd recognition, the influence of
neighborhood density is different for English and $panish in spoken word production.
Along with spoken word recognition and spoken waraduction, there is also a

robust influence of neighborhood density in Englasird learning. Words from a dense
neighborhood tend to be learned more accuratetywuads from a sparse neighborhood
in children and adults (Storkel, 2001; Storkelalet2006). Additionally, as the lexicon
grows, dense neighborhoods become denser and sagbborhoods tend to stay sparse
(Charles-Luce & Luce, 1990). It is clear that idigrhood density plays a role in not
only the recognition and production of spoken wolig also the learning of spoken
words as well as how the lexicon restructures wiem lexical representations are
integrated. Because there are differences betlaagnages regarding the influence of
neighborhood density, it is difficult to make a coete prediction on how neighborhood
density will influence native English speakers teag novel words in L2 Spanish.
However, given the previous results in past litemtit is clear that there will be some
influence of neighborhood density — especially omaeel words become integrated into
the lexicon. It is expected that, in the preséumdys there will be some influence of
neighborhood density in the acquisition and integnaof novel L2 words; although, the
direction of the influence is less clear.

The present study examines the influence of neigidmal density on word learning
in L2 Spanish by L1 English speakers. Neighborhdenkity is examined in terms of

lexical configuration, the initial learning of tlseunds of the words, and lexical
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engagement, how the words are integrated into #@ahlexicon. The results of the

present study are discussed in terms of a psyaho$itic and pedagogical framework.
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3. Method

3.1 Participants

After receiving approval from the Human SubjectsrDattee at the University
of Kansas, 45 participants were recruited fromdtsgmester Spanish classes by word of
mouth and fliers. Participants received monetamgensation in exchange for their
participation. All participants were native Englispeakers enrolled third semester
Spanish at the University of Kansas. No participaported a hearing or speaking

disorder.

3.2 Materials

3.2.1 Questionnaire

A questionnaire was used in this study to conwolarious characteristics that
influence L2 learning: length of residence in afgn country where the L2 was spoken,
age of acquisition, manner of learning the L2, otaeguages spoken, languages spoken
at home, parental fluency in other languages, ait\whbint in school language instruction
was received, amount of language used/exposeddailinactivities, language
preference, and foreign countries visited. Thaseofs are derived from a meta-analysis
performed by Li, Sepanski, and Zhao (2006) on goesaires used in second language
acquisition research. The authors identified thestjons that were used in the majority
of the questionnaires in previous research andddakese questions for validity and
reliability. A version of this questionnaire wased in the present study and is available
in Appendix 7.2. Additional questions were addee@nsure that participants were

appropriately enrolled in third semester Spanightarinquire about other Spanish
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classes taken at the university-level. The questwere coded and put into a simple
regression as independent variables. The godkafeigression was to see how much
variability was accounted for in the dependentatala (accuracy) by the factors in the
guestionnaire. In other words, the regression ares$tipnnaire were used to ensure there
were no differences between the participants thdtgipated in the present study and
that any differences perceived in the present exyaait were due to differences

manipulated in the stimulus items.

3.2.2 Lexicon

It was assumed that the L2 lexicon for the paréinig in this study includes all of
the words in the glossary of the textbgg&abias que... ?: Beginning Spanish
(VanPatten, et al., 2004). The researcher digitthe glossary and created the Beginning
Spanish Lexicon consisting of approximately 3,9@0ds. The words were then
analyzed for Spanish word frequency, neighborhaatsidy, Spanish neighborhood
frequency, number of phonemes and number of sgisabWord frequency refers to the
number of times a word occurs out of a million wardNeighborhood frequency refers to
the average frequency of the neighbors to a giasget word. All word characteristics
came from Sebastian Gallés, Marti Antonin, Carse¥alifia, and Cuetos Vega (2000)
where the characteristics are based on native dultlspeakers of Spanish (Table 1). No
stimulus word used in this study was found in tlegiBning Spanish Lexicon (otherwise,

the stimulus item would not be considered novel).
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Table 1 Characteristics of the entries in the Beginnipgr8sh Lexicon

Word Characteristics Mean Median Mode Min Max
Number of Letters 7.49 7 8 1 17
Number of Phonemes 740 7 7 1 17
Familiarity 6.57 6.51 9 0 9
Word Frequency 743.07 55 1 1 264721
Log Word Frequency 1.64 1.74 0 0 5.42
Neighborhood Density 6.83 3 2 0 150
Neighborhood Frequency 121.83 22.67 1 1 11731
Log Neighborhood Frequencyl.32 1.36 0 0 4.07

Note Word frequency and neighborhood frequency aresored in number of
occurrences per million. Neighborhood density easured in number of neighbors.
The log transform is to help normalize the disttido.

It is common to use a dictionary-based lexicon oous in psycholinguistic
research. For example, Luce and Pisoni (1998) Wésluster's Pocket Dictionary which
contained 20,000 entries. Although it is underdtth@t not every word will be known to
the participant, it is a foundation for what ergrieay be in the adult beginner Spanish
lexicon. It is important to note that third senees$panish students had just completed
the book in the previous semester; therefore,possible that most of the words are, in
fact, known to some of the participants. It i9gisobable that words outside of the
proposed lexicon will be unknown to the learnerause the assumed lexical knowledge
of the learner is the transcribed glossary 8abias que... ?: Beginning Spanish

(VanPatten, et al., 2004).
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Not every entry listed in the glossary was trarsemtiinto the Beginner Spanish
Lexicon. No proper nouns or conjugated verb fofamy infinitives) were included in
the lexicon. Verbs were not used because thegearerally more difficult to picture than
nouns. Previous research examining L1 word legraimowed that neighborhood density
influences the learning of verbs in the same maagsavith nouns (Storkel, 2003).
Regarding the use of only infinitives, the debdtew which architecture is used in the
lexicon to account for regular and irregular vegosut of the scope of this dissertation;
however, it is important to acknowledge when carging an assumed beginner Spanish
lexicon. This lexicon followed a single-system rabfbr the structure of the lexicon
(Burzio, 2002; McClelland & Patterson, 2002; dfinpker & Ullman, 2002). The
advantage of assuming a single-system connectioadel is that the model observes
the phonological regularity within the irregularis. Dual-route models essentially
dismiss irregular verbs as having any regularity #rus creates representations for each
conjugation (Pinker & Uliman, 2002). The singlessgm model is the simplest solution
to verb storage. Although it is important to acktexge how verbs might be stored in a
beginner L2 lexicon, the stimuli used in the préstady were nouns — not verbs. The
Beginning Spanish Lexicon created for the presermlysis, again, an approximation of

the typical learner’s lexicon.

3.2.3 Stimuli

Two lists of eight words, for a total of 16 stimslitems, were created for the
study and each participant was only given onddisearn, or eight stimulus items. The
words were nouns chosen from a fourth-semestehagteer level Spanish class in order

to assure that none of the words were likely kntwrithird semester Spanish students
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(therefore no stimulus item was found in the BemigrSpanish Lexicon). Each word
was able to be depicted with a picture and wasgaiith the appropriate object
depicting the word. For example, the stimulus wmaitb meaning “duck,” was paired

with a picture of a duck. All pictures used weladk and white line drawings from
Snodgrass and Vanderwart (1980). Verbs were reat hecause they are generally more
difficult to picture than nouns. Previous reseaghmining L1 word learning showed
that neighborhood density influences the learniiwgeobs in the same manner as with

nouns (Storkel, 2003). See Appendix 7.1 for tivawdt used in the present study.

3.2.3.1Neighborhood Density

The stimuli on each list varied in neighborhoodsin Four of the words were
considered to be from a dense neighborhood andofidiie words were considered to be
from a sparse neighborhood based on the chardieia$ the Beginner Spanish
Lexicon. A median split was used to determine Whords are from a dense
neighborhood and which words are from a sparséhbeitpood (see Table 2 for a list of
statistical characteristics for the stimuli). Wemdith more than three neighbors were
considered to be from a dense neighborhood andswuittl less than three neighbors
were considered to be from a sparse neighborhéaditionally, when a word is said to
have four neighbors, the four neighbors are alldsdound in the beginner lexicon. An
ANOVA was used to ensure that there were statisii@rences in neighborhood
density between the conditiorfs(1, 12) = 18.24p < .05. There was no difference of

neighborhood density between liges(1, 12) = 0.73p > .05.
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Table 2 List of means and standard deviations for the b stimuli used in all tasks

List A List B
Word Characteristics Dense Sparse Dense Sparse
Spanish Neighborhood Density 55 1.0 4.0 1.0
(2.9) (0.8) (1.4) (1.2)
Spanish Word Frequency 3.8 7.1 9.3 5.7
(1.7) (5.9) (6.4) (7.5)
Spanish Log Neighborhood 3.5 3.3 2.7 19
(0.5) (1.8) (0.2) (2.2)
Frequency
English Neighborhood Density 18.25 15.75 12.75 21.75
(12.84) (10.1) (12.76) (15.44)
English Word Frequency 8.5 59.5 243 29.5
(3.4) (85.5) (436.3) (37.60)
English Log Neighborhood 1.92 2.03 1.71 2.20
(.80) (0.2) (.37) (.40)
Frequency

Note.Word frequency and neighborhood frequency are aredsn terms of occurrences
per million. Neighborhood density is measuredeimits of number of neighbors.
Standard deviations are listed below the meanaierpheses.

3.2.3.2 Matched Characteristics of Stimuli

All stimulus items followed a Consonant-Vowel-Conaat-Vowel (CVCV; e.g.,
“pato” /p-a-t-o/) sequence and had only two sykale.g., “pato” [pa.to]). Additionally,
all words were matched on word frequency. Wordudency was considered to be 0
because all the stimulus items are considered nasnmtil learned as real words thus
having no occurrences in the Spanish learner’s¢exi However, the words used were

checked in a native Spanish language databasestgeb&allés, Marti Antonin,
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Carreiras Valifia, and Cuetos Vega, 2000) to ensoidifferences in native speaker word
frequency between conditions, F(1, 12) = .002;,.p5>0r between lists, F(1, 12) = 0.52;
p > .05 (means and standard deviations listed btelT2). Neighborhood frequency was
calculated using values from the same database.lobhvalues of neighborhood
frequency were used to more normalize the distobut There were no differences
between conditions regarding neighborhood frequeR¢l;, 12) = 0.97; p > .05 or
between lists, F(1, 12) = .64; p > .05 (means &aadard deviations listed in Table 2).
The onsets were also matched across conditionst W, there were two /b/-
onsets (e.qg., /bekaddeca “hood”), one /k/-onset (e.g., /kai, cufia “wedge”), and one
Ip/-onset (e.g., /patgpato, “duck”) in each condition, dense and sparselistrB, there
was one /b/-onset (e.qg., /balbala, “bullet”), one /k/-onset (e.qg., /kubaubg “bucket”),
and two /p/-onsets (e.g., /pospdzq “well”) in each condition, dense and sparse.
Controlling the onset is important in any word potion experiment because it has been
shown that different phonemes trigger the microgh@vhich triggers the reaction time)

differently.

3.2.3.3 English Characteristics

The English translations of the stimuli were alsalgzed for word frequency,
neighborhood density, and neighborhood frequeridyere were no differences between
conditions, dense and sparse, or between lists’'&l(ll, 12) < 2.34, all p’s > .05). See
Table 2 for additional information. Words werebzed for English characteristics
because it is assumed that when first seeing arpidf a “duck,” the participant will
initially think duck in English, the L1, instead péto in Spanish, the L2. So, to ensure

that there was no influence of the English transfeat word frequency, neighborhood
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density or neighborhood frequency, the researdserantrolled the English translation

characteristics of the Spanish stimuli.

3.2.3.4Sound Files

All stimuli were recorded in isolation by a natispeaker of Spanish at a normal
speaking rate in an IAC sound attenuated boothgusimgh quality microphone. The
stimuli were recorded digitally using a Marantz P& solid state recorder at a
sampling rate of 44.1 kHz. The sound files werdegdusing Sound Edit 16
(Macromedia, Inc.). The amplitude of the sounésfilvas adjusted with the Normalize
function to amplify the words to their maximum valwithout clipping or distorting the
sound and without changing the pitch of the worddditionally, each sound file was
cushioned on either side with 100.1 ms of silelcensure no popping noises during
presentation.

The mean total sound file duration for the densed&a List A was 665 ms(
= 55) and for the sparse words was 619 sas{17). The mean sound file duration for
the dense words in List B was 667 md € 58) and for the sparse words was 645 sas (
= 24). An ANOVA was used to verify that the sourldd in both conditions were
matched for total file durationk, (1, 12) = 2.51p > .05 as well as matched across lists,
F (1, 12) = 0.43p > .05. Controlling the duration of the sounddile important because
reaction times were measured from the onset cdabed file. If the sound files vary in

duration, it may adversely influence the results.
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3.3 Procedure

The procedure for the present study was adapted Storkel, Armbruster, and
Hogan (2006), Leach and Samuel (2007) and GaskélDaimay (2003). However, the
present procedure varied slightly from the threelists in that there were two sessions
two to three days apart (Dumay & Gaskell, 2007he @ecision to have only two
sessions was based on the research of Dumay akell32907) as well as to maintain

retention of the participants.

3.3.1 First Session

3.3.1.1Pretest

A typical first session proceeded as follows: thetipipant was asked to fill out
consent forms before starting the experiment. Aalally, questionnaires were brought
in completed by the participants. The participaaswhen asked to participate in one of
two tasks measuring previous knowledge of the dtinfDine task was a picture naming
task to test productive knowledge. In a picturenimg task, each novel word is presented
paired with the appropriate picture. The partinipaas asked to name the picture using
the appropriate Spanish word to the best of hlseombility. Accuracy was the only

dependent measure.

3.3.1.1.1Picture Naming Task

During the picture naming task, participants wesated in front of an iMac
running PsyScope 1.2.2. (Cohen, MacWhinney, RBaRrovost, 1993) with a set of

Koss SB-30 headphones with a mounted microphorédribgered the voice key. The

50



computer program, PsyScope, controlled stimulusgr&ation and response collection.
A voice key triggered response times with millised¢@ccuracy, but reaction times were
not analyzed until after the Exposure Phase. Ac@jprial in the picture naming task
was as follows: a string of asterisks “*****” gppe=d on the screen for 500 ms.
Immediately following was a picture. The partiaipavas asked to name the picture in
Spanish as accurately as possible. As soon gmthieipant began the response, the
voice key triggered the next trial. Responses weterded using a DAT player and high
guality tapes which were analyzed later for accurasdditionally, the researcher

transcribed, online, the results as the participaotuced them.

3.3.1.1.2Three-alternative forced-choice Task

The other task was a three-alternative forced-eh(8&\C) task to test receptive
knowledge. The participant heard a single, prengsd word and was visually presented
with three pictures. The three pictures includedltarget referent (e.gpato“duck”), a
foil picture that matched the target in onset amotl@er foil that did not match the onset.
Neither picture was semantically related to thgear Additionally, the words were
counterbalanced across trials. Each word was piegevith each other word exactly the
same number of times. This created three courterbed versions of the 3AC task.
The three versions were counterbalanced acrogsipartts.

During the 3AC task, the participant was seatefdant of an iMac with a set of
Beyerdynamic DT 100 headphones. The iMac ran RgSt.2.2 (Cohen, et al., 1993)
interfaced with a New Micros button box that hdasrang board to provide millisecond
accuracy and recorded responses. After a 5 wardipe trial using Spanish words from

the Beginning Spanish Lexicon, the participant wmasructed to choose the appropriate
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response as accurately as possible. Each trieépd®d as follows: a string of asterisks
ekt appeared on the screen for 500 ms follow@dmediately by the simultaneous
presentation of the three pictures and the audpgoggentation of the target word. The
pictures each had a colored circle (red, yellovd green) underneath representing the
corresponding buttons on the response box. Allstivere randomized by PsyScope.
Results were analyzed in terms of accuracy ratefitionally, whether the picture
naming task or the 3AC task was given first wastelpalanced across participants.

Before participating in these tasks, the participamould have had no prior
exposure to the novel words thus giving a basétinéhe experiment. The predicted
result was that no pictures were named corredihe researcher listened to the
participant responses during the picture naminigitasrder to ensure that no pictures
were known prior to the task. The results of tA€3ask were not analyzed until testing
on the first day was completed.

Any participant that correctly identified any wadrdthe list presented during the
picture naming task was given the other list, ggible (due to counterbalancing issues).
If the participant again identified any picturerfrahe other list, the participant was given
the list with fewer words recognized. All wordsognized during the picture naming

task were removed from further analyses. This kealee the Pretest phase.

3.3.1.2Exposure Phase

After the baseline picture naming and 3AC tasks garticipant was exposed to a
digital notebook that contained an auditory reaagdif the word and its picture. The
same pictures presented in the baseline picturéngeand the three-alternative forced-

choice tasks were used. Each picture was matcltbdhe appropriate auditorily
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recorded word and was presented on an iMac whikgcpants listed with a set of
Beyerdynamic DT 100 headphones. The iMac ran RgSt.2.2 (Cohen, et al., 1993)
which randomly presented each picture for 3000angimes. A typical trial within the
digital notebook proceeded as follows: a stringsterisks appeared on the screen
ek for 500 ms. Immediately following the astesks, a picture and an auditorily
recorded word were presented. The participantthid@ word at the same time the
picture appeared on the screen. The picture readain the screen until 3000 ms
concluded so the participant could process the \aadlits image. Each word was
presented in five emotions using varying intonaierhappy, sad, angry, neutral, and
frightened (Singh, 2008). There was no responsdetefrom the participant. After the
digital notebook was finished, each participant teadexposures to the novel words
where the correct word was matched with the appatgpicture before continuing in the

experiment. This concluded the Exposure Phase.

3.3.1.3Posttest 1

After the Exposure Phase, the same two tasks ndbe iPretest were used in the
first posttest. These tasks were designed to exalakical configuration, or the
participants’ ability to recognize sounds and soseguences (Leach & Samuel, 2007).
The dependent measures for each task in the bsdtgsts were reaction times and
accuracy rates. The responses to the picture gaiashk were again transcribed and
scored. A response was scored as correct if@lpbllonemes matched the intended
stimulus, partially correct if all but one phonematched the intended stimulus, and

incorrect if more than one phoneme did not matehitkended stimulus. This scoring
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rubric was used in Posttest 1 and 2 but not thiegiréecause in the pretest, participants

generally gave either a completely incorrect Sgawnisrd or the English.

3.3.2 Second Session

For the second session, participants were askedum 48-72 hours after the
first session. In the second session there wd&sxposure Phase. There were four
posttest tasks during the second session: therpinbming task, the three-alternative
forced-choice task (both identical from the firggsion), a perceptual identification task,
and an old-new task. The perceptual identificatamk had one dependent measure:
accuracy rates. The old-new task had two depemdeasures: reaction times and
accuracy rates. The latter two tasks were desigmeslamine lexical engagement, or the

integration of the novel words into the lexicon &ch & Samuel, 2007).

3.3.2.1Posttest 2

The same picture naming and 3AC tasks were givengithe second day.
Reaction times and accuracy rates were dependergumes for both tasks. The
researcher followed the exact procedure in Pos2tastin Posttest 1. All equipment used
was the same. Both tasks were counterbalancedsapanticipants with the perceptual

identification task that was also given during $keeond session.

3.3.2.2Perceptual Identification Task

In the perceptual identification (PID) task, tasganhd foils were presented in
noise. Foils were used because there are only &iglet words and the author wanted to
reduce the chance that the participants were gy cognitive strategies to respond.

The targets were the eight stimulus items anddhie Wwere the same words from the old-
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new task. The signal to noise ratio (S/N) was BL.88ound Edit 16 was used to add
noise to the sound files by adding white noise eguduration to each sound file. The
white noise was 18dB less in amplitude than themagaplitude of the sound file. Given
that the participants are second language spedkerS/N ratio was +18dB to allow for
disassociation in accuracy rates between denssparde without having floor or ceiling
effects. The participant was seated in front oi\ac running PsyScope 1.2.2 (Cohen,
et al., 1993) with a set of Koss SB-30 headphon#gsavmounted microphone and a
computer keyboard. The participant was askeddntify the word heard by orally
repeating it and pressing the spacebar on the leglvehen finished. The participant
was allowed to verbally change the response bgi@ssing the spacebar and there was
no voice key trigger or timer. Accuracy was théyatependent measure.

Each participant was given five practice trialsngsivords from the Beginning
Spanish Lexicon. Following the practice sessiaypécal trial was as follows: each trial
began with a string of asterisks “*****” for 500 msimmediately following was a
stimulus word or a foil presented in noise. Thaip@ant had as much time as needed to
orally repeat the word that was presented. Eaald was presented only one time. The
participant was able to make any changes to thpnse before pressing spacebar to
begin the next trial. Participants were instrudteg@rovide the best answer before

pressing the spacebar. All trials were randomize8syScope.

3.3.2.30ld-New Task

The first task given to all participants on thes®tday was the old-new task. In
the old-new task, the participants heard the eigitts they learned during the first

session in addition to twenty-two foils which werever presented during the first
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session. The foils were words from the Beginnipgrésh Lexicon that were assumed to
be known by the participant. Foils were comparableyllable length and structure to
the target words and only used the onsets that alsoeused in the stimuli. Foils were
not included in the final analysis as they werespréed simply as distracters to decrease
the likelihood that the participant would guessttle&t word. Since there were only
eight words in the stimulus set, each word had.&8%2zhance of being guessed; thus, a
correct response suggested that a participantrhfadtt learned a word and integrated it
into the lexicon versus using another strategy siscuessing.

The same equipment used in the 3AC task was ugbe iold-new task. The
participants were instructed to press “OLD,” as kadron the response box, if the word
presented auditorily was one of the eight wordy treed learned from Day 1 and
“NEW,” as marked on the response box, if it was n@il responses for “OLD” were
analyzed for reaction times and accuracy rategreltvas no practice session for this
task. If there had been a practice test withnis&uictions to label words previously
heard in the first session as “old” and not hearthe first session as “new” then some of
the eight words in the study would have to be usdbe practice session and thus
omitted from the final results. Therefore, ther@swo practice session because it was
crucial to be able to analyze each word. A typigal was as follows: a string of
asterisks “*****” gppeared on the screen for 500.mMemediately following was an
auditorily presented item (no picture was presentgthg this task). The participant was
asked to answer by pressing the appropriate botidhe response box as quickly and as
accurately as possible. All trials were randomiagdPsyScope. Reaction times and

accuracy rates were the dependent measures. aBkisvas modified from Leach and
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Samuel’s (2007) old-new task in that words werepmesented with any

mispronunciations and each word was only presemed.

4. Results

Three participants were excluded from the finallgsia. One participant was
excluded due to technical problems, another duleemative language not being
English, and the third due to a self-reported speksorder.

All results were examined using a repeated measunaysis of variance
(ANOVA). Regarding the picture naming task andttivee-alternative forced-choice
task, analyses where accuracy was a dependenbieanare submitted to a 3 (test;
Pretest, Posttest 1, Posttest 2) X 2 (neighborkleodity; dense and sparse) repeated
measures ANOVA whergst was a two-level between factor. Multivariate gsa of
variance (MANOVA) tests were used to compare PtaéteBosttest 1, Pretest to Posttest
2, and Posttest 1 to Posttest 2 within density (gititin each task). Paired-sample t-
tests were used to compare differences in resptrete®en dense and sparse within
test. Analyses where reaction time was a dependeasure within the picture naming
and the Three-alternative forced-choice tasks dhlydata were submitted to a 2 (test;
Posttest 1 and Posttest 2) X 2 (neighborhood demghse and sparse) repeated
measures ANOVA. No follow-up tests were neededaase of the reaction time data
yielded significant results. In the two tasks tbeturred only on day 2, the Old-New
and Perceptual Identification tasks, a 2-way reggeaieasures ANOVA with
neighborhood density as a within factor and lisa &®tween factor was conducted to

examine accuracy rates and reaction times.
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A second trained speech scientist scored a randamle of 50% of the results.
Reliability scoring was at minimum 80%. The tralrgpeech scientist and the author
agreed on more than 80% of the scored data inither@ naming and perceptual

identification tasks.

4.1 Picture Naming Task

In the picture naming task, a participant was shawicture and asked to name
the picture as quickly (in the posttests) and asiiately (in all tests) as possible using
the appropriate Spanish word just learned. Theses twere administered to examine the
influence of neighborhood density on the accurdayard learning during a production
task. The first test was a Pretest which was gbedore the Exposure Phase to verify
that the participants did not have a lexical repnégtion of the novel words in the
lexicon. In other words, the Pretest was usedsne that the participants had not
previously learned any of the stimuli before thperxment. The Pretest supplied
baseline or a starting point of what each partitigdready knew. This measurement
gave a number to which the post-exposure test saloeld be compared. Accuracy
was the only dependent measure during the Pretests.

The second test given was Posttest 1 which walsrsihéest after the Exposure
Phase on the same day as the Pretest was giventhifthtest was Posttest 2 which was
the final test and was given on the second dagsiitg. Each of the posttests examined
word learning. If word learning occurred, then Heattence between the Pretest and each
posttest should be observed. Additionally, it wesdicted that there would be
differences between the two posttests (Gaskell &nBy 2007) after 24 hours had

elapsed. In the present experiment, it is predittatiwords from a dense neighborhood
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will be produced more accurately than words frogparse neighborhood within each
posttest and that overall accuracy will improvenirthe pretest to each posttest.

The responses made by each participant were tiaedand compared to the
intended output. In the stringent criterion resg@analysis, responses were categorized
as either right or wrong. Only completely corrextponses were included in the final
analyses. The participant was given little leewagronunciation. The researcher did
not count the pronunciation of “bato” wrong whee thtended output was “pato” due to
the VOT differences between Spanish and Englisskéri & Abramson, 1964).
Responses due to an improper triggering of theevkey (for example, “uh,” “er,” “pa-
pato”, or “el pato”) were excluded from the finaladyses.

In a separate analysis, the lenient criterion nasp@nalysis, results were counted
correct if 3 of the 4 phonemes matched the intermadgyout. Only responses counted as
“correct” were included in the analysis. The pap@ant was given the same leeway with
VOT as in the stringent criteria response analgsrgition.

In addition to the author, another trained speeansist scored a random sample
of the data. Each phoneme of the participant mspavas matched to find the reliability.

There was an 88.75% overlap of agreement betweetwthresearchers.

4.1.1 Accuracy Rates — stringent criterion response anays

A repeated measures ANOVA was used to examinmtluence of
neighborhood density across time. There was afisignt interaction between test and
neighborhood densit§(2, 78) = 8.63p < .05. In the MANOVA follow-up tests, the
alpha level was .017 as a Bonferoni correction wsesl because three follow up tests

were conducted per task. In the dense conditiennteans of the Pretest was 3.1%
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correct 6d= 1.2), the mean of Posttest 1 was 49.4% corselct 4.3), and the mean of
Posttest 2 was 49.4%d= 4.6) correct. In the dense condition, thereengtatistically
significant differences between the Pretest andt&sisl,F(1, 40) =104.33p < .017, and
between Pretest and Postte$i(2, 40) =89.42p < .017, but not between Posttest 1 and
Posttest 2[(1, 40) =0.003p > .017 (i.e., the critical alpha-level for thisadysis).
Although participants showed no statistically sfgpaint change between Posttest 1 and
Posttest 2, the results suggest that participadtpatform differently from the Pretest to
each of the posttests when responding to densesword

In the sparse conditiothe mean of the Pretest was 0.60% corrsitt=(0.60), the
mean of Posttest 1 was 35.5% corredt< 4.7), and the mean of Posttest2 was 27.3%
correct 6d= 3.8). There were statistically significant diftnces between the Pretest and
Posttest 1F(1, 40) =58.97p < .017, between the Pretest and Posttes(12,40) =40.43,

p < .017 but not between Posttest 1 and Posttégtl240) =4.18p > .017. Although
participants showed no statistically significanaobe between Posttest 1 and Posttest 2,
the results suggest that participants did perfaffaréntly from the Pretest to each of the
posttests with sparse words as well as dense words.

In the paired-sample t-test where alpha = 0.0feréinces of neighborhood
density within each test were examined. There watatsstically significant difference
between how participants produced dense words ewdlarticipants produced sparse
words in Posttest 1,(40) = 3.18p < .05, and in Posttest £(40) = 5.27p < .05, such
that dense was more accurate than sparse. Howbkesx,was not a statistically
significant difference between how participantsdueced dense words and how

participants produced sparse words in the Pre(d&)) = 1.67p > .05. The results of the
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paired sample t-test suggest that there were diffars between how participants
responded to dense words and how participants melggoto sparse words after being

exposed to the novel words.

Picture Naming Task
Accuracy Rates
_ 100
w
s 90
£ 380
§ 70
@ .
2 607 494 494
= 50 4
S 40 2 595 dense
= 27.3
5 301 W sparse
“ 20
=
5 101311
5 (0w
=1
Pretest Postttest 1 Posttest 2
Test

Figure 4-1. Accuracy rates in picture naming over time (gfeint criterion). Although
dense and sparse were not significantly diffenerthe Pretest, they were significantly
different from each other in both posttests whenese words were more accurately
named than sparse words. Additionally, there tassically significant differences in
accuracy between the Pretest and each posttest.

4.1.2 Reaction Times — stringent criterion response anads

Responses where the output matched the targettdbgiwere above 3776 ms
and below 600 ms in List A and responses above &89@nd below 600 on List B were
excluded from the final analyses. The values al3dW® ms and 3397 ms were two
standard deviations above the mean for each regpdist. Anything below 600 ms was

considered a mistrigger of the microphone and ardingle response was eliminated
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from the data which accounted for less than 1% efdata. A total of 14 responses were
excluded from the final analysis which accountedafgproximately 2% of the data.

The overall reaction time data for this task watsstatistically significant
between the posttests or between dense and spdreee was no main effect of
neighborhood densit¥;(1, 21) = 2.95p > .05, or of tesk(1, 21) = 1.90p > .05. All
means and standard deviations are given in Taliiav@n the large amount of variability
in the data reaction time did not appear to beadgwedictor for word learning in this
task.

Table 3 List of means and standard deviations from tleeupe naming task (stringent
criterion)

Test Dense Sparse

Posttest 1 1215.60 ms 1336.56 ms
(99.84) (114.72)

Posttest 2 1066.68 ms 1223.04 ms
(68.63) (113.74)

Note.Standard deviations are listed below the meapsiiantheses.

4.1.3 Accuracy Rates — lenient criterion response analysi

Unlike the stringent criterion response analysidy the posttests were included
in the lenient response analysis. This was bed#esmajority of the responses in the
Pretest were in English and not in Spanish. Therésponses made in Spanish were
either completely incorrect in that the participditt not give the correct Spanish word
by any means, or completely correct. Thereforey bmb tests were examined to
investigate the influence of neighborhood densityhe accuracy of word learning

during a production task. The first test was R@s$tt which was the first test after the
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Exposure Phase on the same day that the Pretegliveas The second test was Posttest
2 which was the final test and was given on theseéday of testing. Each of the
posttests was given to examine word learning.

A repeated measures ANOVA was used to examinmtluence of
neighborhood density across time. There was afisignt interaction between test and
neighborhood densit§(1, 40) = 5.15p < .05. The mean of the dense words in Posttest
1 was 64.5% correcsd = 4.6) and the mean of the sparse words in Podtieas 54.8%
correct 6d=4.9). The mean of the dense words in Posttest262.7%<gd = 4.4)
correct and the mean of the sparse words in Po&tiegas 41.9% correcsd = 3.7).
Although participants did significantly better dretfirst posttest than they did on the
second posttest and words considered to be densaesponded to more accurately
than words that were considered to be sparse, Wesea greater difference between the

accuracy rates in the responses to dense wordsdisparse words in Posttest 2.
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Picture Naming Task (lenient condition)
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Figure 4-2. Accuracy rates in picture naming over time (leh@iterion). Significantly
different accuracy rates between Posttest 1 antild3b2. Accuracy rates are also
significantly different within each test betweemde and sparse.

4.1.4 Reaction Times — lenient criterion response analysi

The same cutoffs used in the stringent respondgsamariteria were used in the
lenient response analysis criteria. The overalttien time data for this task was not
statistically significant. There was no main effetneighborhood densit¥;(1, 34) =
3.33,p > .05, or of tesk(1, 34) = 0.51p > .05. Means and standard deviations are listed
in Table 4. Reaction time data was not a goodigti@dfor word learning in this task

given the large amount of variability.
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Table 4. List of means and standard deviations from theupgchaming task (lenient
criterion)

Test Dense Sparse

Posttest 1 1174.28 ms 1305.40 ms
(63.55) (62.96)

Posttest 2 1237.72 ms 1311.89 ms
(62.79) (90.94)

Note.Standard deviations are listed below the meapsiiantheses.

4.2 Three-alternative forced-choice (3AC) task

In the 3AC task, participants were asked to respmnehatching the appropriate
picture to the auditorily presented word usingrae¢kbutton response box as quickly (in
the posttests) and as accurately (in all testppasible. Three tests were administered to
examine the influence of neighborhood density @natcuracy of word learning during a
spoken word recognition task. The same formatsifrtg was followed in the 3AC task
as was in the picture naming task. Only corregpoases were included in the final

analyses.

4.2.1 Accuracy Rates

The accuracy rates from the Pretest did not diften chance. Proportions less
than or equal to .44 (the dense mean correct)apgrtions less than or equal to .48 (the
sparse mean correct) did not statistically sigatiity differ from chance (.33) using a
binomial test of proportions (all p’s > .72, GrapldSoftware, 2002-2005). Therefore,
the participants did not exhibit any prior receptknowledge in the 3AC task before the

Exposure Phase.
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A repeated measures ANOVA was used to examinmtluence of
neighborhood density across time. There was afisignt interaction between test and
neighborhood density;(2, 78) = 13.61p < .05. In the MANOVA follow-up tests, the
alpha level was .017 because three follow up teste conducted per task. In the dense
condition, the means of the Pretest was 43.6% ciofgd= 4.2), the mean of Posttest 1
was 95.2% correcs(l= 1.8), and the mean of Posttest 2 was 83.7% coge= 3.8). In
the dense condition, there were statistically $icgunt differences between the Pretest
and Posttest E(1, 40) =108.81p < .017, between Pretest and PostteF{(2, 40)
=53.07,p < .017, and between Posttest 1 and Posttégtl240) =10.04p < .017. In
this task, participants showed a statistically figant difference between each test;
however, it was not in the direction as predictgd.bach and Samuel (2007) or Gaskell
and Dumay (2003). The previous work suggeststtigasecond posttest should be the
most accurate of the three tests given; howevehdmpresent study, like the picture
naming task, the first posttest had the highestracy rate.

In the sparse conditiothe mean of the Pretest was 47.6% corsttB.8), the
mean of Posttest 1 was 64.3% corredt< 3.6), and the mean of Posttest 2 was 60.6%
correct 6d= 3.4). There were statistically significant diftnces between the Pretest and
Posttest 1F(1, 40) = 11.12p < .017, but not between Pretest and Posttdsf12 40) =
6.12, p = .018, or between Posttest 1 and Posttds{12,40) = 0.89p > .017.
Participants showed no statistically significanaiche between Posttest 1 and Posttest 2;
however from pretest to each of the posttestsiabiglts suggest that participants did

learn given the means increased significantly betwtbe pretest and Posttest 1 and
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marginally significant between the pretest and feesR. In both conditions, participants
demonstrated learning from the pretest to eacheoposttests.

In the paired-sample t-test where alpha = 0.0%¢mdihces of neighborhood
density within each test were examined. There watatsstically significant difference
between how participants produced dense words awdlarticipants produced sparse
words in Posttest 1(40) = 8.07p < .05, and in Posttest #40) = 4.43p < .05, but there
was not a statistically significant difference beém how participants produced dense
words and how participants produced sparse wortieifPretest(40) = -0.76p > .05.
The results of the paired sample t-test suggesthiree were differences between how
participants responded to dense words and howcgaatits responded to sparse words
after being exposed to the words in that dense svare responded to more accurately

than sparse words.
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Three Alternative Forced Choice Task
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Figure 4-3. Accuracy rates in the referent identificatiorktager time. The difference
between density is statistically significant in Rest 1 and Posttest 2 suggesting that
words from dense neighborhoods are recognized auwmarately than words from sparse
neighborhoods. However, there is no statisticsithpificant difference between the
Pretest and Posttest 2 like there is between tiie$trand Posttest 1.

4.2.2 Reaction Times

Responses where the output matched the targettabgiwere above 2638 ms
and below 600 ms in List A and responses above &293nd below 600 on List B were
excluded from the final analyses. The values al2®38 ms and 2293 ms were two
standard deviations above the mean. A total aESpgonses were excluded from the
final analysis which accounted for approximatel9dlaf the data. It is important to note
that 46 of the eliminated responses came fromgaaatits in List B suggesting that List
B, although not significantly different from List ik any characteristic, may have been
more difficult for participants than List A givehdt their responses were eliminated

more often than those from List A. Additionallyglhof those responses that were
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eliminated were made only by four participants. olaf the four participants had
responses eliminated from Posttest 1 and a diffévenparticipants had responses
eliminated from Posttest 2. Eliminating these fparticipants from the final analysis
changed nothing statistically. Any response bed0® ms was considered an improper
triggering of the microphone and only a single cese was eliminated from the data,
which accounted for less than 1% of the data.

The overall reaction time data for this task watsstatistically significant. There
was no main effect of neighborhood densghtl,, 34) = .154p > .05 or of tesF(1, 34) =
453,p > .05. Means and standard deviations can be foumdlae 5. Reaction time
data was not a good predictor for word learninthia task given the large amount of
variability in the sparse condition.

Table 5. List of means and standard deviations from the 3R

Test Dense Sparse

Posttest 1 1412.31 ms 1388.19 ms
(38.35) (78.24)

Posttest 2 1400.05 ms 1464.08 ms
(37.09) (48.73)

Note.Standard deviations are listed below the meapaiaentheses.
4.3 Perceptual Identification Task

A repeated measures ANOVA was used to examinentheence of
neighborhood density on accuracy which was the dependent measure in the
perceptual identification task. There was a gta#iBy significant difference between

dense and sparse in neighborhood dens{tly, 39) = 4.49p < .05. In the dense
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condition, the mean was 86.4% correstt£ 2.7) and in the sparse condition, the mean
was 79.3% correcs(l = 3.3) suggesting the words from a dense neigldnathvere
recognized more accurately than words from a spaggborhood. In addition to the
author, another trained speech scientist analyzaddom sample of the data. They

averaged an 89.88% agreement in scoring the data.

Perceptual Identification Task
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Figure 4-4.Results of the perceptual identification task. §sewords were recognized
more accurately than sparse words.

4.4 Old-New Task

In the old-new task, participants were asked taoddeas quickly and as accurately
as possible if the auditorily presented stimulus waginally presented in the first day,
thus being labeled as “OLD,” or was not originglhesented in the first day, thus being

labeled as “NEW.” The old-new task was only giwenthe second day for the purpose
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of examining lexical engagement (Leach & Samued720 Reaction times and accuracy

rates were the dependent measures.

4.4.1 Accuracy Rates

A repeated measures ANOVA was used to examinentheence of
neighborhood density on accuracy in the old-new.td$here was no statistically
significant difference between dense and sparseighborhood density;(1, 39) = 0.19,
p > .05. In the dense condition, the mean was 9@d%ect §d= 2.9). In the sparse
condition, the mean was 91.4% correstt£ 2.3). This is the only task where there was
not a statistically significant difference in thecaracy rates between dense and sparse. It
is possible that this dependent measure was nsitiserenough to capture any
differences in that there was a high level of aacyr a ceiling effect. However, it is
important to note that, although accuracy was tadissically significantly different,
there was no speed-accuracy trade-off in that wivaals a sparse neighborhood were
responded to more accurately than words from aedeeghborhood and in the reaction
time data, sparse words were responded to significkaster than dense words and

sparse words.

4.4.2 Reaction Times

Responses where the output matched the targettdbgiwere above 2465 ms
and below 400 ms in List A and responses above &i5and below 400 on List B were
excluded from the final analyses. The values al2@b ms and 3052 ms were two
standard deviations above the mean for each regpdist. Anything below 400 ms was

considered to be an inappropriate response assitaeefast for an actual response —
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these responses accounted for less than 1% ohthe 4 total of 17 responses were
excluded from the final analysis which accountedafgproximately 5% of the data.

A repeated measures ANOVA was used to examinmtluence of
neighborhood density on reaction times. Thereavsististically significant difference
between dense and sparsél, 39) = 5.69p < .05. Words from a sparse neighborhood
(mean = 1334.15 msd=39.32)were responded to more quickly than words from a
dense neighborhood (mean = 1424.643ds:48.10) suggesting that the newly learned
words are involved in competition. This is theyotask where reaction time data proved

to be significantly different.

Old-New Task
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Figure 4-5. Reaction time data from the old-new task. Thegis a significant difference
between dense and sparse words where words frgarsesneighborhood were
responded to more quickly than words from a deresghivorhood.
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4.5 Questionnaire Analysis

A simple linear regression was used to analyzentheence of other known
factors during second language word learning ordépendent variables, accuracy and
reaction time. The 3AC task, looking at the accunates in Posttestl, was the most
predictive task in that there were consistentlgéalf-values and high levels of
significance. The elements from the questionnaueh as age of acquisition, amount of
language use, and years lived abroad, were usth@ asdependent variables to calculate
how much variability would be predicted in the a@ay rates of the 3AC task. None of
the factors from the questionnaire accounted ®gaificant amount of variability in the
results from the 3AC task (afls < .25; allF’'s < 2.75, alp’s > .05). Therefore, any
observed differences in the present data are dieetmanipulation of the independent

variable neighborhood density and not to any dsffiees in the population
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5. Discussion

In the present study, English-speaking adults lagr8panish as a foreign
language were asked to recognize and produce wofsanish as quickly and as
accurately as possible. Previous work has shoatrtliere is a dissociation between the
initial stage of word learning, lexical configuiati, where learners learn the facts of the
words (i.e., sounds, meanings, syntactic role)thadext stage of word learning, lexical
engagement, where the novel word has its own reptason and participates in lexical
processes such as competition. The objectiveegptbsent study was to examine the
dissociation between the two stages of word legrimirforeign language learners using
real words from the target language, Spanish, #isas¢o examine the influence of
phonological similarity on both stages of word feag to see if there was any added
benefit to have many similar sounding words inléhécon related to the target or few
similar sounding words in the lexicon related te target.

In order to examine the influence of neighborhoedsdity, the stimuli were
divided into two groups based on phonological sanity. One group of words was
considered dense and the other sparse. Dense hantidaany phonologically similar
words and sparse words had few phonologically similords. For exampleato, was
considered dense with the neighborslatio, palo, pata, plato, gato, pasq rato, andpavo
which are all found in the Beginning Spanish Lericd he stimulus itenmguiiowas
considered sparse with the neighparo which is also found in the Beginning Spanish
Lexicon. The results of the present study sugipestwords from a dense neighborhood
were recognized and produced, and therefore leamek accurately than words from a
sparse neighborhood. Furthermore, the resultiseoptesent study suggest that
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neighborhood density influences lexical configuratand lexical engagement in a
foreign language.

Overall, there was an influence of neighborhoodsigron word learning.
Neighborhood density influenced the two stagesafearning: lexical configuration
and lexical engagement. The influence of neightodndensity was found in the first
posttests in the picture naming and three-alteradtirced-choice tasks, supported
lexical configuration, as well as in the secondt{asss in the picture naming and the
three-alternative forced-choice task, as well akénold-new and the perceptual
identification tasks, supported lexical engagemétdrticipants were given a time period
of at least 24 hours to elapse as suggested by anthGaskell (2007) thus suggesting
that the second session examined lexical engagenrettte PID task, a participant
cannot access a word through noise without acag#isenlexicon or without having a
newly created, independent representation fronmtivel word in the lexicon. The old-
new task was thought to access the lexicon; how#wvsrwas incorrect as the old-new
task was utilizing another type of memory — episademory. The present results
supported the hypothesis that there would be safhwence of neighborhood density in
word learning by adults in a second language.

5.1 Influence of neighborhood density in second languagword

learning

As predicted by previous work (Storkel, et al., @)heighborhood density
influences word learning — even in a second languadeighborhood density is defined
as the number of words that differed phonologichatliyn a given target word by a single

phoneme. In the present work, words from a deegghborhood were learned in second
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language Spanish more accurately than words frepaese neighborhood in all but one
task — the old-new task. In the old-new task,dheas no significant difference in
responding to words from a dense neighborhood seesponding to words from a
sparse neighborhood. Regarding accuracy in the@ldtask, there was a ceiling effect
where both accuracy rates were near 90%. Giverethdts in accuracy for the old-new
task, this task behaved differently than the otheze tasks. It was determined that the
participants did not need to access the lexicqrettorm the old-new task.

In the Pretests, accuracy rates were very low atmi\bchance so there was no
difference in neighborhood density which suggdsas the words in the initial
presentation were unknown to the learner. AfterRhetest, there was an Exposure Phase
where the participant heard each of the eight $timitems five times. After the
Exposure Phase, the participants took PosttesthHeipicture naming task and the 3AC
task. In each of the posttests in the picture ngrand 3AC tasks, there were statistically
significant differences between dense words antsspaords where dense words were
produced and recognized more accurately than spemsks suggesting that
neighborhood density influences word learning icosel language Spanish. It is clear
that neighborhood density influences word learmmigoth lexical configuration and
lexical engagement.

It has been shown in previous work that neighbodhdensity influences word
learning in first language speakers (and now, aosd language speakers). It has also
been shown that neighborhood density influencesnihial stage of word learning,
lexical configuration, in first language speakénst how does neighborhood density

influence lexical configuration in second languéggrners? And more importantly how
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does neighborhood density influence the integratfomovel words into the second
language learner’s lexicon, or lexical engagemeiit® following two sections explore

the role neighborhood density plays in lexical egunfation and lexical engagement.

5.1.1 Lexical configuration

Lexical configuration is defined as the initial ieeng of the word characteristics
such as the sound and meaning of the word (LeaShr&uel, 2007). The tasks designed
to examine lexical configuration were the pictuaaning task and the three-alternative
forced-choice task (3AC). More specifically, withthese tasks, the results comparing
the accuracy rates in the Pretest to Posttest @ @eamined as well as the results
regarding accuracy rates pertaining to the inflessfcneighborhood density within
Posttest 1.

Posttest 1 was given directly after the Exposur@sEhthus the participants had
heard each stimulus word a total of six times.ingle instance of each stimulus word
was heard in the Pretest in the 3AC task, but ameg with any feedback suggesting the
accuracy of the participant response. Stimuli veerg heard once in the 3AC task, a
receptive task, but were not heard during the pgctiaming task which was a production
task. The final five times the stimuli were hebefore the posttests were from the
Exposure Phase where each time the word was peebeith the correct picture, thus
creating the beginning of an accurate lexical enfrige results discussed regarding
lexical configuration are only of the dependent suga, accuracy, because no reaction
time data was significant. It is possible thatyathle accuracy data is significant because

the representation is not whole as the word hadpgun being learned and reaction time
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data (an online process) is more sensitive thaaracy data (an offlirfeprocess). The
learner, at the point of lexical configuration, hast learned the bare bones of the word —
the sounds and the meaning. The novel word its@ldt a full representation in the
lexicon. There may be a partial or weak represiemtabut it is not detailed like that of a
native speaker where neighborhood density influgteeacal processing. It may also be
due to the tasks themselves as only one task shamesignificant difference in reaction
times, which will be discussed in the lexical ergragnt section.

Comparing the Pretest to the first posttest, trexal/accuracy rates improved
from the Pretest to Posttest 1 suggesting thatdéxobnfiguration had occurred and that
the participants were beginning to learn the wond&thin the first posttest, the accuracy
rate results suggest that second language Spaorisls Wwom a dense neighborhood were
learned more accurately than second language 3panisis from a sparse
neighborhood. The present results converge wekipus research examining the
influence of neighborhood density in word learn{8gporkel, et al., 2006) where adults
learned made-up nonwords from dense English nerplolods more accurately than
made-up nonwords from sparse English neighborhoods.

Given what has been found in the English adultsilag English-like non-words
related to the English lexicon (Storkel, et al.0@Pand the present results, it is clear that
neighborhood density influences word learning, lexical configuration, regardless of
whether the learner is a first or second languagellearner. These results suggest that
a common mechanism might be employed to learn dézss of the target language.
Because the nature of a dense neighborhood whedswoa dense neighborhood have

more phonological overlap, there is more phonolaiggapport, or overlap, between the

2An offline processs a process that is not captured during the ssing but rather after.
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novel word and the words in the dense neighborhdai.example, when the learner
learned the novel wordato, patoreceived phonological reinforcement fralato, palo,
pata, plato, gato, paso, ratandpavowhich are all words that were previously stored in
the Beginner Spanish Lexicon. Therefore, whemiegra word that will become a
member of a dense neighborhood, the novel worgesentation, even in the early
stages of lexical configuration, is stronger duéhlarger amount of phonological
overlap and is thus more accurately. However, wgieen a word to learn that is a
member of a sparse neighborhood, sughugi® the only phonological support in the
previously existing neighborhoodpsiro. In the sparse neighborhood, there is less
phonological reinforcement making the sparse wardtgl representation weaker, and

thus it is less accurately.

5.1.2 Lexical engagement

The main objective of the present study was to éexainow neighborhood
density influences lexical engagement. Lexicalagyggnent was defined as the latter part
of word learning where words were integrated ihi lexicon thus having their own,
independent representation and participating irclpeynguistic processes such as
competition. There were five instances where Ex@ngagement was analyzed. The
first was comparing the Pretest to the second @sistivhich was administered 48-72
hours after the first posttest. Dumay and Gagké&07) suggested that after a 24-hour
time period, novel words would be integrated ifite kexicon suggesting that lexical
engagement had occurred. The second instancemieixg lexical engagement was
between the first and second posttests. The samzpgbe applies from Dumay and

Gaskell (2007) where 24 hours had passed, andeakigsl engagement had occurred if
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the novel words were integrated. The third instaras within the second posttest.
Again, because this test was administered at B2akburs after the first, it can be
assumed that lexical engagement had the opportienggcur. All of the above instances
refer only to the picture naming and 3AC taskghase were the only two tasks to have
more than one occurrence and the only two tasksenterformance could be compared
across time.

The final two instances to examine how words ategrated into the lexicon
were two tasks specifically designed to analyzeclbengagement. The old-new task
and the perceptual identification task were rougigsived from Leach and Samuel
(2007). In the old-new task, it was assumed thaiparticipant would have to access the
entire word representation in order to establisketiver the word wasld, i.e., learned
during the first session, oew i.e., not heard during the first session. InRfE task,
although this task was not used to examine lex@nghgement in the Leach and Samuel
paper, it was assumed that, in order to retriewera in noise accurately, the participant
must activate the word’s representation thus acogs$ise lexicon.
The results of the present study suggest that herjood density influences lexical
engagement. Overall, words from a dense neighlooria@re learned and integrated into
the lexicon more accurately than words from a spaesghborhood. Starting with the
Pretest to Posttest 2 comparison, there was aeasernn accuracy from the Pretest to the
second posttest in the picture naming task in Hwgldense and sparse conditions
suggesting that the novel words did in fact becortegrated into the lexicon.

The results in comparing the Pretest to Posttést the 3AC task are not as clean

as the results from the picture naming task. Th&®only a difference in accuracy in

80



words from a dense neighborhood between the PraatedsPosttest 2 suggesting that in
the 3AC task, which was a receptive task, denseswere fully integrated into the
lexicon. Words from a sparse neighborhood diddifé¢r significantly in Posttest 2 from
the Pretest which suggests that, in a receptike $@&rse words are not as strongly
integrated into the second language learner’s dexic

The picture naming task showed differences in #resd and sparse conditions
whereas the 3AC task showed differences only irdémese condition. It is possible that
producing a novel word gives the representatioightdoost that simply recognizing
the word does not. When a person has to produnceel word, the lexicon has to be
searched for the appropriate word and the word tmeigroduced from scratch whereas
when a word is recognized, the speaker simply iasatch the input to a previous
representation that has been stored. At thistponvord learning, it is assumed that the
novel words have in fact been integrated into gdamér’s lexicon and are acting as
independent representations. Therefore, it madiesesthat the weaker representations,
i.e., words from a sparse neighborhood, are giveugh of a boost from being produced
that they are also improved from the Pretest tatests?. In the receptive 3AC task, only
the words from the dense condition showed sigmtieaprovement from the Pretest to
Posttest 2. This is possibly due to the fact thatsparse words, having weaker and less
complete representations, were not given an additiooost given that the 3AC task is
an easier task. Learners were also possibly gelgmother processing strategies to
figure out the matches whereas with the pictureingrask, the learner had to pull up
the entire representation each time in order toyce the word. Lexical engagement

only occurred in the dense condition in both tagkggesting that dense words are more
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easily and more accurately integrated into thectaxithan sparse words. In order for
sparse words to be integrated into the lexicose@ms like they need an extra boost,
which is what production might do in the contextedrning. Having to recall a word is
more difficult than simply recognizing it and itseems that the recalling of the words for
the picture naming task gave the sparse wordsxina lBoost they needed to be
integrated in the lexicon.

In the picture naming task, a production task, wdrdm a dense neighborhood
were produced more accurately than words from esepeeighborhood. In the 3AC task,
words from a dense neighborhood were recognize@ macurately than words from a
sparse neighborhood. These results are interdstihgt, given the previous research,
the influence of neighborhood density varies basedhat process is occurring and in
what language. In English spoken word productiadiitation is found (Vitevitch,
2002), whereas in spoken word recognition, comipetis found (Luce & Pisoni, 1998).
In Spanish spoken word production, competitioroisd (Vitevitch & Stamer, 2006)
whereas in spoken word recognition (Vitevitch & Rigdez, 2005), facilitation is found.
This of course leads to the question of what happemword learning where both
production and recognition are involved. The &teare regarding neighborhood density
and word learning is from English where words frdemse neighborhoods are learned
more effectively and more accurately than wordsfeosparse neighborhood.

In the present study, the same mechanism thatrgdfon English word learning
appears to be occurring in second language Spaighlearning by English speaking
adults. Words from a dense neighborhood appdae taore phonologically supported

and thus integrated more quickly than words frogparse neighborhood. Additionally,
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the study that focuses on English adult word lewr@ind neighborhood density only

goes as far as to discuss lexical configuratioaret, et al., 2006). It was evident that
neighborhood density influenced lexical configuvati Now the current results suggest
that neighborhood density also influences lexicglagement and a similar mechanism as
used in the first stage of word learning, lexiaahiiguration, appears to be active in the
second stage of word learning where words areated into the lexicon.

Another area where lexical engagement was testedeatsveen Posttest 1 and
Posttest 2. These results do not parallel thdtesgwnd in the Pretest and Posttest 2
comparison. Only one condition in one task wasitbto be significantly different — the
3AC task in the dense condition where words frodease neighborhood were
recognized less accurately in Posttest 2 than wioods Posttest 1. It is possible that
given the few exposures the participants had duhagtudy, they were not able to easily
retain the words across time. In order to geffemince between Posttest 1 and Posttest
2, the participants have to do better (or worselposttest 2 than they did on Posttest 1
which was immediately after the Exposure Phaseés Ittgical that participants would do
significantly better from the Pretest to Postteasvell as between the Pretest and
Posttest 2 (which occurred in all conditions, tietyve naming dense condition, the
picture naming sparse condition, and the 3AC denséition, but not the 3AC sparse
condition), but it is more difficult to see resuttstween Posttest 1 and Posttest 2.

The results comparing Posttest 1 and Posttestriddimllow what authors who
have researched lexical engagement previously wargldict. The scores did not
increase from Posttest 1 to the final posttesheg did in previous research (Gaskell &

Dumay, 2003; Leach & Samuel, 2007) This is migsty due to the participants only
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having two sessions rather than four to five. lbeacd Samuel (2007) and Gaskell and
Dumay (2003) had increases in accuracy over tirmeeher, they had given their
participants more exposures to the novel words ithéme present study. Additionally,
their participants were native English speakemniag made-up nonwords meant to
follow English phonotactics or that words that wel@sely related to English words
whereas the participants in the present study wergented novel words consisting of L2
phonotactics that were not necessarily closelyedlto L1 words. The present study
only had two occasions where participants learhedaords versus the four to five
occasions in previous studies examining lexicabgegent.

It is also possible that the results from Posttest Posttest 2 did not improve in
all four conditions because the learners are lagraiforeign language. The studies from
Leach and Samuel and Gaskell and Dumay were dingjLiage studies where their
participants had years of exposure to the firgjlage and its structure to help remember
novel words in a first language. The participanftthe present study were second
language learners with up to one year of collegmsdre and an average of 2.8 years of
Spanish exposure in high school, 0.9 years in jumgh, and 0.5 years in elementary.
Even with just over 5 years of exposure, no sed¢anguage learner in the present had
ever study studied abroad suggesting that eaciciparit learned Spanish as a foreign
language. Learning Spanish as a foreign languagmsithat Spanish was learned in
another language environment — in this case, Bnglismaking it more difficult to realize
patterns of structures and sounds needed to maksigr to learn novel words in Spanish
(due to the less time being exposed to the se@glihge). The language situation of

second language learners in the present studyysféerent from the first language
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learner who is constantly exposed to the first legg structure and sounds for the first
18 years of life, making it easier to learn noveras.

The third place that examined lexical engagemestwithin Posttest 2. Both the
picture naming and 3AC tasks had differences ight@rhood density within Posttest 2.
In the picture naming task, words from a densehi®ghood were produced more
accurately than words from a sparse neighborhdodhe 3AC task, words from a dense
neighborhood were recognized more accurately thadsvfrom a sparse neighborhood.
Putting these two tasks together, it is evident wWads from a dense neighborhood were
learned more accurately than words from a spanggio@hood suggesting that words
from a dense neighborhood are integrated intoetkiedn more effectively than words
from a sparse neighborhood. Therefore, neighbatlgemsity influences lexical
engagement in second language Spanish adult lsarner

It is important to note that reaction time data wassignificant in the previous
lexical engagement tasks just as reaction timewlasanot significant in the lexical
configuration tasks. Earlier, it was argued thattepresentation was not whole and was
weak. It is possible that the novel word, althoagting as its own independent and
dynamic representation in the lexicon after lexeraagement, is still weak. Itis
assumed, that with time, use or exposure, the septation would strengthen and
reaction time data might show a difference betwamditions. In the present study,
however, word frequency was very low and givengresent method, the frequency of
each word is equivalent regardless of conditiohe participant heard each novel word

only ten times in the Exposure Phase which wastihepart of the present study that
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matched the word to the appropriate semantic mgamipicture, thus suggesting that the
word frequency of each word was matched and alsploer.

Although there are differences in neighborhood dghetween the words, it is
possible that given the small amount of times tbheds were heard, the representation of
each word, dense and sparse, is still at an e@de ©f word learning and thus weak.
With such a weak representation, even though thederepresentations of the words
from a dense neighborhood are slightly strongan tha lexical representations of the
words from a sparse neighborhood, reaction tima datot significantly different
between the two groups. However, it is assumativiith more exposure and use, there
may eventually be differences in reaction timesveen words from a dense
neighborhood and words from a sparse neighborhood.

It has been shown that word frequency is positigelyelated to neighborhood
density in that words from a dense neighborhood teroccur more often in Spanish
than words from a sparse neighborhood (VitevitcR@driguez, 2005). Therefore, it is
predicted that the representations of the words faadense neighborhood will become
stronger and will continue to be stronger than ¢h@presentations of words from a
sparse neighborhood. This will be further discddeethe Structure of the L2 Lexicon.

Even though reaction time data was not significanihe present study, it is
important to note that accuracy rates were. Aagurates, although an offline process,
still capture differences in processing betweerpti@sent conditions. Accuracy rates
were still significantly different showing that lleal engagement did occur and was

influenced by neighborhood density. Words fromeask neighborhood formed stronger
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representations than words from a sparse neighbdralbowing speakers to learn words
from a dense neighborhood more accurately thansvoodn a sparse neighborhood.

The other tasks designed to examine lexical engagewere the old-new and
perceptual identification tasks. In the perceptdahtification task (PID) it was found
that words from a dense neighborhood were recogma@e accurately than words from
a sparse neighborhood. These results are simithose found in the 3AC and picture
naming tasks during Posttest 2. These resultsvidlhe pattern of results found in first
language word learning in lexical configuration wée/ords from a dense neighborhood
are learned more accurately than words from a epeeghborhood (Storkel, et al.,
2006). In addition to following the typical patteof results observed in word learning,
the results from the PID task suggest that thenkxarare following what has been found
in Spanish spoken word recognition where words feodense neighborhood are
recognized more accurately than words from a spamborhood (Vitevitch &
Rodriguez, 2005). The 3AC task also followed ypmdal pattern observed of native
Spanish speakers recognizing words in Spanish, venwihe picture naming task did
not. In spoken word production in Spanish, speagevduced words from a sparse
neighborhood more accurately than words from aeleeghborhood (Vitevitch &
Stamer, 2006). These results therefore suggesthidearners are not necessarily
governed by a language specific mechanism of psoogsbut more of a universal word
learning mechanism where words from a dense nergbbd are learned more
accurately than words from a sparse neighborhood.

The old-new task, however, does not fit into theotly that there is a universal

word learning mechanism. Designed to examine &xdngagement, the old-new task,
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showed no difference between conditions in accuram®s but did show a difference
between conditions in reaction times. None ofpfexious tasks showed significant
differences between conditions in reaction timkesthe old-new task, words from a
sparse neighborhood were recognized more quickly #ords from a dense
neighborhood suggesting evidence of competiticloasd in English spoken word
recognition (Luce & Pisoni, 1998).

It is odd that this particular task was so difféream the other three tasks. It is
also odd that the present results suggest théddneers are relying on English-language
mechanisms of spoken word processing to decidehg&hatword appeared in the
previous session or not whereas the other thré&e skowed support of a universal
learning mechanism. It is possible that in thekidearners are relying on a first
language processing strategy because it is mazete# due to years of use whereas the
second language processing strategy is still nehttzgrefore less effective. Itis
possible that the difference found between theneld-task and the PID tasks is a matter
of timing where the PID task was clearly not tinaedl the old-new task was, however,
this does not stay true in that the 3AC and pichamming tasks which were timed. There
were no differences in reaction times in the 3A@ pitture naming tasks. It is possible
that the type of task caused the difference betweeold-new and PID tasks. The PID
task was offline where only accuracy rates areectédld and the old-new task was online
where reaction time data is collected in conjunctioth accuracy rates. It is possible
that the lack of time-pressure in the PID taskvedid the participant to develop a strategy
to perform the task rather than rely on automaticesses. Given the greater amount of

overlap in dense neighborhoods, the participanghttiave been engaging in a strategy
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to piece together words while accessing the Spdeiston. The results of the PID task
followed a pattern of Spanish word recognition véasrwith the old-new task, there was
the pressure of time. Therefore, the participaglisd on the more comfortable
processing strategy from English and that thisedeiice may have lead to participants
developing different strategies to process novebwaluring each task. However, this
explanation still does not follow what was foundfie picture naming and 3AC tasks. A
better explanation of the results from the old-nask is in order.

One possible explanation for the discrepancy inlte®etween the PID task and
the old-new task is that there was noise in orlkedas not the other. In the PID task, the
participant hears the word mixed with white noisd ¢herefore the word is slightly
distorted. In the old-new task, the participamnesented with a word without any noise
in the background. Maybe by not having the naisthé background in the old-new task,
where words were presented in isolation withoutodign, the participant were not
provided any clues, such as a picture or distotioactivate other possible candidates.
In the PID task, words were presented in noisés possible that this distortion allowed
other words in the Spanish lexicon (see Viteviwipmitted, for an analysis of the
amount of overlap found between an English andaniSh lexicon) to become more
active as the participants were choosing a worétteeve because words are more
confusable when presented in noise than withowenoiWords are more confusable
when in noise because fricatives and affricatesieoened out and the overall sound
guality of the word is decreased by the white noiSeunds become distorted, much like
listening to an out-of-tune radio station. Bitslgneces of the words may be clear, but in

the end, the listener is guessing the words byrfonthe best match between the distorted
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input and stored lexical representations. Theegf@hen words are presented in noise, it
is assumed that the speaker fully accesses thmlexike in the PID task.

It is possible that the learners in the PID tasddues strategy similar to what has
been found in first language research in redintegrgRoodenrys, 2009). Small parts of
the novel words presented in noise are heard blystiemer who is able to recall the word
in its entirety based on the small parts. In fiastguage redintegration research, it has
been found that words from a dense neighborhoodeasdled more accurately than
words from a sparse neighborhood. This pattethefnfluence of neighborhood
density found in the redintegration literature wehdense words are remembered more
accurately than sparse words has also been fouthe iearning literature (Storkel, et al.,
2006). In other words, there is something spealut a word when it is a member of a
dense neighborhood versus being a member of aespaighborhood. The extra
information that being a member in a dense neididmmd, i.e., more overlap with other
words in the lexicon, gives to a novel word or aavbeing retrieved from memory,
seems to help the speaker.

However, redintegration still does not explain whg PID task followed a pattern
typically observed in the word learning literatared Spanish spoken word recognition
while the old-new task still does not fit. The PR3k fits nicely with the other results of
the present study from the 3AC and picture namaisgd. The old-new task does not.
The simplest explanation of why the old-new tashktitmes to go against the grain would
be that it is not a lexical task.

The old-new task does not follow the same pattéresults as shown in the picture

naming task, 3AC task, or the PID task. The previdiscussion assumes that the
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participants in the old-new task must access tkiede to decide whether a word
presented has appeared before on a list or na.ofity way for neighborhood density to
be an influence of word learning and lexical engaget is if the lexical representation of
the word is indeed accessed; however, given theaaf the old-new task, it is not
necessary to access the lexical representatioa &ble to answer whether or not a word
appeared on a list before. Instead, the old-nswaapears to be more of a memory task
and participants probably did not need to acces$etticon to perform well on this task.
Participants are almost certainly just remembewhgther the word was on the list given
in the study session or not. This type of mememeferred to as noetic memory. Noetic
memory, a type of episodic memory, describes tlilgyathat participants can remember
the event of an item’s appearance on a list, oitdreghe participants know that the item
occurred during another task without actually retoermg the specific occurrence and
are still able to make an appropriate judgmentdhaseexperience (Tulving, 2002).
Essentially, participants in the old-new task wareply acknowledging that a word
presented had been or had not been in the studipseas presented in a previous task
during the previous session and did not need tesacthe lexicon to make this judgment.

In the memory literature, remembering items thétksout” is referred to as the
von Restorff effect (von Restorff, 1933). Previoasearch has shown that items that are
unique are remembered better or more accurataly frickson, 1963, 1965;
Govardhan, Sandeep, & Rao, 1973; Holmes & Arbod&st9; Johnston, Hawley, Plewe,
Elliott, & DeWitt, 1990). This idea can extendtte reaction time difference in the old-
new task. In accuracy, more accurate results@rsidered to be better than less

accurate results. In reaction times, faster respdimes are considered to be better than
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slower reaction times. In the old-new task, wdrdm a sparse neighborhood, or more
unique items, were responded to faster, or bettean words from a dense neighborhood,
or less unique items. Sparse words would be cereidto be unique items because the
neighborhoods are smaller and there is less ovartagng words. Dense words would
be considered to be non-unique items because tgehaoehoods are large and there is
more overlap, or redundant information, among wortiserefore, the old-new task
shows evidence of the von Restorff effect wherguaitems are responded to better
than less unique items.

The theories in memory regarding noetic memorytaed/on Restorff effect help
explain the results of the old-new task and alsmstinat the lexicon was not accessed
during the task. Therefore, because the taskali@ecess the lexicon, there can be no
concluded influence of neighborhood density. Tfoees the old-new task will be
excluded from further discussion on lexical engagetecause the lexicon was never
accessed to perform the task.

It is clear that, in a lexical task, neighborho@hsity influences lexical
engagement. Words from dense neighborhoods arelganore accurately than words
from sparse neighborhoods. This pattern is fouarttie first language word learning
literature regarding lexical configuration (Storket al., 2006) as well as in the present
study with second language learners. Adults haaeyneognitive strategies to help in
word learning and neighborhood density is one efth Neighborhood density not only
influences the first stage of word learning — lexiconfiguration — where the guts of the
word is learned, but also the second stage of Weanthing — lexical engagement — where

words are integrated into the lexicon.
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5.2 Implications of the present findings

5.2.1 Psycholinguistic implications

5.2.2 Influence of neighborhood density

The present study is consistent with previous Woukd in the L1 word learning
literature where words from a dense neighborhoedesrned more effectively than
words from a sparse neighborhood (Storkel, eR@DG). It is clear that neighborhood
density influences word learning in L1. Howevée present study added that not only
does neighborhood density influence word learnmgng) L2 lexical configuration, but
neighborhood density also influences L2 word leagrduring lexical engagement in L2,
or the integration of novel words into the lexicokdditionally, the present work
suggests that second language learning adults dearmtegrate novel words from dense
neighborhoods more effectively than novel wordsnfigparse neighborhoods.

The influence of neighborhood density may be dubeémature of a dense
neighborhood. Words in a dense neighborhood hadweead phonological overlap. For
example, when learning the word “bill” for the fiteme, the learner may have the words
hill, kill, fill, pill, ball, bell, bid, bin, andbig already stored in the lexicon. Learning the
word “bill” is not learning new sounds or sequenbasputting together a new chunk of
old sounds and sequences. The learner is alreadidr with the [bl] frombid, big,and
bin, the [II] from hill, kill, fill, andpill, and the [b+V+I] sequence froball andbell. The
same concept is present in second language wardriga When learning the Spanish
word pato, an English speaker with the Beginner Spanishdagxwill also activate the
phonologically similar wordgpata dato, gatq rato, palo, pasq andpava Pata
reinforces the [pat-] beginnindato, gatoandrato reinforce [-ato] ending, angllo,
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paso,andpavoreinforce [p-to]. However, given a sparse wquaiiowith the single
neighbormuro (as found in the Beginning Spanish Lexicon), ohly fpu-o] is reinforced
—and only one time at that. Therefore, it malase that words with many similar
sounding neighbors would have stronger representathan words with few similar
sounding neighbors. Additionally, because worda dense neighborhood, regardless of
language, are said to have more similar soundinglsvihan words from a sparse
neighborhood, the influence of neighborhood denstigre words from a dense
neighborhood are learned more accurately than wioods a sparse neighborhood might

be a universal mechanism.

5.2.2.1Structure of the L2 lexicon

The present work suggests that if it is in facieya® learn novel words from
dense neighborhoods, then the structure of thexizdn may be similar to the structure
of the developing L1 lexicon. When a first langedgxicon is developing, the structure
of the lexicon appears to be more dense in natatieer than sparse. As novel entries are
integrated into the lexicon, the dense neighborea@mehtinue to become denser and the
sparse neighborhoods, although they may add alb@igh two, tend to stay sparse
(Charles-Luce & Luce, 1990). In the present study,ds from a dense neighborhood
were learned more accurately than words from asspagighborhood. These results
suggest that the structure of the learner’s lexigdh L2 novel words might be similar to
the structure of the L1 lexicon because it is edsi¢earn words from a dense
neighborhood.

As the L2 learner acquires new words, the wordsdhaintegrated more

accurately with stronger representations are thelsvisom a dense neighborhood.
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Words that are integrated into the lexicon lessiaately with weaker representations are
words from a sparse neighborhood. Words from seleeighborhood are added to
larger neighborhoods (hence, the definition of msgeneighborhood) and words from a
sparse neighborhood are eventually added to snmalghborhoods (hence, the
definition of sparse neighborhood). The structifrthe L2 learner’s developing lexicon
is thus similar to the developing L1 lexicon inttkfze words with stronger
representations, words from a dense neighborheedntegrated more accurately than
words with weaker representations, words from asgpaeighborhood, thus; creating a
lexicon that is denser in nature.

Although the developing L1 lexicon and the devehgpiL2 lexicon appear to be
similar in terms of density, an important differeris the type of representation stored in
the lexicon. When children are young, they dohate the same lexical representations
that adults have (Storkel, 2002). The L1 childrespntations tend to be more generic or
holistic in nature, whereas L1 adults have finelged representations with more
phonetic-detail. In a second language word legragtult, the adult has already been
exposed to a first language phonemic system antiddhpractice creating lexical
representations. Itis assumed that the adulekiz4l representations have already
differentiated and would not be holistic like a ypguchild learning a second language
who has not had the experience of creating a lexiédow, this is not to say that the L2
adult learner’s lexicon will always have correqinesentations. To add to the difficulty
in acquiring representations, the L2 phonemic systey be different than that of the
L1. For example, in Spanish, the onset /p/ isaspirated like the onset /p/ in English.

So participants are most likely producinddtm] instead of the more correct [pato].

95



However, the novel representation will still betfgas [B] and [p] are derived from the
phoneme /p/ in English. The main point is thatespntations are still developing as
they are dynamic in nature in the adult lexiconis possible that the adult L2
representation will still have flaws. In the pnesstudy, although the results suggest that
the words from a dense neighborhood have stromgeesentations meaning that
learner’s learned these words more accuratelywmads from a sparse neighborhood
with weaker representations; it does not meanalsatong representation is a completely
correct representation. Overall language proficydmas a role to play in the developing
lexicon.

It was beyond the scope of the present study tmaavarying levels of
proficiency of the participants and the interactibereof with neighborhood density and
word learning. However, it would be predicted,dzhen the present results and the
presumed structure of the lexicon, that the lowefigiency speakers would have overall
weaker representations than those of higher pesfay speakers. Native speakers are
presumed to have correct representations, but atiwenspeakers who learned Spanish
as an adult may never acquire the correct phonsoind system and may therefore
never have completely correct representations. ré&peesentations of a highly proficient
speaker will not be holistic like a child’s, buethwill be phonetically differentiated
although they will have mistakes. Even the repreg®ns of an adult lower proficiency
speaker would be assumed to have differentiatdthewmh the lines between neighbors
would not be as distinct, the representations waolkdbe holistic like a child’s.

The participants in the present study had, on @@ 2 years of experience in

Spanish. However, the majority of the participaeisorted that they learned Spanish in
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a classroom environment and none had studied abi@aan the current classroom
Spanish being taught, students have anywhere bet8+®ehours a week during nine
months out of the year of classroom exposure imiSha None of the participants’
parents spoke Spanish in the home. The amoumnpoiere of an adult learning a
second language is very little when compared toild tearning a second language
(generally at home or in the L2 environment). Efere, adults are most likely
employing tools that they used when learning tret fanguage to learn words in a
second language as well as other cognitive stegedt would not make sense, for
example, for adults to revert to holistic repreaéinhs because while learning the L1
adults had already learned to differentiate betwsmemds and sound groups. It would
not make sense for an adult to differentiate betvwegious stop consonants (e.g., b, p, t,
g) and then suddenly, when learning a new langaaga adult, group them together.
(However, it would be possible to not differentiastween two phonemes in the L2 that
are allophones of the same phoneme in the L1 hmits beyond the scope of the present
study.) Reverting back to holistic representatimosild be like the adult lumpingato
andgatoas one representation when the adult has alraffdyedtiated between /p/ and
/g/ in the L1. Therefore, for adults learning as® language, although the
representations created will be weaker initialgyt will still be differentiated.
Additionally, because the words from a dense neagidiod have stronger
representations, the neighborhoods of the devejdpiexicon will be denser in nature

while the sparse neighborhoods continue to stremgtimore slowly).
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5.2.3 Pedagogical implications

The present pattern of results suggests that woydsa dense neighborhood are
learned and integrated into the lexicon more adelyrghan words from a sparse
neighborhood by English speaking adults learningn&h as a second language. These
results imply that when learning a novel wordsimore helpful to have lots of words in
the lexicon that sound similar to the new word kasd helpful to have few words in the
lexicon that sound similar to the new word. Wagpdsviously learned and stored into the
lexicon appear to aid in the learning of novel vgowhen the novel words have potential
membership in the existing neighborhood. The texflthe present study converge with
previous research in L1 examining lexical configiorawhere words from a dense
neighborhood were learned more accurately than svoodn a sparse neighborhood
(Storkel, et al., 2006); however, what the prestuindy added was the aspect of second
language word learning and integration of noveldsanto the lexicon.

It is clear that phonological similarity influence®rd learning — both in the
initial stage of word learning as well as secoragjstof word learning where words are
integrated into the lexicon. The present resultsta previous work in the second
language acquisition word learning research innloabnly do semantics influence word
learning, but so does phonology. Second langusagshers, when teaching vocabulary,
could capitalize on teaching words similar in sotm¢he words that are being taught.
For example, in addition to teaching words assediatith going to the zoo, the teacher
could also teach words that are similar soundinpe¢ovarious vocabulary words

associated with going to the zoo. When teachiegntbrdmonoin Spanish, “monkey” in
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English, the teacher could also teach the wtds, motg or manogiven that they are

phonological neighbors.

Teachers can also utilize neighborhoods to reviends: For example, if the
learner was learning the wonagbonq the teacher could revisit the previously learned
neighborhood of whicimonois a member. Therefore,ifonohad many similar
sounding words in its neighborhood, the studentdcquickly reviewtono, motopr
mana The teacher would check the Beginning Spanisticba to see which neighbors
of monothat the students had already learned and thdd oeinforce these words. One
way of reviewing the neighbors or introducing normeighbors would be using non-
communicative activities. For example, the teadoerd have students do a mechanical
exercise for bell-work such as a crossword puztler all the clues are answers from a
phonological neighborhood. Or, students could dmed search where all the words to

be found are neighbors of one another.

A different pedagogical interpretation of the réswalf the present study would be
that, since dense words appear to receive an ‘dost” from their neighborhoods
whereas sparse words do not have much in the wagighborhood reinforcement,
teachers should give more varied and explicit expososparsewords during classroom
instruction. For example, sparse words couldigklighted in short stories, vocabulary
lessons, picture stories, role playing, imagerygtber communicative activities that
reinforce these words and their meanings, theretwiging an instructional boost to
these less-easily learned words. The key poithiasteachers have awareness of which
words in their lessons are members of a dense In@igbod and which words are

members of a sparse neighborhood so that theyagaratvantage of dense
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neighborhoods where they exist, and provide addititexical support where they do

not.

Essentially, the present study is not looking f@aee current teaching methods,
but to enhance ways of approaching word learnirggsecond language. It is already
well-known that semantic similarity helps studdetan words effectively (Barcroft,
2002, 2003; Finkbeiner & Nicol, 2003) as some Sglatext books are organized in a
semantic fashion (e.g., VanPatten, et al., 200d)remwv it is also known that
phonological similarity aids in vocabulary learnindf teachers use phonological
similarity as an additional tool in their teachirgpertoire, then it is possible that word

learning will become more accurate and more efficie

As a follow up to the present study, one tool thiditbe created to ease use in the
classroom as well as aid in additional psycholisticiresearch is an online database of
the Beginning Spanish Lexicon. This databaseb®luseful in developing lesson plans
that incorporate the use of phonological neighb&fsing the online lexicon, teachers
will be able to search for novel words they wantetach and will be able to see the
neighbors that a typical beginning Spanish leaknervs. Another way to use the
lexicon would be that teachers can see which wibagle many similar sounding words —
the words that are in dense neighborhoods witmg&orepresentations — and maybe
give more time and focus the exposure to the wattsfewer similar sounding words —

the words that are in sparse neighborhoods wittkere@presentations.

Knowing that phonological similarity also influerscevord learning along with

semantic similarity simply gives another teachiogl to second language Spanish
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teachers. The present results suggest that thew a language-specific mechanism that
helps word learning, but rather more of a univelsaining mechanism where words

with many similar sounding neighbors, or lots gbgaort, tend to be learned more
accurately than words with fewer similar soundimgghbors, or little support. Knowing
that the sparse words are more difficult to leard are learned with less accuracy,
teachers could spend a little more time on theselsvim support a student’s learning of
novel vocabulary. Understanding how phonologiaailarity influences word learning
and how the lexicon is structured will enhance botary learning in Spanish second

language instruction.
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6. Future Research Directions

The present work has served as a jumping off goimfuture research directions.
Due to the interdisciplinary nature of the preseatk, psycholinguistic theory could be
combined with pedagogical application in futuresgsh. Psycholinguistic studies are
generally restricted to a lab-based setting wiscln excellent place to start to
understand the underpinnings of a psycholingumaticel. For a future research
direction, psycholinguistic models could continaee explored as well as being
examined in action, such as in a more appliedgglike a classroom. The goal is to
bridge the gap between psycholinguistic theory@eahgogical application.

Psycholinguistic theory has examined how wordsrdegrated into the lexicon
by first language speakers, yet, there is littkeegch examining how words are
integrated into the lexicon by second languagelspea There needs to be further
research conducted to examine more in detaiienof lexical engagement. The
present study only had two sessions, or time-pomisGaskell and Dumay (2003) and
Leach and Samuel (2007) had at least four datagad a session for participants to
come back after at least a week to show what theyétained. An extension and
application of the current work would be to teattidents new vocabulary words in
Spanish over the course of a school week andhest each day. After finishing initial
testing, a researcher could return after two wekkretest and measure what was
retained. Of course, variables such as neighbarkeasity should be manipulated to
further examine the influence of phonological sarity on word learning.

It would also be interesting to compare word leagrbased on semantic

groupings to word learning with the additional bigtr&f phonological similarity. This
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project would take the present results and evelgtapply them to word learning in the
classroom. First, it would be important to estbin a laboratory-based setting that
there is a difference in word learning betweenipi@gdnts who learn semantically related
words without words being similar sounding and ipgrants learning words when
phonological similarity is also incorporated duringining. Second, the psycholinguistic
findings would be applied to the classroom with yvoups of students. One group of
students, the control group, would not be exposgthbnologically similar words when
learning new vocabulary. The experimental groupildide exposed to phonologically
similar words when learning new vocabulary. Ipisdicted that phonological similarity
would enhance word learning — not only in labonatettings, but also in a more applied
setting: the classroom. Once it is suggestedetmgtioying phonological similarity in a
classroom is beneficial, it would be possible takweith language teachers to enhance
second language curricula.

Another project that would be interesting woulde@mining the theory of how
memory improves with repeated testing. Karpicke Boediger (2008) have shown
memory performance for a list of words actuallyreases with additional tests of the list,
even though the list was only studied briefly, aodadditional study exposure occurred.
This is not an intuitive finding, as it is ofterotight that studying is the best way to
improve accuracy in memory. The authors used Enmgbwabhili word pairs in their
study to test English speaker’'s memories when iegnthe word pairs. The English
speakers had never learned Swahili before the emeet. It would be interesting to
expand on the theory that memory improves for iasee testing and examine second

language learners given real-world word pairs @irtfirst and second language. The
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participants would have information stored in thexicons about both languages, which
would mean that it would be possible to examinernfaence of phonological similarity
in memory. After exploring this idea in a labongtdvased setting, it would be important
to apply it to a classroom where different groupstadents have different amounts of
testing sessions versus studying sessions whamrgarew vocabulary. Vocabulary
testing is an integral part of second languagehiegand it is important to understand
how testing influences the memories of student vieadners.

Another study involving memory would be further @stigating the von Restorff
effect (von Restorff, 1933) interacting with woehlning. The universal mechanism that
drives word learning appears to favor words frodease neighborhood over words from
a sparse neighborhood; however, the von Restddtiedppeals to learners remembering
words from a sparse neighborhood rather than wioods a dense neighborhood. It
would be interesting to find out if in the initislages of word learning, lexical
configuration and lexical engagement are influerfastiby the universal mechanism
that appears to drive word learning and then kdtieing the retention of a learned
stimulus will then be governed by the von Restefféct.

Regarding proficiency, it would be interesting &rform a similar study to the
present work with proficiency as an independeniabde. In order to fully examine how
the lexicon is structured and the strength of nogptesentations, it is important to look
at various levels of learner proficiency. Loweofpriency level speakers are predicted to
have overall lower accuracy rates and weaker reptasons, but it is still assumed that
there would be some influence of neighborhood dgn#is speakers approach near-

native proficiency levels, it is possible that réac times will come into play. As lexical
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representations strengthen, the response timgeedeted to diverge. Words that are
responded to more accurately may also be respdondedre quickly. In native speaker
production and perception papers, reaction tima wasignificant. It is predicted that as
speakers gain proficiency and become more natikeg4hey too will respond more
quickly to words from a dense neighborhood durirmgdMdearning (following the
universal mechanism). However, it would be intengsto see at which point the learner
possibly patterns like the native speaker (competdiuring production (Vitevitch &
Stamer, 2006, 2009) and facilitation during rectigni(Vitevitch & Rodriguez, 2005)).

It may also be interesting to examine the mannarhich words and their
neighbors are presented. If a teacher or resaangre to present the neighborhood of a
target word sequentially rather than all at onca toreign language learner, the accuracy
rates may be different that what was found in tles@nt study. In other words, if the
student or participant already knows the targehefneighborhood, how would there
results vary if the neighbors were presented #fietarget is already known?

It is important to understand how lexicons arectmed, how proficiency
interacts with word learning, how memory interaegith neighborhood density, and the
very nature of second language word learning. Weaithing is a daily activity, yet
second language learning adults often strugglailegmvords in the target language.
Incorporating word learning strategies such as plomical similarity will increase
accuracy in L2 vocabulary learning.

It is clear that there are factors that acceldfraenitial acquisition of a word
form. The majority of the research has examined Wwords are initially learned.

However, what is less clear is how words are iratesgl into the lexicon. Future research
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indicated in the present study should answer questbout what factors influence novel
word integration and about what strategies adaltseanploy to better learn novel words
in a second language. Additionally, future reseatwould examined strategies that

teachers can use when teaching words in a secngddge such as using neighborhood

density as suggested in this dissertation.
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7. Appendices

7.1 Stimuli with Pix

Picture Spanish Spanish English Neighborhood Density
Phonology  Orthography Word
&M Ibeka/ beka hood dense

o

\L

v
I

&

/bota/ bota boot dense

/kuna/ cuna crib dense

/pato/ pato duck dense

gﬁf /bitZo/ bicho bug sparse
@ /bule/ bule pitcher sparse
/kema/ quema fire sparse

/pulo/ pufio fist sparse
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Picture Spanish Spanish English Neighborhood Density
Phonology  Orthography Word
/bala/ bala bullet dense
/kuja/ cuia wedge dense
/pa)o/ pafo cloth dense
/poso/ pozo well dense
/buke/ buque ship sparse
/kubo/ cubo bucket sparse
/puko/ puco earthenware sparse
bowl
— /pote/ pote flower pot sparse




7.2 Questionnaire

Language History Questionnaire [adapted from (Laglg 2006)]

Name: e-mail; te: da

Please answer the following questions to the biegbuar knowledge.
1. Age (in years)
2. Sex (circle one) Male Female
3. Current year in college: Freshman Sophomore  Jdunio Senior
4. Country of origin:

5. Country of residence:

6. What is your native language?

7. Are you fluent in any other languages? If so, WwHanguages? Please note that
fluency means that you can speak the languageeasgh.

8. Are you currently learning any languages other §aur native langauge? If so,
which languages?

9. In which Spanish class(es) are you currently eedd| (please circle your
selection)

Span 104 Span 105 Span 108 Span 212 Span 216

Span 324 Span 340 Span 424 Other

10.What other Spanish classes have you taken at thetgdity of Kansas?

Span 104 Span 105 Span 108 Span 212 Span 216

Span 324 Span 340 Span 424 Other
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11.How many years (to the nearest half-year) did yaurl Spanish in

a. High school?

b. Junior high?

c. Elementary?

12. How have you learned Spanish so far? (please&kdheappropriate response)

a. Mainly through formal classroom instruction

b. Mainly through interacting with people

c. A mixture of both

d. Other (specify)

13.Please rate your ability in Spanish by placing ac&mark in the appropriate
column in the following table:

Very poor

Poor

Fair

Functional Good

Very
Good

Native-
like

1

2

3

4 5

6

7

Reading
proficiency

Writing
proficiency

Speaking
proficiency

Fluency

Listening ability

14.Please provide the age when you were first exptwsedch skill in Spanish:

Skill Age
Speaking 20
Listening 20
Reading 20
Writing 20

15.Do you have a foreign accent when you speak Spanish

a. If so, rate your accent on a scale from 1 (not nafcdn accent) to 7 (very strong

accent)
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16.What language do you usually speak to your mothkeowme? (If not applicable
for any reason, write N/A)

17.What language do you usually speak to your fathboee? (If not applicable for
any reason, write N/A)

18.What languages can your parents speak fluentlyofiapplicable for any reason,
write N/A)

a. Mother

b. Father

19.What language or languages do your parents ussadigk to each other at home?
(If not applicable for any reason, write N/A)

20.Estimate, in terms of percentages, how often yeuyasir native language and
other languages per day (in all daily activitiesnbined)

Native language %
Second language %
Other languages % (specify: )

(Total should equal 100%)

21.Estimate, in terms of hours per day, how oftenwmaitch TV or listen to radio in
your native language and other languages per day

Native language (hrs)
Second language (hrs)
Other languages (gpeeifanguages and hrs)

22.Estimate, in terms of hours per day, how often igad newspapers, magazines,
and other general reading materials in your ndéimguage and other languages
per day.

Native language (hrs)
Second language (hrs)
Other languages (gpeeifanguages and hrs)

23.Estimate, in terms of hours per day, how often yse your native language and
other languages per day for work or study relatgividies (e.g., going to classes,
writing papers, talking to colleagues, classmatepeers).

Native language (hrs)
Second language (hrs)
Other languages (gpeeifanguages and hrs)
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24.1n which languages do you usually:

a. Add, multiply, and do simple arithmetic?

b. Dream?

c. Express anger or affection?

25.When you are speaking, do you ever mix words oresees from the two or

more languages you know? (If no, skip to ques#on

26. List the languages that you mix and rate the fraqu®f mixing in normal

conversation with the following people, on a sdaben 1 (mixing is very rare) to

5 (mixing is very frequent). Write down the numbethe box.

Relationship

Languages Mixed

Frequency of mixing

Spouse/family

Friends

Co-workers

27.In which language (among your best two languages)oa feel you usually do
better? Write the name of the language under eactitoon.

At home

At work

Reading

Writing

Speaking

Understanding

28. Among the languages you know, which language i®tteethat you would prefer
to use in these situations?

At home At work At a party In general
29.1f you have lived or travelled in other countries more than three months,

please indicate the names of the country or casjtyiour length of stay, and the
languages(s) you learned or tried to learn.

30.If there is anything else you feel is interestimgnoportant about your language
background or language use, please comment below.
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7.3 Examples of Experiments
7.3.1 Picture Naming Task

The following is an example of what participant&/shuring the picture naming
task. Participants were instructed to say, althelname of the picture presented in
Screen 2. Screen 1 was shown for 500 ms followeal gtimulus randomly presented in
Screen 2.

Screen 1:

kkkxk
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Screen 2:
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7.3.2 Three Alternative Forced Choice Task

The following is what participants saw during th&C3task. Three stimulus
pictures were presented side-by-side with one tavged simultaneously auditorily
presented. The participant was instructed to séhecappropriate picture, the picture
that matched the auditory stimulus, as quickly aséccurately as possible. The circle
on the left was red and corresponded to the retmoin the response box. The circle in
the center was yellow and corresponded to the wdblatton in the response box. The

circle on the right was green and correspondebldéateen button on the response box.
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