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Despite considerable evidence suggesting that second language (L2) learners
experience difficulties when processing morphosyntactic aspects of L2 in online
tasks, the mechanisms underlying these difficulties remain unknown. The aim of this
dissertation is to explore possible causes for the difficulties by comparing attentional
mechanisms engaged at the early stage of lexical access in native and nonnative

language processing.

The study utilized a grammatical priming paradigm to examine the manner in which
native and L2 speakers of Russian access and integrate morphosyntactic information
when processing gender and number agreement that operates between nouns and

adjectives within the same noun phrase (e.g., prostoj kozjol “simple-MASC-SG goat-



MASC-SG”) and between nouns and verbs across phrasal boundaries (e.g., byl kozjol

“was-MASC-SG goat-MASC-SG”).

While native participants (N=36) invoked both automatic and strategic attentional
mechanisms, highly proficient L2 participants (N=36), who had been able to perform
at the native-like level in offline tasks, exhibited delayed activation of
morphosyntactic information and reliance on strategic mechanisms that operate after
lexical access. The finding suggests that L2 difficulties with grammar, that are usually

regarded as deficits, may reflect differences in the dynamics of lexical activation.

The study also found robust priming effects for both categories and evidence of the
Markedness Effect (Akhutina et al, 1999) in both groups of participants: nonnative
participants recorded differences in the magnitude of priming between feminines and
masculines as well as between singulars and plurals, and native participants showed
differential contribution of facilitatory and inhibitory components of priming in
response to different genders and numbers. The findings suggest that gender and
number may require different processing mechanisms, which, along with salience of
morphological markers and agreement structures, may contribute to agreement

processing in local dependencies more than syntactic distance.
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CHAPTER ONE: INTRODUCTION

The dissertation was motivated by evidence suggesting that second language (L2)
learners experience more difficulties acquiring morphosyntax in comparison with lexical-
semantic information (Bowden, 2007; Clahsen & Felser, 2006a, 2006b; Clahsen et al,
2010; Hahne & Friederici, 2001), by recent re-examination of the Fundamental
Difference Hypothesis (Bley-Vroman, 1989, 2009), and by the debates about the nature
of native/nonnative differences in the processing of inflected words (see Gor, 2010, for

review). Several hypotheses have been proposed to explain L2 difficulties with grammar.

Generative second language acquisition researchers examine the nature of adult L2
speakers’ interlanguage grammar representations compared to the native grammar of the
target language (for a full discussion of generative approaches in second language
acquisition, see lonin, 2012). Some posit that these representations are in some way
impaired, and that L2 speakers’ errors with morphology are indicative of their deeper
problems with syntax (e.g., Eubank’s Weak Transfer/Valueless Features Hypothesis
[1993/94, 1996], Beck’s Local Impairment Hypothesis [1998], Hawkins and Chan’s
Failed Functional Features Hypothesis [1997], Hawkins’ Representational Deficit
Hypothesis [2003], and the Interpretability Hypothesis [Hawkins & Hattori, 2006;
Tsimpli 2003; Tsimpli & Dimitrakopoulou, 2007; Tsimpli & Mastropavlou, 2008]).
These approaches have primarily focused on whether adult L2 learners are capable of
acquiring formal features that are not part of their first language (L1) grammar suggesting
that learners’ native language transfer may influence the accessibility of morphosyntactic

features in L2 (e.g., Chen, Shu, Liu, Zhao, & Li, 2007; Hawkins & Casillas, 2008; Hopp,



2007, 2010; Sabourin, 2003; Sabourin & Haverkort, 2003; Tokowicz & MacWhinney,
2005; Tsimpli & Dimitrakopoulou, 2007). In direct opposition to these approaches are
full-access-to-universal-grammar models of L2 acquisition (Frenck-Mestre, 2009;
Rothman, Judy, Guijarro-Fuentes, & Pires, 2010; Schwartz & Sprouse 1994, 1996),
which claim that adult L2 learners are capable of acquiring native-like syntactic
representations and that their problems are not due to any underlying syntactic deficits,
but rather to a mapping problem between syntax and morphology, or difficulty retrieving
inflectional morphemes (the Missing Surface Inflection Hypothesis [MSIH)] [Haznedar
& Schwartz, 1997; Lardiere, 1998a, 1998b, 2000; Prévost & White 2000; Schwartz &
Sprouse, 1996; White et al., 2004). In other words, missing inflection is seen as an access

failure, rather than a representation deficit, due to heavy processing demands.

These different theoretical positions have stimulated research of important issues in
second language acquisition; however, each account has problems. There is a logical flaw
in the representational accessibility-deficit dichotomy: “the burden of proof to accept the
hypothesis that a knowledge structure is absent is very difficult to achieve. Just as in any
signal-detection problem, a failure to detect a knowledge structure could be due to the
sensitivity of the measure or the criterion being used” (Milberg et al., 1999, p. 644).
Moreover, evidence of cortical reactivity to gender violations, especially in highly
inflected language, in lower-proficiency L2 learners (Tokowicz & MacWhinney, 2005;
Tokowicz & Warren, 2010) suggests that even beginning learners may have grammatical
representations which they may only access implicitly and that with growth in

proficiency they may demonstrate convergence with native speakers (e.g., MacLaughlin



et al., 2010). As for L1 language transfer, it cannot not be the only factor that would
explain L1/L2 differences (Clahsen et al, 2010): L2 learners from typologically distinct
L1 backgrounds exhibit similar performance patterns (e.g., Sato, 2007; but see Portin et

al., 2008).

The representation-processing dichotomy cannot fully account for the wide range of
behavioral phenomena in L2, either. Each position has largely drawn support from a
specific and limited set of experimental paradigms (using either online or offline
measures). For example, studies that provide evidence for impaired representations have
used offline tasks that measure effects observed at the end-points of a number of
processes after the test stimulus has been presented and processing has been completed
(e.g., grammaticality judgment, picture selection, word reading and repetition, sentence-
picture matching, categorization, etc.). Since offline tasks involve both linguistic and
non-linguistic processing components, such as memory and attention, they can obscure
performance in any single area, including language domain (Shapiro, Swinney, &
Borsky, 1998). In contrast, most of those studies that have concluded that L2 learners’
grammatical difficulty stems from processing deficits, have relied almost entirely on
online tasks. These tasks measure effects occurring at various temporal points during
ongoing processing and are sensitive to fast-acting, automatic processes, as well as to
processes that rely on the integration and interaction of several types of information, and
so may offer a better insight into the underlying processing mechanisms. However, the
outcomes of online studies depend on which temporal point during language processing

the experimental procedures are targeting and on which type of priming procedure these



experimental procedures employ: in recent studies using regularly inflected —ed primes,
L2 learners did not show facilitation in masked priming experiments (Neubauer &
Clahsen, 2009; Silva & Clahsen, 2008), but were similar to native speakers in terms of
the amounts of facilitation they showed in cross-modal priming experiments (Basnight-
Brown et al., 2007, cited in Clahsen et al., 2010). Since masked priming is believed to tap
access-level representations, whereas cross-modal priming is believed to tap central-level
representations (e.g., Marslen-Wilson, Tyler, Waksler, & Older, 1994; Marslen-Wilson,
2007), the findings suggest that the observed L1/L2 differences are confined to early
stages of form-level access, and that central or lemma-level processing is similar in the
L1 and L2. Hence, methodological differences may tap into different representations and

falsely suggest or inconsistently detect processing anomalies in L2.

Cognitive second language acquisition researchers emphasize the role of psycholinguistic
and neurolinguistic processes underlying and conditioning knowledge acquisition and
real-time production and comprehension in L2. To explain L2 learners’ problems with
acquisition of grammar, Ullman ties aspects of the lexicon-grammar distinction to the
distinction between two brain memory systems, declarative and procedural memory and
suggests that the acquisition of grammatical-procedural knowledge in adults is more
problematic than the acquisition of lexical-declarative knowledge as a result of decreased
rule-abstraction abilities due to augmented working memory capacity, the attenuation of
procedural memory, and the enhancement of declarative memory (Ullman, 2001, 2005).
Similarly, Paradis (2004, 2009) notes that the ability of procedural memory to support

learning and computational operations diminishes with age, forcing adult second



language learners to rely more heavily on declarative memory than do children acquiring
a first language. DeKeyser posits that L2 acquisition is governed by general laws of
human learning and, since L2 is acquired through the same mechanisms of
proceduralization of declarative knowledge as other cognitive skills, that different
cognitive mechanisms are engaged in L1/L2 learning before and after the critical period
(2000). According to the Shallow Structure Hypothesis, L2 grammar does not provide the
kind of information required to process complex syntax in native-like ways and forces L2
learners to rely on “shallow” parsing strategies favoring lexical-semantic and other non-
syntactic cues to interpretation (Clahsen & Felser, 2006a; b; Silva & Clahsen, 2008;

Clahsen et al, 2010).

In contrast with these positions is a view that ties the poor mastery of morphosyntax
exhibited by L2 learners to difficulties with non-syntactic, domain-general factors such as
low L2 working memory capacity, poor decoding, and/or slower L2 processing speed
(McDonald 2000, 2006) resulting in weaker links between semantic and phonological
representations and poor lexical access (McDonald & Roussel, 2010). However, simple
processing speed, according to Segalowitz, is “a relatively uninteresting feature because
it is purely relative” (2007, p. 2), and does not necessarily reflect automaticity
characterizing native-like processing (Segalowitz & Segalowitz, 1993) that is not only
fast but is essentially effortless, attention-free, unconscious, obligatory, parallel, and
(almost entirely) ballistic (Hulstijn, van Gelderen, & Schoonen, 2009). Besides, there is
evidence that even those L2 learners who perform a given task with the same speed as

native speakers show the same nonnative-like processing patterns as more slowly



performing L2 learners, suggesting that resource deficits in L2 may compound the effects
of morphosyntactic processing difficulties in the language-specific stages of processing

rather than account for them (Clahsen et al., 2010; Trenkic, 2007).2

Evidence of dissociation between L2 performance in offline and online tasks parallels the
dissociation between native and nonnative processing and suggests that L1/L2 differences
are not only quantitative but qualitative due to insufficiently automatized (DeKeyser,
2001, 2009) or not fully integrated morphosyntactic knowledge (Jiang, 2004, 2007; Jiang
et al., 2011). However, it is not clear how such selective integration and automatization
can be explained. Nor is it clear what cognitive mechanisms underlie morphosyntactic
processing in L2. The distinction between mechanisms that are automatic (i.e.,
unstoppable or ballistic rather than simply fast) and those that are under strategic control
pervades the cognitive psychological literature on skill acquisition (Anderson, 1983;
Levelt, 1989), literature on language disorders (Blumstein et al., 1991; Milberg et al.,
1995; 1999; Arnott, 2001; Arnott et al., 2005, 2010; 2011), and is central to many
accounts of L2 acquisition (DeKeyser, 2001, 2007a, 2007b; N. Ellis, 2002; Hulstijn &
Hulstijn, 1984; Hulstijn, Gelderen, & Schoonen, 2009; Segalowitz & Hulstijn, 2005;
Favreau & Segalowitz, 1983; Segalowitz, 1997, 2003, 2007, 2010). The acquisition of
grammatical fluency in L2 is manifested in accuracy in production and comprehension,

while the acquisition of cognitive fluency is manifested in “access fluidity—the process

? The extent to which the processing is noise-free can be captured by a coefficient of variation (CV) of a
person’s RT in a judgment task computed by dividing the standard deviation of all responses of a given test
taker by the mean RT (CV = SDgr/mean RT) (see Segalowitz, 2003; Segalowitz & Hulstijn, 2005).
When, in the case of automatization, component processes become routinized or are eliminated altogether,
mean RTs and SDyt reduce along with CVgr, suggesting not only quantitative differences in speed but also
qualitative differences in how information is processed (DeKeyser & Criado-Sanchez, 2012; Segalowitz,
2003, 2010).



of connecting words and expressions to their meanings (often referred to as lexical
access),” and in “attention control—the process by which a language user focuses and
refocuses attention in real time as the message being communicated unfolds”
(Segalowitz, 2007, p.2). Investigating these processes in combination offers more

leverage to SLA research than investigating each process separately.

Gender and number agreement has proven particularly suitable for investigations of
morphosyntactic variability in L2. Despite numerous studies (e.g., Acufia-Farifa, 2009;
Ayoun, 2007; Friederici et al., 1999; Granfeldt, 2005; Griiter, Lew-Williams, & Fernald,
2012; Hawkins & Franceschina, 2002; 2004; Jiang, 2004, 2007; Jiang et al., 2011,
McCarthy, 2008; Vatz, 2009; White et al., 2004), evidence regarding the extent of
morphological insensitivity in L2 learners continues to be a matter of debate. For
example, it has been suggested that L2 learners are not sensitive to morphemes that are
not instantiated in their L1 compared to ones that are (e.g., Hawkins & Casillas, 2008;
Chenet al., 2007; Sabourin, 2003; Sabourin & Haverkort, 2003; Tokowicz &
MacWhinney, 2005; Tsimpli & Dimitrakopoulou, 2007, Jiang, 2007; Jiang et al., 2011).
Further, while early and proficient late bilinguals of gendered languages are sensitive to
noun-adjective agreement in both gender and number, this sensitivity to agreement
violations was shown to be absent in low-proficient late bilinguals (e.g., Alarcén, 2009;
Keating, 2009; Osterhout et al., 2008; Sagarra, 2007; Sagarra & Herschensohn, 2008;
Tokowicz & MacWhinney, 2005), implying that sensitivity to grammatical gender and

number discord is modulated by L2 proficiency level (Sagarra & Herschensohn, 2011).



Empirical evidence is inconclusive regarding whether gender and number agreement are
represented differently at the lexical level and, if they are, regarding the complexity of
gender processing versus number processing. Some monolingual studies claim that
gender and number are processed similarly (e.g., Lukatela et al., 1987; Osterhout &
Mobley, 1995), whereas other studies reveal that monolinguals have more difficulty
processing gender than number agreement (e.g., Anton-Méndez et al., 2002; Barber &
Carreiras, 2003, 2005; De Vincenzi, 1999). This larger cognitive difficulty of processing
gender is explained by the fact that grammatical gender is a stem-inherent feature of a
lexical representation that is stored and not computed. In contrast, number is considered a
morphological feature that combines with the stem of the word (e.g., Franceschina, 2001;
White et al., 2004). So, while gender discord forces the processor to return to the lexical
identification stage, number discord merely requires checking of the final processes of
syntactic recognition without having to return to the initial processes of lexical access
(e.g., Dominguez, Cuetos, & Ségui, 1999). There is insufficient evidence regarding the
acquisition of gender versus number agreement in L2, especially, in a richly inflected
language, as the picture becomes “more intricate” when models of gender versus number
processing “are extended to more complex morphological systems” (De Diego-Balaguer

& Rodriguez-Fornells, 2010, p. 233).

This dissertation takes as its starting point the notion that, despite current considerable
evidence suggesting that L2 learners experience difficulties with morphosyntactic aspects
of their L2, the mechanisms underlying morphosyntactic processing remain unknown.

Since language processing is a dynamic process that involves a number of time-



dependent processing components or stages, it can be assumed that disruptions during
early stages of lexical access (prelexical, or pre-access processes), such as changes in the
dynamics of activating morphosyntactic information and maintaining it for a critical time
frame may induce a cascading effect and disrupt the integration stages (postlexical, or
post-access processing) (Arnott, 2001; Arnott et al., 2011; Blumstein, 1997; Blumstein &
Milberg, 2000; Milberg et al., 1999). The bases for language deficits have been widely
investigated in patients with aphasia, Alzheimer’s dementia, Parkinson disease, and
schizophrenia (e.g., Barch et al., 1996; Chertkow et al., 1994; Milberg et al., 1995), and
extending findings from aphasics research to the field of second language acquisition can

offer a promising perspective for examining language deficits in L2 learners.

A new account of the diverse range of priming phenomena reported in Alzheimer’s
dementia has been proposed by Milberg and colleagues (1999). According to their
Gain/Decay Hypothesis, language pathologies can cause subtle changes in either the level
or rate of semantic activation: a slight delay in accessing information or an early decay of
activated information at early stages of processing, such as lexical access, may disrupt
language processing at a later stage of information integration. Since similar mechanism
operate in both semantic and morphosyntactic priming (e.g., Barber & Carreiras, 2005;
Bates et al., 1996; Cacciari & Padovani, 2007; Gunter et al., 2000; Gurjanov, Lukatela,
Lukatela et al., 1985; Gurjanov, Lukatela, Moskovljevic et al., 1985; Hagoort & Brown,
1999; Hillert and Bates, 1996; Lukatela, Kostic, Feldman et al., 1983; Vainio et al., 2003;
Wicha, Bates, Hernandez et al., 1997), an examination of morphosyntactic priming

patterns in L2 learners from the perspective of the Gain/Decay Hypothesis may offer



valuable insight into why L2 learners performance on grammar is not native-like. The
Gain/Decay Hypothesis (Milberg et al., 1999) predicts that deviant performance may be
caused by changes in either the level or rate of semantic activation rather than by
impaired syntactic knowledge or impaired syntactic processing. Based on the assumption
that lexical access represents a crucial entry-level stage of virtually all aspects of
language processing, exploring the dynamics of lexical access in L2 seems to be an ideal
point of departure in the investigations of L2 difficulties with morphosyntax. To the best
of my knowledge, no study so far has attempted to simultaneously investigate the
complex interplay of the attentional mechanisms underlying the access to
morphosyntactic information in L2 and the types of morphosyntactic structures to

determine why and where online L2 processing may be failing.

This dissertation aims to: (1) define the morphosyntactic language abilities of a group of
L2 learners of Russian within a specified proficiency range; (2) determine whether
native/nonnative differences in processing morphosyntactic structure arise pre- or
postlexically during online processing; (3) examine the dynamics of the automatic and
attentional mechanism(s) involved in accessing morphosyntactic information in the
lexicon in order to determine whether automatic or controlled (expectancy-based)
mechanisms account for L2 grammatical deficits; and (4) investigate priming patterns in
different types of syntactic dependencies and in gender and number agreement in order

to compare their nature, locus, and direction in native and nonnative participants.
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To this end, this dissertation explores Russian native and nonnative speakers’ sensitivities
to morphosyntactic markers in gender and number agreement governed by two types of
local dependencies: noun-adjective (NA) agreement reflecting a within-phrase
dependency in word pairs that form a single constituent and noun-verb (NV) agreement
reflecting a dependency that crosses syntactic phrase boundaries. It also compares the
processing of gender and number agreement in order to identify any differences in
processing patterns that may be have been caused by differences in the nature, locus, and
direction of priming, as well as in the underlying mechanisms involved. By using online
(lexical decisions with priming) tasks the dissertation not only examines the ability of
nonnative speakers to implement their linguistic knowledge in real-time processing but
examines events that can reveal dissociations of linguistic knowledge structures from the
operations required to access those structures (Blumstein, Milberg, Dworetzky, & Rosen,

1991; Milberg & Blumstein, 1981).

Chapter 2 reviews the literature on lexical access and theoretical models of the
mechanisms of priming, and the literature on gender and number agreement. Chapter 3
reports on two preliminary studies. The first study one aimed to characterize the language
performance of L2 learners in comparison to native speakers in an offline task and the
second study aimed to develop a priming paradigm that allowed subsequent explorations
of the time course of morphosyntactic priming and the underlying processing
mechanisms. Chapter 4 presents the methodology of the main study, Chapter 5 presents
the results, which are discussed in Chapter 6. Chapter 7 presents the general discussion

and concludes.
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The dissertation represents a comprehensive evaluation of events at the access level of
native and nonnative language processing, dissociating processes that previously have
been confounded and, therefore, signifies a novel approach to examining language
processing in L2. Understanding the underlying mechanisms of lexical access in L2 has
important implications for theories of both native and nonnative language processing and
contributes to the current debates about the nature of L1/L2 differences in processing

grammar.
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CHAPTER TWO: BACKGROUND

2.1 Lexical access and theoretical models of the mechanisms of semantic priming
Each word of a language is defined in terms of its semantic, syntactic, morphological,
and phonological properties (Levelt, 1989, 1999) and can be accessed via perceptual
analysis of its visual or acoustic features (Becker, 1980; Morton, 1969). In order to
understand the meaning of a printed word, the reader consults the word’s representation
in his/her internal lexicon. This consultation is referred to as lexical access and is
generally assumed to be necessary when deciding whether an orthographically legal letter

string is a word or not (Besner & Swan, 1982).

There are two classes of models that explain how lexical access occurs (Gleason &
Bernstein, 1998): (1) serial search models propose that the lemma and lexeme levels of
lexical access are in a feed-forward serial relation and that lexical access occurs by
sequentially scanning all lexical entries, one entry at a time, to determine whether the
item is a word or not, and then retrieving the necessary information about it (e.g., the
autonomous search model by Forster, 1976), whereas (2) parallel access (activation)
models posit that perceptual input about a word activates lexical items directly, that
multiple entries can be activated simultaneously, and that the lexical item which shares
the most features with the targeted stimulus is the one that is chosen (e.g., Marslen-
Wilson’s (1987) cohort model, McClelland & Seidenberg’s (1989) connectionist model,
and Morton’s (1969) logogen model). Parallel access models, which describe the process
or word recognition in terms of activation of a word’s mental representation in memory,

are currently more widely accepted than serial models to explain lexical access
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(McNamara, 2005). I, in this dissertation, will examine lexical access on the basis of
these parallel models, which postulate the existence of automatic and strategic
mechanisms of attentional control that can operate before or after lexical access (e.g.,

Collins & Loftus, 1975; McNamara, 2005; Neely, 1977, 1991; Posner & Snyder, 1975).3

2.1.1 Automatic spreading activation

Spreading activation models (Anderson, 1976, 1983, 1993; Collins & Loftus, 1975;
Posner & Snyder, 1975) can be considered the canonical models of semantic priming.
They share three fundamental assumptions: (a) retrieving an item from memory amounts
to activating its internal representation, (b) activation spreads from a concept to related
concepts, and (c) residual activation facilitates a concept’s subsequent retrieval. For
example, the visual presentation of the word /ion activates its internal representation. This
activation spreads to all related lexical entries, such as tiger. If the word tiger appears
soon after the word /ion, it can be identified more quickly than it otherwise would, and
more quickly than an unrelated word such as chair, because it is already partially
activated (or ‘primed’). This process is known as ‘automatic spreading activation’, or
ASA (Collins & Loftus, 1975). The process of spreading activation has been incorporated
into network models of memory, or mental lexicon, conceptualized as a network of
interconnected or linked neuron-like elements (Neely, 1991), or nodes. The nodes
correspond to concepts and links correspond to various types of relations between

concepts (McNamara, 2005).

3 Note that the distinction among mechanisms that are related to attentional control does not reflect the
distinction between sublexical (below the word) (Taft, 1994) and supralexical (above the word) (Giraudo &
Grainger, 2000) accounts of morphological processing.
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Automatic cognitive processes are defined as those having a quick onset, proceeding
without intention, awareness, or the participant’s control, are fast-acting, effortless, do
not demand attentional resources, do not interfere with other tasks, and are not strategic
(Neely, 1977, 1991; Posner & Snyder, 1975; Schneider & Shiffrin, 1977; Shiffrin &
Schneider, 1977). “Once appropriately initiated, activation obligatorily and automatically
spreads from structural constituent to structural constituent in a dynamic wave front of
activation that rises and falls over time” (Milberg et al, 1999, p. 644). It is generally
assumed that ASA occurs at each level of linguistic representation within the lexicon,
namely semantics, syntax, morphology, and phonology (Blumstein & Milberg, 2000) and
is expected to operate in a// priming experiments (Ober & Shenaut, 1995). However, the
individual elements within the storage architecture may vary in how active they are, with
the magnitude of activation being graded as a function of associative strength (i.e.,
distance) and determined by the degree to which a particular connection has been
reinforced through previous experience (Milberg et al, 1999). Importantly, ASA
produces only benefits but not costs: while facilitation is commonly found for stimulus
onset asynchronies (SOAs) of less than 250 ms, inhibition—the traditional index of
strategic processing—is small to nonexistent at such short SOAs (Neely, 1991). Besides,
automatic priming is not affected by the proportion of related pairs in the list or

instructions, or by the effect of unrelated as compared to neutral primes. *

* The priming effect is usually quantified by subtracting reaction times (RTs) for word targets in related or
congruent contexts from RTs for word targets in unrelated or ungrammatical contexts and can be further
defined in terms of “facilitation,”or the extent to which priming reflects the speeding of responses to targets
in congruent contexts, and “inhibition,” or the extent to which priming reflects the slowing of responses to
targets in ungrammatical contexts. Using a neutral prime such as the letter string “xxxx,” facilitation and
inhibition are calculated as the difference in the reaction time between the neutral and congruent and
neutral and ungrammatical prime conditions, respectively.
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2.1.2 Strategic processes in priming

Semantic priming, however, is not purely automatic. Two strategic processes have been
identified and studied, expectancy and semantic matching. Expectancy refers to the active
generation of candidates for the upcoming target related to the prime. Targets that are in
this expectancy set are processed more quickly than those that are not (Becker, 1980).
Expectancy is relatively slow-acting, effortful, under the participant’s conscious control
(hence, a controlled process); it uses attentional resources and interferes with other tasks
(Posner & Snyder, 1975; Schneider & Shiffrin, 1977; Shiffrin & Schneider, 1977; Neely,
1977, 1991). Expectancy-driven effects emerge when SOAs are 400-500 ms and longer,
and the priming effect increases with an increase in the proportion of related pairs in the
list, can be influenced by instructions, and can involve inhibition or interference from
unrelated (as opposed to neutral) primes (de Groot, 1984; McNamara, 2005; Neely, 1977,
1991). It is important to note that, as ASA, expectancy is a prelexical mechanism: it
precedes lexical access of the target and can speed up or slow down access of the target

concept.

Another controlled priming process is semantic matching or coherence-checking, the
search for a relationship between the target and the prime that proceeds from the target
back to the prime (de Groot, 1984; Forster, 1981; Neely, 1977, 1991). Unlike ASA and
expectancy,coherence-checking is postlexical. Rather than speeding up access to the
target’s lexical node, semantic checking produces priming via processes that either affect
the selection of the target’s node after it has been entered into a visually defined set

between lexical access and conscious recognition (Becker, 1980; Notris, 1986), or after
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lexical access for the target has occurred (de Groot, 1984; Neely & Keefy, 1989). The
presence of a relationship seems to bias a “word” response, thus producing facilitation for
related words, whereas the absence of a relationship seems to bias a “nonword” response,
producing facilitation for nonwords and inhibition for unrelated “words.” The process of

semantic matching, as expectancy, takes time to develop, and thus, it has greater effects

at long SOAs.

2.1.3 The three-process hybrid model of semantic priming

Although each of the theoretical mechanisms discussed above can account for data not
explained by other approaches, no single one of them provides a complete explanation for
the complex array of priming phenomena (for review see Neely, 1991). Neely and
Keefe’s (1989) hybrid three-process model of semantic priming, which contains all the
three independent processes described above (ASA, expectancy, and semantic matching)
can account for nearly all of the existing data and is particularly useful for the purposes of
this study, as this model can be used to isolate the contributions of each of the three

processes and associate them with a particular priming effect.

Neely and Keefy propose that ASA spreads rapidly, occurs unconsciously and is not
under strategic control, and produces facilitation in the processing of semantically related
items but no inhibition in the processing of semantically unrelated items. The expectancy
process operates when related primes and targets frequently occur together within an
experimental session. Subjects use the prime to generate candidates for the target. The

process is relatively slow acting, is consciously controlled, and produces facilitation in
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the processing of expected items and inhibition in the processing of unexpected items.
Finally, a semantic matching process occurs in the lexical decision tasks after lexical
access has occurred and subjects check for a relationship between the target and the
prime. The presence of a relationship creates a bias towards the word response, whereas

the absence of a relationship creates a bias towards a nonword response.

2.2 Morphosyntactic priming in L1

While the dichotomy between automatic and controlled processing has been developed
with respect to lexical access in semantic processing, there is evidence that this division
between involuntary/rapid/unconscious processes and voluntary/slow/conscious
processes may underlie morphosyntactic, or grammatical, processing as well (Blumstein
et. al, 1991; Arnott et al., 2005; Nicol, 1996). Goodman, McClelland, and Gibbs (1981)
demonstrated that lexical decision latencies are shorter when a word is preceded by
another word producing a syntactically legal phrase (e.g., men swear) than when the
target is preceded by a word producing a syntactically illegal phrase (e.g., whose swear).
Investigations focusing on sensitivity to grammatical structure have shown that local
syntactic dependencies may be used to facilitate lexical access and process relationships

with greater speed.

In a series of papers, Lukatela and colleagues used a continuous lexical decision
methodology, similar to a priming paradigm, in which preceding items could be
interpreted as being in a syntactic relation to following items. They used Serbo-Croatian,

in which adjectives are overtly marked for case, gender, and number matching the
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associated noun, and found that lexical decision response times to targets preceded by
grammatically congruent words were faster than lexical decision response times to targets
preceded by grammatically incongruent words (Lukatela et al., 1982, 1983, 1987;
Gurjanov et al., 1985). In addition, Wright and Garrett (1984) used sentence fragments as
priming context and found that the grammatical structure of these fragments affected
lexical decision latencies to targets, even though the targets were not semantically related
to the preceding context and the sentence fragments were semantically anomalous. For
example, modal verb contexts preceding main verb targets and preposition contexts
preceding noun targets yielded shorter decision latencies than the contrary pairings
(modal-noun and preposition-verb). Finally, Caramazza, Laudanna, and Romani (1988)
showed that even lexical decisions for nonwords are affected by the morphological

structure of the stimuli.

Various studies have reported that the presence of a predictive modifier speeds
processing for gender/number agreement relative to an unpredictive modifier and that
congruency in agreement speeds up processing, whereas incongruency slows it down
(Barber & Carreiras, 2005; Cacciari & Padovani, 2007; Gunter et al., 2000; Hagoort &
Brown, 1999; Vainio et al., 2003). Grammatical gender priming effects in L1 have been
demonstrated across several languages and tasks: in Italian using picture naming
(Bentrovato, Devescovi, D’Amico et al., 1999), cued shadowing (Bates, Devescovi,
Hernandez et al., 1996), and gender monitoring (Bates et al., 1996); in French using
auditory lexical decision and gating (Grosjean, Dommergues, Cornu et al., 1994); in

German using picture naming (Hillert & Bates, 1996; Jacobsen, 1999) and cross-modal
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visual naming (Jacobsen, 1999); in Spanish using picture naming and semantic judgment
(Wicha, Bates, Hernandez et al., 1997); in Russian using cued shadowing (Akhutina,
Kurgansky, Polinsky et al., 1999; Akhutina, Kurgansky, Kurganskaya, et al., 2001),
reading time (Taraban & Kempe, 1999), and a forced-choice gender agreement task for
verbs (Taraban & Kempe, 1999). The presence of gender marking on prenominal
adjectives was shown to prime word access in Serbo-Croatian (Gurjanov, Lukatela,
Lukatela et al., 1985; Gurjanov, Lukatela, Moskovljevic et al., 1985; Lukatela, Kostic,
Feldman et al., 1983). It is believed that gender priming may be explained by existence of
a shared gender node to which all nouns of a given grammatical gender are linked

(Levelt, Roelofs & Meyer, 1999; Schriefers & Jescheniak, 1999).

2.3 Models of grammatical priming

The typical normal time course in which priming can be observed in native speakers is
between 50 and 2000 ms. The locus of morphosyntactic priming effects, however, has
been a subject of debates. Some researchers have supported Posner and Snyder’s theory
of automatic and controlled processing (1975) and have maintained that rules governing
the relationships between contiguous words in a sentence may be accessed automatically
as a result of ASA or of a strategic mechanism creating prime-based expectancies
(Lukatela et al., 1982), and observed grammatical priming occurs prelexically (Bates et
al., 1996; Blumstein et al., 1991; Samar & Berent, 1986). With respect to the precise
nature of such prelexical mechanisms, Samar and Berent (1986) have proposed the
“experiential-relatedness hypothesis” of grammatical priming (p. 267) suggesting that the

establishment of associative links between contiguous syntactic categories such as
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articles and nouns (the boy) results in an organizational structure similar to the network
postulated for category/exemplar semantic information. Therefore, grammatical priming
reflects either the spread of activation from prime nodes (¢he) to associated target nodes
(boy) or the creation of expectancies about the target based on prior experience of the

prime.

Other researchers have regarded the notion of automatic spreading activation of
grammatical information as highly improbable and have supported a postlexical
coherence-checking account of grammatical priming similar to the postlexical semantic
checking theory of semantic priming (Goodman et al., 1981; Friederici & Jacobsen,

1999; Goodman et al., 1981; Gurjanov et al., 1985; Gurjanov et al., 1986; Seidenberg et
al., 1984; West & Stanovich, 1986). This school of thought suggests that grammatical
priming involves postlexical coherence-checking mechanisms that conduct a conscious
check for grammatical coherence after the lexical representations of both prime and target

words have been accessed.

Deutsch and Bentin (1994) have postulated an interactive model of grammatical priming
that reflects the interaction of pre- and postlexical processing mechanisms and
maintained that grammatical priming effects are mediated by attention, different degrees
of which are required at different stages of processing. Specifically, individuals generate
covert expectancies regarding grammatical coherence. Such expectancies based on
syntactic analysis are rather specific and may speed up the stimulus identification by

facilitating its integration with the syntactic structure of the context. In this case
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subsequent coherence-checking requires only minimal attentional resources and may
even be considered to operate more-or-less automatically. In the event of the expectancy
of coherence being violated, however, attentional resources must be engaged to re-

evaluate input, producing inhibition.

2.4 The costs and benefits of priming

The priming effect is a relative measure. The extent to which each of the underlying
processing mechanisms contributes to observed priming effects can be determined by
measuring the costs (inhibition) and benefits (facilitation). Typically, performance on
target words preceded by related or grammatical primes is compared to performance on
targets preceded by unrelated or ungrammatical primes. A methodological problem with
this comparison is that one cannot determine whether related or grammatical primes
facilitate performance on unrelated or ungrammatical primes, inhibit performance, or
both (e.g., Posner & Snyder, 1975). To determine the relative contributions of such
facilitatory and inhibitory effects to semantic priming, one needs a baseline condition
with neutral primes that are neither semantically or grammatically related nor unrelated to
the target (such as the letter string “xxxx”). As explained above, facilitation is quantified
as the difference between the neutral condition and the related/grammatical condition,
and inhibition is quantified as the difference between the neutral prime condition and the

unrelated/ungrammatical prime condition (Posner & Snyder, 1975).

ASA reduces response times for targets in related/grammatical conditions but does not

influence responses to targets in unrelated/ungrammatical conditions. Automatic
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mechanisms result, therefore, in “facilitation” (defined as faster reaction times for

related/grammatical prime/target conditions than for a neutral or baseline condition) only.

In contrast to automatic mechanisms, controlled processing routines reduce response
times for related/grammatical words and increase response times for
unrelated/ungrammatical words. Both expectancy-based and semantic-matching
strategies yield, therefore, facilitation and inhibition. Inhibition is defined as slowed
reaction times in unrelated/ungrammatical prime/target conditions relative to a neutral

condition.

As inhibition requires conscious attention, its presence or absence is a key feature in
isolating the automatic and attentional processes that underlie priming effects.
Accordingly, facilitation in the absence of inhibition reflects automatic processing, and
facilitation in the presence of inhibition represents strategic processing. Whether these
strategic mechanisms operate pre- or postlexically can be determined by examining

inhibitory effects over time.

2.5 Dissociating processing mechanisms

In order to dissociate attentional processes and to examine the contributions of each of
the three processes to a particular priming effect in morphosyntactic priming, the current
study used the three-process model borrowed from semantic priming (Neely, 1991; Neely

& Keefe, 1989).

23



It was assumed that prelexical processing, being time-dependent, would be represented
by an interaction of SOA and prime. Fast, automatic activation of grammatical
information would be reflected at short SOAs by priming effects with a facilitatory
component only and may be expected to dissipate by 400 ms (de Groot, 1984;
McNamara, 2005; Neely, 1977,1991). Expectancy mechanisms, on the other hand,
require the engagement of limited-capacity attention, are slower to act, emerging after
400 ms, slower to degrade than ASA, increase over time, and are represented at longer
SOAs by facilitation in the case of expected items and inhibition in the case of
unexpected items. Expectancy effects can be promoted by (a) overtly instructing
participants to develop expectancies about the target words based on their preceding
prime (Balota, Black, & Cheney, 1992; Favreau & Segalowitz, 1983; McDonald et al.,
1996; Neely, 1977; Spicer et al., 1994), (b) covert relatedness proportion manipulations
of either the stimulus list (Neely et al., 1989) or the practice stimulus list (Milberg,
Blumstein, Katz, Gershberg, & Brown, 1995), or by (c) allowing prime information to

remain available for most of the SOA (Balota et al., 1992).

Postlexical coherence-checking processes operate irrespective of SOA, thus, they
frequently confound attempts to dissociate prelexical mechanisms underlying lexical
access (Balota et al., 1992; Neely, Keefe, & Ross, 1989). According to Neely (1991),
coherence-checking can be minimized by using a low nonword ratio or by replacing the
standard binary yes/no decision with a single choice or go/no-go response format where
subjects need only to respond to word targets (Gordon & Caramazza, 1982, 1983). The

discovery of inhibition at even the shortest SOA or lack of interaction between the



magnitude of priming and SOA would indicate that attentional processing has occurred
postlexically, or after the word’s meaning was accessed, rather than prelexically (Arnott,
2001, 2005). The absence of inhibition at short SOAswould indicate that experimental

procedures have minimized postlexical processing (Thompson-Schill et al., 1998).

Table 1a summarizes the characteristics of automatic and strategic mechanisms, and
Table 1b summarizes the characteristics of prelexical and postlexical processes in relation
to a set of variables that can help dissociate these different processes evoked during

morphosyntactic priming.
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Table la. Automatic versus strategic processes

Variables Automatic processes Strategic processes

Speed Fast-acting Slow-acting

Expectations/ Attention Unconscious, no attention required Conscious, attention required

Effort Effortless Effortful

Costs/Benefits of Priming Facilitation only Facilitation and inhibition

SOA Emerges at short SOAs, dissipates by Emerges at medium SOAs (400 ms), stays
400 ms robust at long SOAs (e.g., 1000 ms)

Table 1b. Prelexical strategic versus postlexical strategic processes

Variables Prelexical strategic processes Postlexical strategic processes
Interaction with SOA Yes, time-dependent No, time-independent
Experimental 1. Can be promoted by Can be promoted or minimized by
manipulation e overt instructions e ahigh or low nonword ratio:

e covert increase in grammaticality proportion - the presence of a grammatical

e allowing prime to remain available for most of relationship between the target and the

the SOA prime biases the word response (causing
. 2. Can be minimized by facilitation for words in grammatical
e covert decrease in grammaticality proportion contexts)

- the absence of a grammatical relationship
biases a nonword response (causing
facilitation for nonwords and inhibition for
words in ungrammatical contexts)

e brief presentation of the prime (less than 250 ms)




2.6 The Gain/Decay Hypothesis

Priming procedures are often used to investigate the bases for semantic language
decrements associated with aphasia, Alzheimer’s dementia, Parkinson’s disease, and
schizophrenia (e.g., Barch et al., 1996; Chertkow et al., 1994; Milberg et al., 1995), and
findings with these populations can offer valuable insights for second language
acquisition research. Traditionally, abnormal measures of ASA have been thought to
represent the degradation of semantic representations, whereas expectancy-based priming
anomalies have signaled impairments in the attentional processes used to retrieve
semantic information. Recently, however, in a landmark paper on semantic activation,
Milberg and colleagues (1999) challenged the degradation/retrieval dichotomy and
proposed the Gain/Decay Hypothesis to account for the diverse range of priming
phenomena that have been reported in Alzheimer’s dementia. The basic tenet of
Gain/Decay Hypothesis is that different pathologies (such as Parkinson’s disease,
Alzheimer’s dementia, and schizophrenia) are able to effect subtle changes in either the
level or rate of semantic activation. As a result, an individual may be able to access
semantic representations to a greater or lesser extent, and faster or slower, than normal.
For example, a slight delay in accessing information or the decay of activated information
at early stages of processing may disrupt sentence comprehension tasks that require the
integration of linguistic information into an ongoing message or that operate within time
constraints (Kilborn & Friederici, 1994). A series of studies (e.g., Swinney, Zurif,
Prather, & Love, 1996; Zurif & Swinney, 1994, as cited by Shapiro, Swinney, & Borsky,
1998) demonstrated that agrammatic Broca’s aphasics do not reactivate the appropriate

antecedent (filler) at the gap site while comprehending object-relative sentences, nor do



they show immediate, exhaustive access of the multiple senses of ambiguous nouns,
suggesting that their difficulty with object-relative constructions may not reflect a
disruption to syntactic knowledge or syntactic processing, per se, but may be a result of a
difficulty in activating and reactivating lexical information rapidly enough during
ongoing processing in real time (Shapiro, Swinney, & Borsky, 1998). Accordingly,
researchers may not consistently detect processing anomalies; this will depend on which
temporal point during the time course of spreading activation the experimental

procedures are targeting.

According to Milberg and colleagues (1999), activation can be described by the
exponential equation:
t _i
y=A—e -0
T
where A represents a strength of association between nodes which influences the level of
activation and, to a lesser extent, the rate at which activation increases and decreases; 7 is
a time constant that represents the summation of input from connected nodes and controls
the rate of activation and decay; ¢ represents a temporal point in the time course of ASA,
e represents the exponential function, and  represents activation threshold. Milberg et al.
reasoned that disruptions such as generalized neural noise, destruction of semantic
representations, or an increase in the recognition thresholds of semantic representations
would lead to a decrease in strength of association (4) and subsequently, to reduced

levels of activation. Alternatively, either increased or decreased input would change the

time constant (z7) and, therefore, the rate of activation (Milberg et al. proposed that, in
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Alzheimer’s dementia, the time constant would decrease due to disease-related changes

in synaptic density).

Based on Milberg et al.’s (1999) formula, Figures la and 1b display a hypothetical
normal activation function where 4=15 and =0.6 (shown as a solid line). Arbitrary
changes to A4 (Figure 1a) and 7 (Figure 1b) are also displayed as broken lines. As can be
seen in Figure 1a, decreasing 4 from 15 to 10 leads to a flattening of the activation curve
and, hence, to less than normal levels of activation. Activation is also slower and decays
more quickly than normal. Hence, changes in the strength of association would be
realized as an absence of facilitation at short and long SOAs and reduced facilitation at
medium SOAs. A decrease in 7 from 0.6 to 0.2, as shown in Figure 1b, would result in
increased activation that rises and falls more quickly than normal and, depending on
SOA, would be operationalized as the presence or absence of normal facilitation, the
presence of facilitation earlier than normal, or greater-than-normal facilitation. The
consequences of an increase in 7 (say from 0.6 to 0.8), on the other hand, would be
activation that is slower to both rise and decay than normal. An increase in the time
constant would result, therefore, in the absence of normal facilitation at short SOAs,
followed at longer SOAs, by a facilitation effect when normally the related prime

advantage would have degraded.
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Activation level (y)

Time (t)

Figure la. Semantic activation functions for 7= 0.6, # =4, 4 = 15 and 10, threshold=zero
(Arnott, 2001, p. 79).
Note: level and time units are unspecified.
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Figure 1h. Semantic activation functions for 4 =15, §=4,7t=0.2, 0.6, and 0.8,
threshold=zero (Arnott, 2001, p. 79).

Note: level and time units are unspecified.
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Extending the hypothesis to L2 processing may offer a useful theoretical framework for
examining L2 activation patterns. According to Spitzer and Neumann (1996), neurons are
slow and noisy. While neural “noise” is a normal aspect of cortical information
processing, recent evidence suggests that L2 processing may increase neural noise levels
to such an extent that the normal balance between noise and signal strength, known as the
signal-to-noise ratio (SNR) may be reduced, and information processing may be
compromised. Although the same neural structures responsible for L1 processing are
engaged in L2 processing in both low- and high-proficient late bilinguals (e.g.,
Rueschemeyer, Zysset, & Friederici, 2006; Suh et al., 2007), these brain regions may be
differentially engaged by the two languages in lower-proficiency bilinguals, with
additional neural activity, mostly in prefrontal areas of the brain during L2 processing
than during L1 processing (Briellmann et al., 2004; Marian et al., 2007; Hernandez,
Hofmann, & Kotz, 2007), as learners may compensate for lower efficiency by “driving”
these regions more strongly and activating a greater number of neurons to perform a
given task (Indefrey, 2006). With respect to the expected impact of L2-related reductions
in SNRs on events within the memory system, increased noise would result in reduced
signal-to-noise ratios and in slower and less efficient processing of prime information
and, therefore, in information activation that would be slower and less robust than normal
(Milberg et al., 1999). Hence, L2 speakers would be expected to experience changes in
both the automatic and controlled processes of lexical access. A systematic investigation
of the processes using a range of grammatical features and types of dependencies would
provide particularly interesting insights into the potential causes and loci of processing

failures in L2.
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2.7 L2 Processing of agreement and grammatical priming

2.7.1 Agreement

In the context of this study, agreement is defined as follows. “The term agreement
commonly refers to some systematic covariance between a semantic or formal property
of one element and a formal property of another” (Steele, 1978, p. 610). The element
which determines the agreement is called the controller. The element whose form is
determined by agreement is the target. For example, in The system works, system is the
controller, and works is the target. The syntactic environment in which agreement occurs
is the domain of agreement (e.g., subject-verb agreement), and when we indicate in what
respect there is agreement, we are referring to agreement features (e.g., gender or
number). Other factors that may have an effect on agreemet, like word order, are called

agreement conditions (Corbett, 2003).

The agreement rule has no effect on semantic processing, and its role is to specify the
syntactic relations between the constituents of a phrase or a sentence. In other words, the
agreement rule links, or integrates, linguistic structures into meaningful structural units.
When these links are established locally, or between contiguous structures, they are
called local dependencies. Noun-adjective (NA) agreement is an example of a local
dependency within the boundaries of a noun phrase (NP) that involves establishing a link
between the noun head and the adjective (small, dog —[np small dog]). Subject-verb, or
noun-verb (NV) agreement occurs across phrasal boundaries and involves establishing a
link between the head of the subject NP (dog), and the verb (barked). In both noun-

adjective and noun-verb agreement, the targets, the adjective and the verb, depend on the
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properties of the controller, the noun head, for their gender/number specification, with
which they must agree. These local gender and number agreement dependencies, NA and

NV dependencies, are the focus of this study.

2.7.2 Processing agreement

The computation of agreement rules plays a central role in language comprehension,
especially in richly inflected languages, and, when processing agreement, native speakers
demonstrate congruency effects evidenced in shorter reaction latencies when syntactic
items agree in gender or number, and incongruency effects, when items have incorrect
agreement (e.g., mesa-F blanco-M ‘white table’). Syntactic agreement dependencies have
been shown to be particularly difficult for L2 learners to establish during processing
(Clahsen et al., 2010). For example, L2 learners’ sensitivity to agreement markers was
reduced in an auditory grammaticality judgment task (McDonald, 2000), and in reading-
based tasks (e.g., Chen et al., 2007; Jiang, 2004, 2007, Jiang et al., 2011). Other studies,
however, reveal that, while sensitivity to L2 gender/number agreement violations is
absent in low-proficient late bilinguals (e.g., Alarcon, 2009; Keating, 2009; Osterhout et
al., 2008; Sagarra, 2007; Sagarra & Herschensohn, 2008; Tokowicz & MacWhinney,
2005), intermediate and advanced L2 learners are sensitive to both grammatical gender
and number marking (e.g., Alarcon, 2009; 2011; Keating, 2009; Osterhout, Poliakov,
Inoue, McLaughlin, Valentine, Pitkanen, Frenck-Mestre, & Herschensohn, 2008; Rossi,
Gugler, Friederici, & Hahne, 2006; Sabourin, 2003; Sabourin, Stowe, & Haan, 2006;

Sagarra, 2007; Sagarra & Herschensohn, 2011; Tokowicz & MacWhinney, 2005). These
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findings suggest that sensitivity to grammatical gender and number discord is modulated

by L2 proficiency level (Sagarra & Herschensohn, 2011).

The debate about acquirability of morphosyntactic agreement in L2 goes along the same
lines as the debate about the acquirability of formal features in L2 discussed in the
Introduction, with some researchers supporting the view that morphosyntactic agreement
is acquirable irrespective of the age of acquisition and the status of the grammatical
features in the learner’s L1 and arguing that maturational constraints affect agreement
processing in late L2 learners, but not representation (see Lardiere, 2007, for a full
discussion). Others claim that there are fundamental differences (Bley-Vroman, 1989,
2009) between L1 learners who acquire language since birth, or early age, and adult L2
learners, who acquire their second language after the critical period (see DeKeyser &
Larsen-Hall, 2005, for discussions of the critical period debate). Yet others, who have
examined L2 learners’ sensitivity to agreement from the perspective of L1 transfer and
L1-L2 morphological congruency, suggest that in post-puberty second language
acquisition syntactic features that are not instantiated by the learners’ L1 will not be
acquired to native-like levels in their L2, regardless of proficiency (e.g., Hawkins &
Chan, 1997; Hawkins & Casillas, 2008). > For example, in a study focusing on number
and gender agreement in L2 Spanish, for example, Franceschina (2005) found that near-

native speakers of Spanish whose L1 instantiates syntactic gender agreement were able to

> An important distinction between interpretable features that can be interpreted at LF (logical form) and
uninterpretable features that cannot be interpreted is drawn in Minimalism (e.g., Chomsly, 2001, p.4-6). A
feature is (un)interpretable with respect to a given element. According to the Interpretability Hypothesis
(Tsimpli & Dimitrakopoulou, 2007), uninterpretable features become inaccessible in late L2 acquisition
unless they are instantiated in the learners’ L1. As an example, number and gender in Spanish are argued to
be interpretable on the noun and uninterpretable on agreement targets, such as demonstratives and
adjectives (Carstens, 2000).
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perform at native-like levels with gender agreement in L2 Spanish, whereas near-natives
of Spanish whose L1 was English, which does not instantiate gender, were not. By
contrast, the English-speaking learners of Spanish performed at native-like levels with

number agreement (present in their L.1).

Research has also shown that acquisition of agreement depends on the agreement domain
and syntactic distance. Several studies have investigated the extent to which syntactic
distance impacts the establishment of syntactic dependencies in L2 processing (e.g.,
Keating, 2009, 2010; Foucart & Frenck-Mestre, 2012; Gillon-Dowens et al., 2010, 2011).
For example, it was found that gender agreement is acquired earlier with articles than
with adjectives, and that accuracy with articles is higher than with adjectives. Moreover,
agreement accuracy depends on the type of adjective and its syntactic distance from the
target noun. Bruhn de Garavito and White (2002) found that low-proficiency French-
speaking learners of L2 Spanish produced more gender agreement errors with predicative
adjectives (34.56%) than with attributive adjectives (26.95%). Confirming this pattern of
findings, Keating (2009) compared noun-adjective agreement with the noun phrase
(attributive position) and across syntactic boundaries (predicative position) in native
speakers and L2 learners at three proficiency levels and found that only the advanced
learners, and only with attributive adjectives, performed like native speakers. However,
as pointed out by Aleman Banén (2012), many of these studies did not control for the
effects of structural versus linear distance, whereas both factors have been found to
impact processing in native speakers (O’Rourke & Van Petten, 2011). The findings by

Keating (2010) and Morgan-Short et al. (2010), similarly, provide evidence that these
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two factors can affect L2 processing. However, the unique contribution of syntactic

distance to online processing of agreement in an L2 remains an open question.

Furthermore, in contrast to studies demonstrating that gender and number are processed
similarly by both native and nonnative speakers at advanced levels of proficiency (e.g.,
Aleman Bafion, 2012; Dowens et al., 2011; Lukatela et al., 1987; Osterhout & Mobley,
1995; Sagarra & Herschensohn, 2011), some studies found weaker brain responses to
number than to gender violations and suggested that number violations may be more
difficult to detect than gender violations (O’Rourke & Van Petten, 2011), whereas others
suggested that for both native and nonnative speakers, processing gender agreement
(gender violations, in particular) may be more cognitively demanding than processing
number agreement (e.g., Anton-Méndez, 1999; Antébn-Méndez, Nicol, & Garrett, 2002;
Barber & Carreiras, 2003; 2005). This cognitive difficulty may be ascribed to
grammatical gender being a stem-inherent feature of a noun’s lexical representation that
“is stored as part of each noun’s grammatical description in the mental lexicon”
(Schriefer & Jescheniak, 1999, p. 577) and is not computed, in contrast to number, which
is considered a morphological feature that combines with the stem of the word (e.g.,

Franceschina, 2001; White et al., 2004).

Lexical decision to a target that is preceded by a prime, is achieved through a process
involving three successive stages: (1) a stage of lexical access, (2) a stage of readout, and
(3) a stage of evaluation ( Faussart, Jakubowicz & Costes, 1999). During the first stage of

lexical access the processor locates the correct lexical entry and proceeded to the state of
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lexical identifiction (Figure 2). During the second stage of readout, the relevant
agreement features of the entry, such as number, gender and case, are made available to
the parser (the state of lexical recognition). These two stages form lexical retrieval. After
lexical retrieval takes place, the processor evaluates the appropriateness of the target to
the context (the state of integration). When the processor encounters gender diagreement,
it is forced to return to the lexical identification stage to check if the right word has been
selected during lexical access, repeating the stages of readout and evaluation (red arrow
in Figure 2). In contrast, number disagreement merely requires the processor to check the
final evaluation stage of syntactic processing without forcing it to return to the initial
stage of lexical access (blue arrow in Figure 2) (e.g., Dominguez, Cuetos, & Ségui, 1999;

Sicuro Correa et al., 2004).

lexical access readout evaluation

"> lexical "> lexical "> integration

identification o 5
recognition l

e
I number violation

gender violation

Figure 2. A model of gender and number congruency effect (adapted from Faussart,

Jakubowicz & Costes, 1999, p. 97).

In contrast to this view of gender as a lexical feature and number as a syntactic feature,
which places them at different levels of representation (syntactic versus. lexical), Picallo

(1991) (cited in Aleméan Bafon, 2012) proposed that gender, similar to number, projects
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its own syntactic phrase (below NumP and above NP). Under this proposal, gender and

number processing should not be different.

These findings and hypotheses make gender and number agreement interesting categories
for linguistic analysis within and across languages to examine both lexical access and
syntactic processing (Caroll, 1989; Corbett, 1991). Comparison of gender and number
priming between native and nonnative speakers offers an opportunity to examine the
extent to which morphosyntactic knowledge is integrated and automatically available to
the language processor in real-time reading comprehension (Jiang et al., 2011). For
example, it has been pointed out that while native speakers do not rely on gender-ending
regularities during gender processing but rather activate inherently stored gender
information, this processing is not automatically available to L2 speakers (e.g., Bordag et
al., 2006; Guillelmon & Grosjean, 2001; Vatz, 2009). It is clear that more research is
needed, using fine-grained and precise measurements to clarify the factors that influence
morphosyntactic knowledge acquisition and processing in late L2 learners. It is
particularly important to obtain online experimental data from speakers at advanced
levels of L2 proficiency to unmask underlying processing differences, which have often

been masked in offline tasks.

2.7.3 Overview of the Russian gender and number system

To understand the experiments below, a brief overview of the Russian gender and

number systems is required. Russian gender and number agreement is manifested on
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adjectives, participles, past tense verbs, and numerals, and the agreement controller can

either follow or precede its target.

Russian has three genders: masculine, feminine, and neuter. Masculines constitute about
46% of the nominal lexicon, feminines are at 41%, and neuters are at 13% (statistics
based on the 34,000-word count; Akhutina et al., 1999). For most (but not all) nouns,
their ending in the nominative singular acts as an indicator of their gender. This
dissertation focuses only on masculine and feminine genders and, since the nouns used in
the experiments were restricted entirely to nouns with transparent morphological
marking, the most important correlations for our purposes are the following: (a) nouns
ending in a hard, nonpalatalized consonant (with zero-ending) are masculine, and (b)

nouns ending in -a are feminine if inanimate (Table 2).

Table 2. Gender agreement in Russian (for masculine and feminine nouns)

Noun-Adjective Agreement | Noun-Verb Agreement

Masculine plox-oj fil’ m-o0 byl-o fil'm-o
bad film was film

Feminine plox-aja muzyka byl-a muzyka
bad music was music

Russian has two numbers: singular and plural. The citation form of all nouns is singular.
A plural is formed by the attachment of the plural morpheme —/-i (or —a for some
masculine nouns) to the stem (The process involves the truncation of the —a vowel in

feminine nouns and —o vowel in neuter nouns). To eliminate the additional process of
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vowel truncation during processing, this study focuses only on the plural form of

masculine nouns (Table 3).

Table 3. Number agreement in Russian (for masculine nouns)

Noun-Adjective Agreement | Noun-Verb Agreement

Singular plox-oj fil’ m-o0 byl-o fil'm-o
bad film was film

Plural plox-ije fil 'm-y byl-i fil'm-y
bad films were films

2.8 Markedness

Important to the acquisition of a morphologically rich language is the notion of
markedness, first proposed by Nikolai Trubetzkoy and Roman Jakobson in

the 1930s as a means of characterizing binary oppositions and adopted for second
language acquisition by Eckman (1977) who proposed to incorporate a notion typological
markedness, corresponding to degree of difficulty, into the Contrastive Analysis
Hypothesis (CAH). The term markedness is polysemous and has 12 different senses that
can be grouped into four classes: markedness as complexity, as difficulty, as abnormality,
and as a multidimensional correlation (Haspelmath, 2006). In this paper the terms
"marked/unmarked" are used in the sense of markedness as overt coding ("formal
markedness"). When a category X is said to be unmarked, while a category Y is said to
be marked, it means that Y is overtly coded by an affix or auxiliary word, whereas X has
no such overt coding ("zero expression"). For instance, whenever a noun has a singular-

plural distinction, the singular form is unmarked and the plural form, derived from the
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singular, is marked and has a special plural marker. Feminine gender is considered to be a
marked form in comparison with masculine, because it adds specification for a semantic
distinction (often expressed through overt coding). Unmarked categories are assumed to
be more frequent, to be acquired earlier, to be more stable than marked ones (Geenberg,
1966; 1975; Eckman, Moravcsic, & Wirth, 1986), which means that they require a lesser

processing effort than marked categories.

Akhutina et al. (1999, 2001) posited that the markedness effect in a three-gendered
language, such as Russian, is not a simple binary advantage for masculine nouns but
reflects a continuum. In their study examining the differences in performance between
normal and aphasic Russian listeners, the Markedness Effect found in normals included
inhibition exhibited only for masculines (based on the listener’s bias for a masculine
noun as default), facilitation exhibited only for neuters (based on the low-probability of
these nouns), and both facilitation and inhibition for feminine nouns (reflecting their non-
default status and the fact that feminines are a very large class even though they are less
frequently used than the masculine nouns). Comparing their findings with failure to find
gender-priming effects in Bates et al. (2000), Akhutina et al. suggest that this effect may
be less likely to emerge in two-gender languages, like Italian, where masculines and

feminines are both very common (and neither are zero-marked).

Studies of gender agreement acquisition in L1 showed that Russian children acquire

gender agreement by age three (Gvozdev, 1961), and that more agreement errors are

produced for marked than unmarked forms. For example, Popova (1973) reported that her
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oldest participants (aged 3;1-3;6) produced about twice as many past tense verb
agreement errors for feminine than for masculine nouns. Similarly, Kempe and
colleagues (Kempe et al., 2003) found that gender agreement errors in older Russian
children (2;9—4;8) were more common for feminine nouns than for masculine nouns.
These findings of superior performance for masculine nouns in older children are in line

with the idea that masculine is the unmarked gender in Russian (Akhutina et al., 1999).°

Interestingly, the Markedness Effect was not found in aphasic patients (Ahutina et al.,
1999), suggesting that its absence may be a general symptom in Russian listeners with
sub-optimal language abilities. Hence gender- and number-priming effects may also

differ in nature, patterns, and magnitude between native and nonnative speakers.

2.9 Summary

This chapter provided an overview of theoretical models of lexical access and
morphosyntactic priming, summarized studies on L1 and L2 agreement processing, and
described the Russian gender and number systems. It was shown that, while native
speakers demonstrate robust priming effects for gender and number agreement, number
seems to exert a weaker effect. Results for L2 speakers are less consistent and,
reportedly, depend on various factors, including (but not limited to) language proficiency,

grammatical feature, its presence or absence in the first language, and structural distance.

® While younger children (aged 1;10—3;1) in Popova’s (1973) study demonstrated reversed gender bias,
producing more past tense verb agreement errors for masculine than for feminine nouns, the finding may be
explained by overgeneralization of the feminine verb suffix —la in the past tense verbs to masculine nouns
at initial stages of acquisition as a more salient past-tense marker rather than a gender agreement marker
(Kempe et al., 2003).
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What has not been addressed in research so far is the issue whether L1/L2 differences can
be traced to the time frame in which relevant grammatical information is activated and
remains available until it can be integrated with other information at the controlled
integration stage. Even if L2 learners are able to access morphosyntactic information in a
native-like manner, such information may decay earlier or its activation may be delayed
and, therefore, it may not be available in the critical time frame necessary for normal
language processing. As a result, the integration of morphosyntactic information may not
proceed in a native-like manner, leading to nonnative-like or inconsistent performance

demonstrated by L2 participants in numerous studies.

No study to date has explored differences in L1 and L2 online processing of agreement
from the point of view of markedness, role of grammatical category and syntactic
distance, while at the same investigating the contribution of underlying attentional
mechanisms and the dynamics of accessing morphosyntactic information in memory. The
current study, therefore, attempts to investigate these important issues. First, it seeks to
identify the mechanisms that underlie native speakers’ online processing of agreement
dependencies, to examine how different agreement features (gender and number) are
retrieved for agreement resolution and whether syntactic distance (agreement operation
within or across syntactic boundaries) impacts agreement processing. Second, the study
investigates whether morphosyntactic processing in adult L2 learners at an advanced
level of proficiency is qualitatively similar to native processing in terms of the processing

mechanisms and agreement processing patterns.
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CHAPTER THREE: PRELIMINARY STUDIES

The aim of the Main Study was to assess native/nonnative differences at the initial stages
of processing of morphosyntax using a priming paradigm in a lexical decision task
(LDT). The focus of the study was an examination of priming patterns in number versus
gender agreement in two different types of syntactic dependencies. Prior to the Main
Study, two preliminary studies were conducted. Preliminary Study 1 characterized the
language performance of L2 learners in comparison to native speakers in an offline
grammaticality judgment task (GJT) and examined the role of the type of the agreement
(within- or across-boundaries) and the type of grammatical feature (number and gender).
Preliminary Study 2 developed a priming paradigm that would allow exploration of the
time course of morphosyntactic priming and the underlying processing mechanisms in
order to answer research questions two and three. Based on the assumptions that lexical
access represents an entry stage for effectively every aspect of language processing and
that an LDT can permit assessing linguistic function online, an LDT with priming was
chosen as the vehicle for gaining insight into the automatic and attentional processes
used. In particular, this experiment sought to identify a valid baseline or neutral condition
to accurately measure facilitation and inhibition (Neely, 1991) and to dissociate
automatic and controlled processes. In order to increase the chances of expectancy-based
priming a pairwise paradigm with temporally paired primes and targets rather than a
continuous paradigm was chosen (Ober & Shenaut, 1995). In order to circumvent
possible auditory processing confounds, the experiment employed visual, rather than
auditory, stimuli. It was envisioned that the results of this study would provide a

framework for the main study’s investigations into the basis of morphosyntactic priming
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in L2. The study also tested the instrument to ensure that it can capture gender and
number priming effects in NA and NV agreement in L1 before using the instrument with

L2 participants.

3.1 Preliminary Study 1: Grammaticality judgment task

3.1.1 Aims

The primary aim of Preliminary Study 1 was to characterize the language performance of
L2 learners in comparison to native speakers in an offline GJT assessing the end-stage of
language processing prior to assessing the initial stage of lexical access. The study
examined sensitivities to grammatical agreement violations and the role of the type of
agreement (within- or across-phrasal-boundaries) in a grammaticality judgment task that

was part of a larger battery of experiments.

3.1. 2 Research questions

The experiment sought to answer the following specific research questions:

1. Do advanced L2 speakers of Russian exhibit native-like sensitivities to grammatical
agreement violations in offline processing?

2. Do patterns of L2 performance depend on the type of agreement (whether it operates
within phrasal boundaries (NA agreement) or across phrasal boundaries (NV
agreement)?

3. Do patterns of L2 performance depend on the type of grammatical feature (number

versus gender)?
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Furthermore, the study was expected to determine an appropriate level of participants’
proficiency needed for participation in the main study by determining a cutoff point for a

pre-screening task. ’

3.1.3 Participants

Participants included 11 native speakers of Russian and 22 English-speaking classroom
learners of Russian between the ages of 18 and 38. The native speakers group included 7
females and 4 males (mean age: 28.4). The L2 group included 17 females and 5 males)
(mean age: 24.7). All the participants completed a background questionnaire (Appendix
A) and a Russian cloze proficiency test (Appendix B). The test was developed by
deleting every seventh word from a reading passage of mid-intermediate difficulty from
the Reading Comprehension Section of the Standard Test of Russian Proficiency (Level
1) recommended by the Ministry of Education of the Russian Federation (2002, p. 26)
and replacing it with a blank of standard length. There were 40 blanks in total. To provide
context, two unaltered sentences were supplied: one lead-in sentence at the beginning,
and one lead-out sentence at the end of the passage. It took about 10 minutes to complete
the test. The responses of a different group of native participants (N = 10) were used to
establish a glossary of acceptable responses for scoring L2 participants. Each acceptable
answer in a correct form was assigned 1 point. An acceptable answer with an incorrect
affix was assigned 0.5 points. Participants scored 0 when their replacement was

unacceptable. The total possible score was 40 points.

7 A cutoff score is a point on a test score scale that is used to sort examinees into two categories, “masters”
and “non-masters,” that reflect different levels of proficiency relative to a particular objective measured by
a test (Hambleton, 1978).
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The test identified two groups at different proficiency levels: the members of the lower
proficiency group ( =11) scored lower than 50% accuracy on the proficiency test, had
pursued three or four semesters of formal Russian studies, and 54.5% of them had study-
abroad experience; the members of the higher proficiency group (N=11) scored at a
higher than 51% rate of accuracy on the proficiency test, had pursued five or more
semesters of formal Russian studies, and 81.8% of them had study-abroad experience.
ANOVA run on these scores found a significant difference between the two groups’

proficiency scores.

The participants were told that the tasks were solely for the purpose of research regarding
the acquisition of Russian grammar but were not told the precise purpose of this research.

All the L2 participants received financial compensation for participation.

3.1.4 Materials and design

For each NA and NV agreements there were two grammatical and two ungrammatical
conditions for gender and two grammatical and two ungrammatical conditions for number.
Grammatical conditions included: the first grammatical gender condition (G1-FF), with a
feminine (F) adjective/verb used with a feminine noun (FF); the second grammatical
gender condition (G2-MM), with a masculine (M) adjective/verb used with a masculine
noun (MM); the third grammatical number condition (G3-SS), with a singular (S)
adjective/verb used with a singular (masculine) noun (SS); and the fourth grammatical
condition (G4-PP), with a plural (P) adjective/verb used with a plural (masculine) noun

(PP). Ungrammatical conditions included: the first ungrammatical gender condition (U1-
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MF), with a masculine adjective/verb used with a feminine noun (MF); the second

ungrammatical gender condition (U2-FM), with a feminine adjective/verb used with a

masculine noun (FM); the third ungrammatical number condition (U3-PS), with a plural

adjective/verb used with a singular (masculine) noun (PS); and the fourth ungrammatical

number condition (U4-SP), with a singular (masculine) adjective/verb used with a plural

(masculine) noun (SP) (Tables 4a and 4b).

Table 4a. Examples of stimuli using NA agreement, Study 1

Condition Examples

GI-FF

G2-MM

G3-SS

G4-PP

Ul-MF

U2-FM

U3-PS

U4-Sp

VY TBO€# nopyru o4YeHb 100past yJabIOKa.
Your friend has a very kind smile.

B sToM MarasmHe ecTh MHHAMIICKUMA YaM.
There is Indian tea in this store.

[To-mMoemy, 3TO JOBOBHO CJA0KHBII TEKCT.
This seems to me a rather complex text.

My:KCKHe roJioca yKe COBCEM PSIIOM.
Male voices are very close.

51 3Har0, 4TO y TEOS1 KPACHBBIH KeHa.
*I know you have a beautiful wife.

MpbI 1ymaeM 9To JiepeBSIHHAS I0M JTydIIie.
*We believe that a wooden house is better.

VY ero moapyru ecTb pyccKHe camoBap.
*His friend has a Russian samovar.

Y aToro pexuccepa Bcerga HHTepecHbId GUIbMBI.
*This film director always makes interesting films.

The stimuli list included 48 targets: 24 targets were used in NA dependencies and 24

targets were used in NV dependencies, with 12 nouns for gender agreement (three noun

targets per condition) and 12 nound for number agreement (three noun targets per
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condition. These targets were embedded in simple sentences using words of high frequency
and visually controlled for length (4 to 7 words), with half of the target sentences being
grammatical and half being ungrammatical. The position of the target in relationship to the

controller was not controlled. The type of plural ending (-)/-i or —a) was not controlled.

Table 4b. Examples of stimuli using NV agreement, Study 1

Condition  Examples

GI-FF Babymka ycrana 1 Xo4eT XOpoIlIo OTAOXHYTh.
Grandmother is tired and wants to rest well.

G2-MM Kupuia nomres Briepes ObICTPO U yBEPEHHO.
Kirill went forward quickly and confidently.

G3-SS AHKeJIMKa oueHb Xopoulo (pororpadupyer.
Angelica takes very good pictures.

G4-PP Jpy3bs pelInId BCTPETUTHCS Yepe3 MECSII.
The friends decided to meet in a month.

UI-MF Maxcum I'opbkuii skuia B Mranuu nonroe
BpeMmsl.
Maxim Gorky lived in Italy for a long time.

U2-FM Ero cecTpa mocTynu/1 HEJaBHO B UHCTUTYT.
*His sister has recently entered college.

U3-PS B BbIXO/1HBIE pedsiTa JIIOOUT XOAUTH B 300MapK.
*On weekends the kids loves going to the zoo.

U4-SP Baaauciaas He ona3abIBalOT HUKOTJA U HUKYA.
*Vladislav are never late anywhere.

To conceal the focus of the experiment, there were 60 fillers used. Hence, each
participant read 108 sentences including 48 target items and 60 fillers. (A full stimuli list

is presented in Appendix C.) Two versions of the GJT were prepared to counterbalance
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the presentation of the grammatical-ungrammatical items: an item was presented in a
grammatical condition in one list and in an ungrammatical condition in another. The
order of sentence presentation in each list was randomized. The stimuli for gender and
number were presented in one list, but the results were analyzed separately for gender

and number.

3.1.5 Procedure

Participants met with the researcher at an appointed time online to receive the materials
of the experiment and were asked to return them by email as soon as they completed the
task. They were asked to decide if the sentences were grammatically correct or incorrect

and to highlight grammatical errors in case of ungrammaticality.

3.1.6 Results

The first research question asked whether L2 speakers of Russian exhibit native-like
sensitivities to grammatical agreement violations in offline processing. Table 5 shows
means and standard deviations of the total number of correct identifications of
grammatical violations (collapsed for gender and number and both NA and NV types of
dependencies) as a function of group. At advanced levels L2 speakers exhibited native-
like sensitivities to grammatical agreement violations: they accurately identified
violations in 89% of all cases across conditions (compared to 78% accuracy for the

lower-proficiency group and 100% accuracy for the native group).
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Table 5. Mean accuracies (numbers of correct responses) in identifying grammatical

violations as a function of proficiency, Study 1

Proficiency Mean SD

Low-proficiency speakers 18.82 3.60
High-proficiency speakers 21.27  3.13

Native speakers 24.00 0.00

Since all native speakers performed at the ceiling level, there was no variance observed,
which violated the assumption of homogeneity of variance, making the F-statistic in
parametric tests biased and not reliable. Since we were mostly interested to see whether
differences between native and high proficiency L2 speakers were not significant and
differences between low and high proficiency L2 speakers were significant, an
independent ¢-test was used to compare differences between the low- and high-
proficiency groups (Levine’s test for equality of variance was not significant, p=.313),
and the Mann-Whitney U-test, the nonparametric alternative to the #-test, was used to
compare differences between native and high-proficiency L2 speakers. Statistically
significant differences were found between native and high-proficiency L2 speakers,
U=11, p=.001, but not between the high- and low-proficiency groups, #20) =1.71,
p=104. This could be explained by the small sample size and by a low (50%) cutoff point
on the cloze test which allowed the inclusion into the high-proficiency group of some

learners who performed close to chance level.
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The second research question asked whether the patterns of performance in L2 depended
on the type of agreement: whether agreement operated within phrasal boundaries (NA
agreement) or across phrasal boundaries (NV agreement). Analyses of L2 speakers’
sensitivities to agreement violations in both types of local syntactic dependencies showed
higher accuracy on the NA agreement for both groups: 91% versus 87% respectively for
the high-proficiency group and 87% versus 70% respectively for the low-proficiency

group (Table 6).

In response to the third research question—Do patterns of performance depend on the
type of grammatical feature (number versus gender)?—it was found that although gender
is not instantiated in L2 participants’ native language grammar, while number is, both
groups were more sensitive to gender agreement violations (high-proficiency group:
90%; low-proficiency group: 83%) than to number agreement violations (high-
proficiency group: 88%; low-proficiency group: 73%); but these differences did not reach
significance. Paired samples ¢-tests run on the L2 data showed that (1) for the low-
proficiency group, there was no significant difference between sensitivity to number and
gender violations, #(10) =1.921, p=.084, but there was a significant difference between
processing NA and NV dependencies: #10)=2.81, p=.018; and (2) for the high-
proficiency group, there were no significant differences found for either gender versus
number processing, or for NA versus NV processing: #(10)=.420, p=.684 and

#(10)=1.399, p=.192, respectively.
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Table 6. Mean accuracies in identifying grammatical violations as a function of

proficiency and grammatical category, Study 1

Group Category Mean SD

LGP NA 10.5 1.6
NV 8.4 2.6
Gender 10 1.3
Number 8.8 2.6
HGP NA 10.9 1.8
NV 10.4 1.6
Gender 10.8 1.5
Number 10.5 2.6
NS NA 12 0
NV 12 0
Gender 12 0
Number 12 0

3.1.7 Discussion and conclusion

The study found that at advanced levels L2 speakers could exhibit native-like sensitivities
to grammatical agreement violations, but the significant differences between the native
and the high-proficiency groups and the insignificant differences between the high- and
low-proficiency groups indicated that a cloze test with a cutoff level set at 50% was not
sufficient to identify the level of L2 proficiency necessary for participation in online
priming tasks assessing L1/L.2 processing differences that may only surface under
specific conditions. The results also pointed to a need for a more rigorous scoring system

to identify those with a higher level of proficiency.

The finding that L2 speakers were more sensitive to violations of agreement within
syntactic boundaries than across syntactic boundaries confirmed the hypothesis, whereas

the finding that L2 speakers had more difficulties processing number than gender had not
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been expected, as this finding contradicts some theories claiming that L2 learners should
be less sensitive to morphemes that are not instantiated in their L1 compared to ones that
are. This finding also contrasts with studies demonstrating that gender and number are
processed similarly, or that gender agreement may be more cognitively demanding than
number agreement. One explanation would be that number which is considered a
morphological feature triggers more computation than the stem-inherent gender (Lukatela
et al., 1987; Osterhout & Mobley, 1995; Sagarra & Herschensohn, 2011). These findings
suggest that while L2 learners at high proficiency levels can converge with native
speakers when it comes to processing NV dependencies and number agreement, with
increased cognitive load, deficits in processing number agreement and NV dependencies

may surface.

The study was an important first step before investigating online language processing in
L2. First, the results helped identify a new cutoff level on the cloze (raised to 60% ) and
the need to use a scoring system that focuses more on identifying deficiencies rather than
on acknowledging developing knowledge. Using full scores only for correct answers and
not giving half points to recognize partially correct answers was deemed appropriate.
Additionally, the study identified a need for another measure of proficiency that would
help discriminate between “masters,” or candidates who have mastered the grammatical
categories of interest and who are able to process grammar violations in a native-like
manner in an offline grammaticality judgment task, from “nonmasters,” i.e., those who
have not yet mastered these categories. Previous research (Vatz, 2009) showed that

performance on a GJT designed to test acquisition of particular language features could
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be used as an additional measure of proficiency. The GJT used in Preliminary Study 2
was accepted as an appropriate measure. Based on the Study 2 findings, the cutoff

point for accepting participants for the Main Study was set at 85%, a little lower than the
score observed in the high-proficiency group in Study 2, which conforms to a standard
score cutoff level of < 85 (i.e., > | standard deviation below the average standard score of

100) (Aram & Robin, 1993).

3.2 Preliminary Study 2: Lexical decision task

3.2.1 Aims

The purpose of the study was to devise tightly-controlled experimental procedures in
order to examine the temporal aspects of morphosyntactic activation and the nature of
morphosyntactic processing mechanisms, or routines,® in L1, and to identify a valid
baseline (or neutral condition) to accurately measure facilitation and inhibition (Neely,
1991). To evaluate the effect of grammatical context on the speed and accuracy of lexical
access and to dissociate automatic from controlled processing mechanisms underlying

morphosyntactic processing, a morphosyntactic priming paradigm was employed.

Employing the “neutral” condition is the key to the accurate measurement of facilitation
and inhibition. According to Jonides and Mack (1984) and Neely (1991), an essential
feature of neutral cues is a warning value similar to that offered by informative word
primes. In contrast with informative word primes, however, neutral cues must provide no
information about upcoming targets. The absence of a baseline condition in many

priming studies in most languages has limited their utility. Previous studies that did use

¥ The word “mechanisms” and “routines” in this dissertation are used interchangeably.
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the baseline condition in English, have used nonwords, the word “blank”, the phrase “The
next word is”, and a string of “xxxx”, but the validity of these primes has only been tested
empirically in one study (Arnott, 2001) that identified the string of “xxxx” as satisfying
criteria for neutrality. The only study that employed a baseline condition in the Russian
context used a highly frequent adverb/particle “prosto” (simply), similar in frequency and
meaning to the word “just” or “simply” in English (Akhutina et al., 1999) but did not

assess its validity empirically.’

The use of the word “blank” (in translation) in a Russian priming study is not appropriate
because an adjective will require an inflection marked for gender and number, and the
use of the adverb “pusto” before the noun or the verb is not permitted in Russian and
may introduce the ungrammaticality bias rather than serve the purpose of providing a
gender- and number-neutral context. Using a nonword without adjectival endings may
introduce a different confound: nouns ending in a consonant typically belong to the
masculine gender (singular), and nouns ending in a vowel are either feminine (-a), or
neuter (-o/-e). Furthermore, nouns ending in —y/~i may be plural forms of masculine or
feminine nouns. The phrase “The next word is” is translated into Russian with a zero
copula, which may introduce another confound and cause a slowdown in processing the
targets. Therefore, in this preliminary investigation, the validity of two remaining

baseline conditions, the word “prosto” (“simply”) and the string “xxxx,” was investigated.

3.2.2 Research questions and hypotheses

The study was designed to answer the following three research questions:

? The study investigated the effect of grammatical gender agreement on lexical access in Russian.
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1. What priming patterns exist in native online processing of number and gender
agreement, and in processing of agreement within phrasal boundaries (NA) and across
phrasal boundaries (NV)?

Research suggests that patterns of performance may be different for the two types of
dependencies and the two grammatical features. It was predicted that gender agreement
would produce larger priming effects than number agreement and that agreement within
phrasal boundaries would produce larger priming effects than agreement across phrasal

boundaries.

2. Which prime— the word “prosto” (“simply”) or the string of “xxxx”—can be used
as a valid baseline condition for measuring the costs and benefits of grammatical
priming?
Following Neely (1991), the “neutral” condition was operationalized as a condition that
makes it possible to observe facilitatory and/or inhibitory components of priming.
Facilitation is defined as faster reaction times, RTs, or recognition of target words
following a congruent prime relative to a neutral prime, and inhibition is defined as
slower RTs, or recognition of targets following an incongruent prime relative to a neutral
prime (Neely,1991). Following Arnott (2001), at short SOAs (250 ms), neutral primes
were expected to yield facilitatory effects in grammatical contexts, but at long SOAs
(1000 ms), they were expected to give rise to facilitation in grammatical contexts and
inhibition in ungrammatical contexts. That is, at short SOAs,

RTs G<RTsN = RTs U,

while at long SOAs,
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RTs G<RTs N<RTs U,
where “G” and “U” mean grammatical and ungrammatical contexts, respectively. Thus, it
was predicted that RTs to nouns following prosto and xxxx would be significantly slower
than RTs following a grammatical version of the prime (thus, providing evidence for
facilitation in the grammatical condition), and significantly faster than responses
following an ungrammatical version of the prime (thus, providing evidence for inhibition

in the ungrammatical condition).

3. What are the locus and the nature of the processing routines underlying
morphosyntactic priming effects in native speakers of Russian across a normal range of
SOAs?

Prelexical processing (automatic or attentional), being time-dependent, would be
represented by an interaction of SOA and prime. Fast, automatic activation of
grammatical information would be reflected at short SOAs by priming effects with a
facilitatory component only, whereas slower, attentional prelexical mechanisms would be
represented by priming effects with an inhibitory component (with or without facilitation)
at longer SOAs. While postlexical processing, like prelexical strategic processing, can
also give rise to both faciliation and inhibition, these processes occur after both prime and
target have been accessed. So, postlexical processes are less dependent on SOA than
prelexical processes, which is reflected in the failure of SOA to interact with prime or in

the finding of inhibition at even the shortest SOA employed.
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Thus, it was hypothesized that, if prelexical automatic and attentional mechanisms
contribute to grammatical priming effects, only automatic processing routines would
operate at the short SOA of 250 ms and would be reflected in morphosyntactic priming
effects due to facilitation, whereas at longer SOAs of 1000 ms and 2000 ms, expectancy-
based processing would be engaged and would be reflected in priming effects with both
facilitatory and inhibitory components. If, on the other hand, morphosyntactic priming
effects are the result of postlexical processing routines, priming effects with inhibitory

components would be identified irrespective of SOA.

3.2.3 Participants

Participants included 20 native speakers of Russian: 10 females and 10 males (mean age:
37.95 (range: 19-52). The participants at the time of experiment resided in Russia or had
recently moved to the USA. They were randomly assigned to one of the SOA groups
(250ms, 500 ms, 1000 ms, or 2000 ms), with five participants in each group, and were

naive as to the purpose of the study.

3.2.4 Materials and design

Experimental stimuli consisted of prime/target word pairs representing local syntactic
dependencies within and across syntactic phrase boundaries featuring gender and number
agreement in grammatical, ungrammatical, and two neutral conditions. Since prime
frequency may have a significant impact on target processing in two-word priming
studies (Liu, Bates, Powell, & Wulleck, 1997), in order to control for characteristics of

the prime, masculine and feminine forms of the same adjective prostoj ("simple") and the
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same verb byt’ (“to be”) were used in the experiment. It was expected that the use of the
same primes, instead of a variable set of adjectives and verbs, while requiring minimal
semantic processing, will ensure that the processing of subsequent target words will
begin at the same time (Akhutina et al., 1999). Thus, primes included: (1) the masculine
singular adjective prostoj ("simple"); (2) the feminine singular adjective prostaja
("simple"); (3) the masculine singular past form of the verb byt’ (“to be”)—byl (“was”);
(4) the feminine past form of the verb byt’ (“to be”)—byla (“was”); (5) the plural
adjective prostyje ("simple"); (6) the plural form byli (“were”); (7) adverb “prosto” and

(8) “xxxx”.

These primes were combined with 5 real nouns with a frequency range between 30 and
300 occurrences per million words, and 5 nonce nouns based on real words with the same
frequency, all in transparent disyllabic forms, to form grammatical (10x6) and
ungrammatical (10x6) conditions (total: 120). The two neutral primes were combined
with 15 real and 15 nonce words each (30x2). This resulted in a stimulus list with 200
prime-target pairs (Table 7). The same masculine singular noun targets were used for
separate analyses of gender and number processing. The prime-target pairs, therefore,
formed two grammatical and two ungrammatical NA conditions, two grammatical and
two ungrammatical NV conditions, and two neutral conditions. The same stimulus list
was used in each SOA group, with stimuli pairs randomized for each presentation, and

with each target appearing in the list in the same condition only once (Appendix C).
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Nonce words comprised 50% of each list. To discourage participants from responding
before reading the entire nonword letter string, half of the nonwords were derived by

taking real word stems and adding inappropriate endings (Blumstein et al., 1991). The
remaining nonwords were created by randomly changing one or two phonemes in real

word stems that were not used in the experiments.

Although the stimuli for gender and number were presented in one list, the results were
analyzed separately for gender [design: 4 (SOA group: 250 ms, 500 ms, 1000 ms, and
2000 ms) x 4 (prime condition: grammatical, ungrammatical, prosto, and xxxx) x 2
(gender: masculine, feminine) x 2 (dependency: NA, NV)] and for number [design: 4

(SOA group: 250 ms, 500 ms, 1000 ms, and 2000 ms) x 4 (prime condition: grammatical,
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Table 7. Study 2 design

Target/ Prime | Fem Masc Adj: | Fem Verb: | Masc Verb: | Neutral 1: | Neutral 2: | Plural Adj: | Plural Verb:
Adj: Prostoj Byla Byl Prosto XXXX Prostyje Byli
Prostaja
FEM NA G NAU NV G NV U N1 N2 n/a n/a
real 5 5 5 5 5 5 0 0
nonce 5 5 5 5 5 5 0 0
MASC/SING NA U NA G NV U NV G N1 N2 NA U NV U
real 5 5 5 5 5 5 5 5
nonce 5 5 5 5 5 5 5 5
PLURAL n/a NA U n/a NV U N1 N2 NA G NV G
real 5 5 5 5 5 5
nonce 5 5 5 5 5 5




ungrammatical, prosto, and xxxx) X 2 (number: singular, plural) x 2 (dependency: NA,

NV)].

3.2.5 Procedure

The experiment was constructed to be run online on DMDX (Forster & Forster, 2003)
(remote testing mode). Prior to the study, the experimental materials had been calibrated
carefully and the remote testing mode had been tested with multiple volunteer
participants (friends and relatives of the researcher). All the problems were fixed before
the commencement of the experiment, so at the time of the experiment no problems in

accessing and using the experimental materials were reported.

Participants received a letter with detailed instructions that contained a link to the folder
with experimental materials they were to download to their computers (e.g.,

ftp://lexicaldecision:dmdx@ftp.drivehg.com/experiment/native/250). There were four

sets of instructions and four folders prepared for each experimental group. An example of
instructions for participants in group SOA250 is presented in Appendix E. Upon
completion of the experiment an e-mail with the participant’s responses was

automatically sent to the experimenter.

Experimental trials in each group were randomized for each participant such that each
participant in a group saw the same 200 stimuli in a different random order. Each trial
began with a preparatory cue (“+”) in the center of the computer screen visible for 500

ms. After a blank screen interval of 1000 ms, the first word, the prime, was displayed and


ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250
ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250
ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250
ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250
ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250

remained visible for the entire duration of the SOA (which, depending on the group was
either 250, 500, 1000, or 2000 ms). This continuous display of the prime was meant to
encourage participants to create expectancies and to invoke the facilitatory effect with the
inhibitory component (Balota et al., 1992). The second word, the target, was then
displayed and remained on the screen for 4000 ms or until the participant depressed the
response button. The next trial was activated 1500 ms after the previous target

disappeared from the screen (Figure 3).

Participant reaction times, or the time from presentation of the target to depression of the
response button, for word targets correctly identified as words was recorded. Errors were
also recorded for both yes responses to nonword targets and the failure to respond to
word targets. Experimental stimuli were presented via 10 blocks of 20 trials (200 trials
total). After each block, participants were given the opportunity to rest. A set of 16
practice trials preceded each experiment. The practice primes included 12 grammatical
pairs (6 real words and 6 nonce words—one for each type of grammatical feature in both
types of dependencies) and four pairs in the neutral grammatical conditions (two in N1
and two in N2, with one real and one nonce target in each). The grammatical proportion
of the stimuli in the practice list was covertly manipulated to encourage creation of

expectancies (Milberg, Blumstein, Katz, Gershberg, & Brown, 1995).
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Figure 3. Outline of the priming procedure for SOA250 ms, Study 2.

3.2.6 Analysis

Since Study Two was a pilot study in nature, it was not treated as a stand-alone study,
and the analysis of the results was mainly descriptive, according to recommendations for
any type of pilot study (Lancaster et al., 2004). It was not considered appropriate to place
undue significance on results from hypothesis tests with such small numbers of
participants in each group. The four groups’ mean response latencies and priming effects
were compared in order to identify trends and possible sources of variance in preparation
for the Main Study. The difference in RTs between the grammatically correct condition,
G, and the morphosyntactically incorrect condition, U, was considered representative of

“morphosyntactic priming”:

Gender Priming Effects = RTs U - RTs G

Number Priming Effects

RTs U-RTs G.
RTs for the G and U conditions were compared to identify gender and number priming
effects and were contrasted with each of the baseline conditions, N1 and N2, to determine

the facilitatory and inhibitory components of observed priming effects:
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Facilitation = Mean RTs G < Mean RTs N

Inhibition = Mean RTs U > Mean RTs N.

3.2.7 Results and discussion

Participants made errors in 3.6% of word trials and in 3.5% of nonword trials.
Accordingly, error data were not subjected to further analysis. Responses to word targets
were then cleaned by eliminating reaction times that were greater than 1500 ms. This
resulted in the elimination of 1.91% of all responses. Figure 4 shows frequencies of
distribution of RTs for the SOA500 group (selected as an example) for real and nonce
words and for grammatical and ungrammatical conditions. While confirming that the
curve has a near-to-normal distribution, the figure demonstrates the variability of
individual responses signifying a need for more participants before it would be possible
to identify reliable patterns of responses. The figure also shows that there is a tendency to
respond longer to ungrammatical items and nonce words compared to grammatical and
real words, respectively. The clustering of mean reaction times of each participant in
groups of 50 ms and graphed as a function of percentage of total responses represents a
gradation of response intensity over time and, as suggested by Butler, McNamara, &
Durso (2010) and Butler et al. (2011), can be assumed to reflect patterns of spreading
activation. Thus, it can be suggested that at medium SOAs, activation in native speakers
is delayed, is lower, and lasts longer for nonce words relative to real words and for words

in the ungrammatical condition relative to the grammatical condition.
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Figure 4. Frequency distributions of RTs at SOA500, Study 2.

Note: Thin lines represent mean RTs of five individual participants in the SOA500 group.
Thick lines represent combined RTs for the SOA500 group.
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The first research question asked what patterns of performance exist in native online
processing of number and gender agreement within phrasal boundaries (NA agreement)
and across phrasal boundaries (NV agreement). To answer this question, the RT means
for grammatical, ungrammatical, and both neutral conditions were collapsed across the
four SOAs and calculated as a function of prime condition to allow the researcher to
determine whether morphosyntactic priming effects can be captured by the study’s
instrument. A comparison of reaction-time differences between conditions demonstrates
that priming effects exist, and, with the RTs in the neutral condition falling mid-way
between the G and the U conditions, this comparison also demonstrates that there is
facilitation for targets in the congruent condition and inhibition for targets in the

ungrammatical condition (Figure 5).

780

760

740

720

RT, ms

700

680

660

Grammatical Ungrammatical Neutral
Prime Condition

Figure 5. Mean RTs as a function of prime condition, Study 2.

Note: The base line of the bar graphs is shifted to 660 ms.

A closer examination of the data revealed differences in the processing between the two
dependencies and two grammatical features and confirmed the hypothesis that NA

agreement produced larger priming effects compared with NV agreement (60 ms versus
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39 ms) (Figure 6a) and that gender agreement produced larger priming effects than

number agreement (57 ms versus 27 ms) (Figure 6b).
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Grammatical Ungrammatical Neutral Grammatical Ungrammatical Neutral
Prime Condition Prime Condition
(a) (b)
Figure 6. Mean RTs for (a) NA & NV dependencies and (b) for gender and number,
Study 2.

Note: The base line is shifted to 660 ms.

The second research question was concerned with identifying a valid baseline condition
for measuring the costs and benefits of grammatical priming. To answer this question the
“neutrality” of two conditions, namely the adverb “prosto” (“simply”) and the string
“xxxx,” was examined by analyzing group mean RTs as a function of SOA and the
nature and magnitude of priming effects invoked by these two primes. For this finer-
grained analysis, more trimming was deemed necessary, and reaction times that were
greater than 1500 ms and lower than 300 ms were removed (Zevin & Balota, 2000),

resulting in the elimination of 4.7 % of all responses.
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As seen from the graph in Figure 7, the cleaned data demonstrate virtually no difference
between the RTs to nouns in both neutral conditions, with differences emerging only at
500 ms: prime “prosto” was processed as fast as nouns in the grammatical condition,
thus underestimating facilitation and overestimating inhibition. However, due to the small
number of participants, the effect could have occurred due to extraneous factors. Both
neutral conditions were examined against the criteria for neutrality, and both primes met
the criteria: at short SOAs (250 ms) they yielded facilitatory effects in grammatical
contexts (with minimal inhibition for targets in ungrammatical contexts), and at long
SOAs (1000 ms and 2000 ms) they gave rise to both facilitation in grammatical contexts
and inhibition in ungrammatical contexts. RT values for both neutral primes were

collapsed for the subsequent analyses of the findings.
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Figure 7. Mean response times as a function of SOA , Study 2.
Note: The base line is shifted to 600 ms.

Although, based on these results, either prime could provide a valid baseline condition

for the purposes of examining the temporal aspects of grammatical priming, the word
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prime “prosto” was selected over the string “xxxx” because, unlike a word prime, “xxxx”
is a “nonlinguistic” event (e.g., Antos, 1979, cited in Neely, 1991) and may, as such,

interact with targets in a different way.

The last research question was concerned with identifying the locus of the priming effects
and the nature of the processing routines underlying these effects in native speakers of
Russian across a range of SOAs while simultaneously charting the time course of
morphosyntactic priming. Process dissociation was based on the three-process model of
information processing—prelexical automatic, prelexical attentional, postlexical
attentional processing (Neely & Keefy, 1989; Neely, 1991). Consistent with the process
dissociation procedure outlined earlier, the priming effects exhibited by the study’s native
participants were expected to change as a function of SOA if prelexical processing
mechanisms (automatic spreading activation and expectancy-based mechanisms) were
engaged. Automatic routines would be reflected at short SOAs by priming effects with a
facilitatory component only, whereas attentional mechanisms would be represented by
priming effects with an inhibitory component (with or without facilitation) at longer
SOAs. If, on the other hand, morphosyntactic priming effects are the result of postlexical
processing routines, priming effects with inhibitory components would be identified

irrespective of SOA.

The group priming effects were analyzed as a function of SOA and were found to be

robust across the range of SOAs employed. As seen from the graph in Figure 8, priming
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effects increase with increase in SOA and are the largest at 1000 ms, dropping in size at

2000 ms. These effects were statistically significant at 500, 1000, and 2000 ms (p<.05).
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Figure 8. Time course of facilitation and inhibition, Study 2.

Since priming is due to both facilitation and inhibition (Neely, 1991), the nature of these
effects was examined by looking at these components of priming. Figure 9 demonstrates
that at the short SOA250 the priming effect was primarily faciltatory (30 ms), with very
small inhibition (5ms) in the ungrammatical condition, which typically reflects the
engagement of automatic routines. With the increase of SOA, there was a significant
growth in the magnitude of priming (p<.05) due to increased facilitation (34ms) in the
grammatical condition, as strategic expectancy-based processes got engaged, and
inhibition (16 ms) in the ungrammatical condition when these expectancies were not met.
At SOA1000, priming was dominated by the inhibitory component (36 ms), with

facilitation remaining robust (32 ms). As priming diminished at SOA2000, the pattern
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continued, with inhibition (25 ms) dominating over facilitation (19 ms). This analysis

confirms the engagement of both automatic and attentional routines.

To see if the same priming patterns operated in both types of syntactic dependencies, the
same analysis was carried out for the NA and NV dependencies separately. Figure 8
shows that the magnitude of priming for NA dependencies remained the same at 250,
500, and 1000 ms and then increased at 2000 ms with a longer SOA, whereas the
magnitude of priming for NV dependencies grew from 250 ms to 1000 ms and then
dropped sharply to no priming at 2000 ms. A closer examination of the components of
priming revealed that (1) for NA dependencies the inhibitory component gradually grew
in magnitude with growth of SOA, whereas the facilitatory component diminished
(r=-.7) until it picked up again at 2000 ms; and (2) for NV dependencies both facilitation
and inhibition grew in magnitude up to 1000 ms, when they both dropped (» = .8). More
specifically, the findings were as follows.

(1) At 250 ms, priming in NA dependencies occurred due to facilitation only (46 ms),
reflecting automatic processing, whereas less priming in NV dependencies (25 ms) was
almost equally represented by facilitation (15 ms) and inhibition (10 ms), suggesting the
involvement of strategic processes.

(2) At 500 ms, priming in NA was represented by dominating facilitation (29 ms)
accompanied by inhibition (14 ms). The same pattern was present in NV dependencies,
with priming effect reaching significance (55 ms, p<.05; facilitation: 38 ms; inhibition:
17 ms). This indicates that strategic processes were evoked for processing both types of

dependencies.

73



3) At 1000 ms, there was a reversal in dominance between facilitation and inhibition

for NA dependencies, and priming was represented mostly by the inhibitory component

(44 ms versus 10 ms). Priming was significant in NV dependencies (83ms, p<.5), with

facilitation prevailing over inhibition (54 ms versus 28 ms).

4) At 2000 ms, significant priming in NA dependencies (96 ms, p<.05) was

dominated by inhibition (73 ms versus 23ms), whereas no significant priming was found

in NV dependencies.
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Figure 9. Priming effects for (a) NA and (b) NV dependencies, Study 2.
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To summarize, local dependencies within and across phrasal boundaries invoked time-
dependent prelexical processing mechanisms. However, while NV dependencies that
crossed phrasal boundaries invoked priming patterns indicative of only strategic
mechanisms, NA dependencies within phrasal boundaries invoked both automatic
mechanisms at 250 ms and strategic mechanisms that emerged at 500 ms and increased
over time, being most robust at the longest SOA of 2000 ms. It is not clear, however, why
NA processing was dominated by inhibition at longer SOAs, whereas NV processing was
dominated by facilitation. It was expected that results from more participants would show
whether this was a stable or a random effect. The finding that no priming was observed
for NV dependencies at 2000 ms suggests that grammatical information about NV

agreement may decay more quickly than information about NA agreement.

Collapsing RTs for both types of dependencies to compare priming effects for gender and
number revealed the following trends (Figure 10).

(1) At the short SOA of 250 ms, significant priming for gender (81 ms, p<.05) was
reflected in marginally significant facilitation (75 ms, p=.06) with no or little (7 ms)
inhibition, in contrast with priming for number, which reflected only the inhibitory
component (8 ms), along with inhibition of grammatically congruent targets.

(2) At 500 ms, the significant priming for gender (51 ms, p<.05) included facilitation
(42 ms) and was accompanied by a little growth in inhibition (9 ms). There was also a
significant priming effect for number (41 ms, p<.05) which was almost equally

represented by facilitation and inhibition (17 ms versus 24 ms, respectively).
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(3) At 1000 ms, priming for gender reached its maximum (94 ms, p< .05) and was
equally represented by facilitation and inhibition (48 ms versus 46 ms), whereas for
number priming was reflected only in inhibition (29 ms).

4) At 2000 ms, gender was not primed (some facilitation and negative inhibition
were caused by longer processing of the neutral prime), but number was primed
significantly (88 ms, p<.05), due to a significant inhibitory component (69 ms, p<.05;

facilitation: 19 ms).
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Figure 10. Priming effects for (a) gender and (b) number, Study 2.
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To summarize, gender and number demonstrated diametrically different priming patterns:
while gender seemed to invoke both automatic and strategic processes, number evoked
strategic processes. Gender evoked facilitation at 250 ms, whereas the presence of
inhibition in the absence of facilitation in number processing at short SOAs is indicative
of postlexical re-evaluation. Further, gender-processing was consistent with expectancy-
based processes, whereas the relatively low magnitude of facilitation across the range of

SOAs in number processing suggests that number may have been processed postlexically.

3.2.8 Conclusions

The present study aimed to (1) to develop online priming procedures for examining the
nature of the processes used to activate and integrate grammatical information in L1 and
L2, and (2) compare the morphosyntactic priming in L1 and L2. The study provided a
framework for subsequesnt investigations by

(a) showing that the instrument can capture priming effects for gender and number in two
types of dependencies, and that these priming effects are larger for NA dependencies than
for NV dependencies and for gender than for number;

(b) identifying a semantically and grammatically neutral baseline condition for the
accurate measurement of the facilitatory and inhibitory components of morphosyntactic
priming effects; and

(c) suggesting that the locus of priming effects may depend on the grammatical feature
processed: while it appears that gender information is activated prelexically—using
automatic mechanisms or expectancy, number information seems to be accessed after the

agreement controller has been accessed.
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While the study provided evidence of the use of both automatic and strategic routines in
native speakers, further design modifications were deemed necessary to more actively
encourage the engagement of prelexical processing routines in the main experiment. One
way to dissociate automatic and attentional (expectancy-based) mechanisms is to use
stimulus lists with high- and low-grammaticality proportions to encourage ASA on the
low-grammaticality proportion lists and expectancy-based mechanisms on the high-
grammaticality proportion lists (Neely, 1991). Crossing these lists with a range of SOAs
would provide additional evidence of the time course of priming to further dissociate
different processing mechanisms. The Main Study, based on the findings of preliminary
Studies 1 and 2, was intended to replicate the findings in native speakers and to extend
the findings in order to examine the locus of the underlying processes in native speakers

and to explore their engagement in second language learners.
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CHAPTER FOUR: METHOD (THE MAIN STUDY)

4.1 Aims, research questions, and hypotheses

The aim of the current research was to explore whether highly proficient second language
speakers of Russian are able to exhibit native-like sensitivities to morphosyntactic
structure. To this end, the study investigated native and second language online
processing of local syntactic dependencies governed within and across phrasal boundaries
to determine whether the nature of these dependencies contributes to the patterns of
performance for both native and L2 participants. It was also important to determine the
nature and the locus of the processes that are invoked at the initial stage of lexical access.
The study also examined the processing of gender and number agreement in native and
L2 speakers of Russian to determine whether gender and number morphological cues can
facilitate lexical access in native and nonnative processing. More specifically, the study
sought to find answers to the following general research questions:

1. What mechanisms for lexical access underlie the processing of
morpholosyntactic information in native and nonnative online processing of
agreement? Are native and nonnative speakers similarly sensitive to the syntactic
distance between the elements in local syntactic dependencies within phrasal
boundaries (NA agreement) and local syntactic dependencies across phrasal
boundaries (NV agreement)?

2. What priming patterns characterize native and nonnative processing of
gender and number? Are native and nonnative speakers similarly sensitive to gender

and number agreement?
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In order to answer the first question, I analyzed the processing of two types of
dependencies within and across phrasal boundaries (NA and NV agreement) collapsing
responses across the two grammatical categories (gender and number). In order to answer
the second question, I analyzed patterns of gender agreement and number agreement
separately, with mean RTs collapsed across NA and NV dependencies. The inclusion of
two SOAs was expected to dissociate automatic and strategic (prelexical and postlexical)
routines. Prelexical processing (automatic or attentional), being time-dependent, was
expected to be represented by an interaction of SOA and prime (Neely, 1991) based on
these assumptions:

o A short SOA (250 ms) evokes fast, automatic mechanisms reflected in

priming effects with a facilitatory component only;

o A long SOA (1000 ms) evokes slower, attentional mechanisms reflected in

priming effects with an inhibitory component (with or without facilitation) and

attributed to either prelexical expectancy generation or postlexical congruency

checking strategies (Neely, 1991).

Participants were expected to show facilitation in both long and short SOA condition,
with greater facilitation occurring in the long SOA condition owing to the influence of
both automatic and cotrolled orocessing. They are also expected to show inhibition in the
long SOA condition. Postlexical processing, on the other hand, being time-independent,
was expected to be represented by lack of interaction of SOA and prime (De Groot, 1984;

McNamara, 2005), as well as in the finding of inhibition at the short SOA of 250 ms.
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To further dissociate two types of prelexical processing, i.e., automatic and attentional,
the experiments manipulated the grammaticality proportions (GP)'’ (Goodman et al.,
1981; Neely, 1991), or the proportion of grammatically related versus unrelated targets.
A low-grammaticality proportion (LGP) was expected to evoke prelexical automatic
processing (ASA), whereas a high-grammaticality proportion (HGP) was expected to
actively encourage prelexical strategic (expectancy-based) processing routines. During
prelexical expectancy generation, participants were expected to use the prime word to
generate an expectancy set of possible target words that are grammatically related to the
prime word. Lexical decisions would be subsequently faster to related target words that
were included within the expectancy set than to those that were not, and priming with
increased facilitation and increased inhibition would be expected in response to high GP
relative to low GP. In contrast, postlexical semantic matching involves retrospectively
checking for a relationship between the prime and the target after the grammatical
information has been accessed. When there is grammatical congruency between the
prime and the target, a participant is more likely to offer a “yes/word’” response, and the
lexical decision, thus, is faster. When there is no congruency, a participant is more likely
to offer a “no/nonword” response, and lexical decisions are inhibited, because this
incongruency must be overcome to clear the way for a “yes” response to real word

targets.

In order to examine the time course of the processing routines, the low and high GP

versions of each experiment were crossed with each of the two SOAs (250 ms and 1000

' Grammaticality proportion is defined as the number of grammatically congruent real word trials divided
by the total number of grammatically congruent and incongruent real word trials (Arnott, 2005; Blumstein
et al, 1991).
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ms).'" Automatic activation was expected to occur at shorter SOAs and when the GP was
low, and controlled expectancy-based processes were expected to occur at longer SOAs
and when the GP was high. Table 8 summarizes predicted processing effects for
attentional mechanisms based on the following assumptions (discussed in detail in
chapter 2):

I. Automatic spreading activation (ASA) has an effect only when the prime
and the target are grammatically congruent.

2. ASA produces only facilitatory effects and no inhibitory effects.

3. ASA decays (unless the participant makes a conscious effort to maintain it
via rehearsal). Thus, the facilitatory effect of ASA decreases as SOA increases (in our
case, it dissipates at the long SOA, which is assumed to be long enough that there will be
a complete decay of ASA (Loftus, 1973; Neely, 1977, 1991; MacNamara, 2005).

4. Strategic expectancy-based processes produce a facilitatory effect when
the target is an exemplar of the grammatical category expected by the participant (it
appears in a high GP list).

5. The effects of prelexical strategic attention increase with increasing SOA.
It is assumed that the short SOA is too short for the prelexical routines to be committed,
as they require somewhere between 400 and 7000 ms to affect performance in lexical
decision (McNamara, 2005).

6. In contrast to prelexical processing reflected in the interaction between
SOA and priming condition, postlexical mechanisms are expected to operate independent

of SOA and are reflected in the presence of facilitation for grammatically congruent

! This range of SOAs was chosen as it incorporated SOAs both shorter and longer than 400 ms, identified as being the
point at which attentional processes become activated (Chertkow et al., 1994).
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targets and inhibition for grammatically incongruent targets at any SOA. Accordingly,
the failure of SOA to interact with prime or the finding of inhibition at even the shortest

SOA employed would be indicative of postlexical congruency-checking routines.
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Table 8. Predicted processing effects of automatic spreading activation, expectancy-based prelexical, and coherence-checking

postlexical processes as a function of prime condition, GP, and SOA

Condition Example GP SOA ASA Expectancy Coherence-
checking
F I F I F I
Grammatical Prostoj kozel Low GP 250 + - +
Simple (MASC)goat Low GP 1000 - - +
(MASC) High GP 250 + - +
High GP 1000 - + +
Ungrammatical Prostaja kozel Low GP 250 - - +
Simple (MASC) goat Low GP 1000 - - +
(FEM) High GP 250 - - +
High GP 1000 - + +

Note: Facilitatory effects are represented by F, and inhibitory effects are represented by 1. Facilitation is assumed to emerge
in reponse to grammatical condition, whereas inhibition is assumed to emerge in response to grammatical incongruency.
Therefore, ‘+’ and *-* indicate the presence or absence of a particular process in conditions where their emergence is

expected.



The current study’s manipulation with the two critical variables—grammaticality
proportion and SOA— was expected not only to test these predictions but to more clearly
dissociate automatic and strategic processes evoked by the processing of morphosyntactic

information in prime-target word pairs in native and L2 speakers of Russian.

The other variables of interest were two types of local syntactic dependencies and
grammatical categories of gender and number. The current study, therefore, examined
whether number and gender is processed similarly, and whether gender- and number-
marked primes would evoke similar priming patterns in native and nonnative speakers of
Russian. The study also examined whether there are differences in agreement between
nouns and adjectives located within the same noun phrase (e.g., prostoj kozjol “simple-
MASC-SG goat-MASC-SG”) and between nouns and verbs located across phrasal

boundaries (e.g., byl kozjol “was-MASC-SG goat-MASC-SG”).

Preliminary Study 2 demonstrated differences in native speakers’ priming patterns that
were interpreted in the following way:
1. When data were collapsed across gender and number, NA dependencies
within phrasal boundaries invoked both prelexical and postlexical mechanisms,
whereas NV dependencies across phrasal boundaries invoked only postlexical
mechanisms;
2. When data were collapsed across dependencies, gender processing
invoked both prelexical and postlexical mechanisms, whereas number was

processed postlexically.



Thus, based on the findings of Study 2, on previous research discussed in chapter 2, and
on the assumptions for process dissociation listed above, the study sought to test the
following hypotheses:
1. L1 and L2 participants would exhibit differences in engaging attentional
mechanisms when accessing morphosyntactic information.
a. L1 participants would be able to evoke both prelexical (automatic or
controlled) routines and postlexical controlled mechanisms depending on
the type of dependency (syntactic distance):
o NA dependencies, due to their short syntactic distance,
would encourage prelexical processing routines;
o NV dependencies, due to their longer syntactic distance,
would be processed postlexically.
b. L2 participants would exhibit differences in both the automatic and
controlled processes underlying lexical access compared to L1 participants.
2. L1 and L2 speakers would exhibit the following similarities and differences in
the patterns of processing gender and number agreement and in the underlying
mechanisms.
a. Gender agreement and number agreement would be processed differently
by both native and nonnative speakers:
o gender agreement violations would be more disruptive than

number agreement violations
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o L2 participants would exhibit reduced sensitivity to gender
agreement (not instantiated in their L1) than to number agreement
(instantiated in their L1).
b. L1 participants and L2 participants would exhibit the Markedness Effect
(Akhutina et al, 1999) displaying asymmetries between feminine and
masculine nouns and between singular and plural nouns:
o masculines and singulars would be processed faster and
would produce larger priming than feminines and plurals;
o agreement violations for masculine singular nouns would
lead to inhibition; agreement violations for feminine nouns would
lead to facilitation (with or without inhibition); markedness effects
for agreement violations for plural nouns would be accompanied
by the effects produced by their greater morphological complexity
and would be reflected in the presence of both facilitation (due to
their non-default status) and inhibition (due to an additional
process of decomposition).
c. Both L1 and L2 participants would demonstrate similar sensitivity to the
syntactic distance effect that would be evident in slower RTs for and smaller
size of priming for NV dependencies (across syntactic boundaries) than for
NA dependencies (within syntactic boundaries).
d. L1 participants would be able to evoke both automatic and expectancy-
based mechanisms in processing gender agreement, but number agreement

(plurals, in particular) would only evoke postlexical controlled routines (due
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to the additional process of morphological decomposition). L2 participants
would only rely on postlexical controlled mechanisms in processing both

categories.

4.2 Participants

4.2.1 Pre-screening

Forty Russian-speaking participants residing in Russia and 40 English-speaking
participants residing in the USA filled out a background questionnaire covering general
information (age,12 sex, etc.), language history (native language, number of years of
language learning experience, participation in study-abroad or intensive summer
programs, etc.), visual acuity, handedness, and some logistical questions (in particular,
access to a PC'?). The participants were prescreened by using a web-based survey created

at https://docs.google.com (Appendix A).

In the native speakers group, three participants withdrew from the study before taking
language proficiency tests. Thirty seven participants took the proficiency tests, and one
participant withdrew from the study before starting the main experiment. The remaining
36 participants completed all the experimental tasks. At the analysis stage, one
participant’s mean accuracy rates were found to fall outside the accuracy scores
frequency distribution and this participant’s data were excluded from the analysis. In

order to preserve a balanced design, with 9 participants per testing condition, one more

12 Since there is strong evidence for normal age-related overall slowing of RT in LD tasks and less semantic
priming in older than in younger controls (Ober & Shenaut, 1995), care was taken not to include
participants older than 50.

" The DMDX program used in the study to measure reaction times to linguistic stimuli is a Windows-
based display system and does not run on Mac computers.
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participant was added to the study as a replacement. A randomly selected subgroup of 10
NS participants also completed a gender-monitoring task and a number-monitoring task

as controls.

In the L2 group, five students could not participate in the study because of technical
difficulties (lack of access to a PC that is required by the DMDX software), two
participants withdrew during the screening stage due to changes in circumstances, and 14
did not pass the screening: their scores were below the cutoff points (identified in Study
1) indicating a lower proficiency level than needed for the current study. Seventeen more
participants were recruited to yield a total of 36 participants. At the analysis stage, three
participants’ mean accuracy rates were found to fall outside the accuracy scores
frequency distribution, these participants’ data were excluded from the analysis, and three
replacements were found to keep the number of English-speaking participants in the L2

group at 36.

All the participants were 18 years of age or older, had over 13 years of formal education,
and had normal or corrected-to-normal vision (Table 9). All L2 participants were
speakers of English as the native language, and all had extensive practice with Russian
either through study-abroad, living and/or working in Russia or attending intensive
summer programs in the US. As seen in Table 9, the difference in age between the NS
and the L2 groups was significant: #35)=3.57, p=.001. However, selecing of younger L2
participants would have entailed recruiting participants at a lower level of proficiency,

which was not desirable for the purposes of the current study, whereas selection of
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participants in Russia was determined by an easier access to university students than to

working adults.

Table 9. Participants’ demographics

Native Speakers L2 Speakers
Mean Age (years) 21.81 (range: 18—33)  26.97 (range: 20—4914)
Sex (N) Females: 26 Females: 17
Males: 10 Males: 19
Handedness Right-handed: 35 Right-handed: 35
Left-handed: 1 Left-handed: 1
Mean years of formal 14.7 16.8

education (years)

4.2.2 Screening
Further, the participants took two online proficiency tests—the cloze test (Appendix B)
and the GJT that were used in study 1 (Appendix C). Both tests were created in the

Canvas learning management system (https://canvas.instructure.com) and were

completed online under time pressure (the participants were allowed 30 minutes for the
cloze test and 20 minutes for GJT, with the timer on the screen showing the time left).
The scoring procedure for the cloze test was made more rigorous in comparison with the
scoring procedure used in Study 1: participants received 1 point for semantically
acceptable and grammatically correct responses and 0 points for either semantically

unacceptable responses or incorrect grammatical forms. Over 50% of native speakers’

' Two participants in the L2 group were over 40 years of age (to be specific, one was 42 and the other was
49). Although there was no significant difference in the processing speed between these and younger
participants, the older participants were assigned to different testing groups.
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responses for one item in the test were semantically unacceptable, and this item was

removed from the analysis for both NS and L2 groups.

All Russian-speaking volunteers and those L2 volunteers who scored above 60% on the

cloze test and above 85% on the GJT were invited to participate in the main study.

Results of both groups’ performance on each test are presented in Table 10.

Table 10. Participants’ performance on the screening tests

Native Speakers L2 Speakers
Cloze test
Accuracy (%) 96 (84—100) 76 (62—95)
Average time (min) 8 min 17 min
Grammaticality
judgment test 95 (88—100) 95 (85—100)
Accuracy (%) 11 min 17 min

Average time (min)

4.3 The Lexical decision study

4.3.1 Design

The overall design of the LDT study was based on study 2, but there were the following
design modifications. The current study used a within-subjects design, in which each
participant was exposed to all the experimental conditions. To dissociate two types of
prelexical processing, i.e., automatic and expectancy-based processing, each participant
was exposed to different (high and low) grammaticality proportions (GP) (as defined

above) (Goodman et al., 1981; Neely, 1991). In accordance with the aims of the study
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and to allow the time course of the processing routines to be charted, different SOAs
needed to be used. The four SOAs used in the pilot study would have required eight
different tests featuring different stimuli, which was deemed unpractical. Therefore, two
SOAs considered to be most representative for the purposes of the investigation (namely

250 ms and 1000 ms), were selected for the current study.

Since the complete morphosyntactic priming battery for each participant consisted of four
lexical decision tests, Low GP-SOA250, Low GP-SOA1000, High GP-SOA250, and
High GP-SOA1000, four different lists of targets were created. Manipulations with
grammaticality proportion resulted in two versions of each target: a high GP (HGP, or
HP) version with GP of 0.7 and a low GP (LGP, or HP) version with GP of 0.3. These 8
stimuli lists (4 x 2) were crossed with two SOAs (250ms and 1000ms) (8 x 2), which, in
turn, resulted in 16 tests (Figure 11). These 16 tests were distributed among participants
in such a way that each participant encountered different targets in each of the four
experimental conditions, but across participants each target appeared in all GP and SOA
experimental conditions (Figure 12). It was not possible to counterbalance all the items in
the priming condition without disturbing the desired grammaticalilty proportion. Hence,
with the change in GP from high to low, the nouns appearing in the high GP lists in the
grammatical condition appeared on the low GP list in the ungrammatical condition, and
the nouns that were used in the high GP lists the ungrammatical condition were used on

the low GP lists in the grammatical condition.
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Figure 11. Design of the experiment.
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Figure 12. Tests rotation across participants.

4.3.2 Stimuli
The target list used in preliminary Study 2 (Appendix D) served the basis for creating the
current study’s master list consisting of 1024 targets (Appendix F). Besides increasing

the number of stimuli from 800 to 1024 (see explanations below), there were two key
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changes to the stimuli used in Study 2. First, the three neutral prime conditions used in
that study were collapsed to create one neutral condition. For this condition, the prime
“prosto,” identified as being semantically and syntactically neutral, was employed.
Second, since the present experiment examined the effect of GP on morphosyntactic
priming, the stimulus lists used in Study 2 were modified to create lists with two different

GPs—Ilow and high.

Experimental stimuli consisted of prime/target word pairs representing syntactic
dependencies within and across syntactic phrase boundaries featuring gender and number
agreement in a grammatical (G) condition, an ungrammatical (U) condition, and a neutral
(N) condition. Since the study examined gender and number agreement, primes needed to
be marked for gender (masculine and feminine) and number (singular and plural).
Therefore, primes included: (1) the masculine singular adjective prostoj ("simple"); (2)
the feminine singular adjective prostaja ("simple"); (3) the plural adjective prostyje
("simple"); (4) the masculine singular past form of the verb by¢’ (“to be”)—byl (“was”);
(5) the feminine form of the verb byt’ (“to be”)—byla (“was”); (6) the plural form byli

(“were”); and (7) the adverb “prosto.”

These primes were combined with targets to form three experimental conditions:

grammatical (G), ungrammatical (U), and neutral (N). Table 11 demonstrates the

experimental design detailing the distribution of targets across priming conditions.
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Table 11. Experimental design

(a) High-grammaticality proportion: GP: .7

Target/ Fem Adj: Masc/Sing Adj: Plural Fem Masc/Sing  Plural Verb:  Neutral:
Prime Prostaja Prostoj Adj: Verb: Verb: Byl Byli Prosto
Prostyje Byla

FEM NAG NA U n/a NV G NV U n/a N
real 13 5 0 13 5 0 5
nonce 10 5 0 10 5 0 10
MASC/SING NAU NA G NA U NV U NA G NV U N
real 5 13 5 5 13 5 5
nonce 5 10 5 5 10 5 10
PLURAL n/a NA U NA G n/a NV U NV G N
real 0 5 13 0 5 13 5
nonce 0 5 10 0 5 10 10




(b) Low-grammaticality proportion, GP: .3

Target/ Fem Adj: Masc/Sing Adj:  Plural Adj: Fem Masc/Sing Plural Verb: Neutral:

Prime Prostaja Prostoj Prostyje Verb: Verb: Byl Byli Prosto
Byla

FEM NA G NA U n/a NV G NV U n/a N

real 5 10 0 5 10 0

nonce 5 8 0 5 8 0 10

MASC/SING NAU NA G NA U NV U NA G NV U N

real 10 5 10 10 5 10

nonce 8 5 8 8 5 8 10

PLURAL n/a NA U NA G n/a NV U NV G N

real 0 10 5 0 10 5

nonce 0 8 5 0 8 5 10




The targets included real nouns with a frequency range between 10 and 320 occurrences
per million words and nonce nouns based on real nouns, drawn from other frequency
ranges, all in transparent disyllabic forms. The same nouns were used as targets in the
masculine and singular categories, and they were compared once with feminine nouns
and once with plural nouns during analysis. The mean lemma frequency across all
categories was 75.11 (SD=59.8). A one-way ANOVA run on raw frequencies and word
length, with word category (feminine, masculine/singular, and plural) as a factor did not
find significant differences among word categories in word frequency. The difference in
word length between feminine, masculine/singular and plural nouns, however, was
shown to be significant, F(2,514)=59.89, p<.001, np?>=.189. However, it proved
impossible to achieve a satisfactory balance for word length in letters. A great care was,
therefore, taken to maintain the same average word length for each block of nouns in
each condition in each list and across lists (Table 13). A later analysis of mean RTs as a
function of word length showed that in word length did not modulate RTs in either group
of participants. The mean word length was 5.1 (§D=.9). Word frequencies (including
surface frequency for plural nouns) were also carefully balanced across blocks of
feminine, masculine, and plural targets used in each prime condition (see Appendix F for
a complete list of targets). ANOVA did not find significant differences in either word

length or lemma frequencies among stimuli lists.



Table 12. Mean length and frequency of word stimuli

Word category Mean SD Min Max
Word length (letters) Feminine 4.79 0.73 3 7
Masculine/Singular  5.55 0.86 4 8
Plural 4.80 0.65 3 6
Word frequency (ipm) Feminine 72.31 59.10 20 318
Masculine/Singular  76.87 58.52 21 303
Plural 75.45 61.90 12 254

To meet different GP requirements, the GP for each list was calculated according to the
following formula:

All real words in the G condition

All real words (grammatical) + All real words (ungrammatical)

Each high GP list had the GP of .7 (i.e., 70% of all real words used in the G and U
conditions formed grammatical prime-target stimuli, and 30% formed ungrammatical
pairs), and each low GP stimulus list had the GP of .3 (i.e., 30% of all real words used in
the G and U conditions formed grammatical prime-target stimuli, and 70% formed

ungrammatical pairs).

Thus, careful balancing of the number of the stimuli in each experimental condition

yielded 133 real word targets in each HGP list and 125 real word targets in each LGP list.

These word targets were distributed across the three prime conditions in the following
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manner: 78 G, 40 U, and 15 N word trials in the HGP lists, and 40 G, 70 U, and 15 N

word trials in the LGP lists (Tables 11a and b).

As common in the literature, the study employed about 50% of nonwords: 130 nonwords
in the HGP list: 60 G, 40 U, and 30 N) and 124 nonwords in the LGP list: 36 G, 58 U,
and 30 N. To discourage participants from responding before reading the entire nonword
letter string, half of the nonwords were derived from real word stems by adding
inappropriate endings (Blumstein et al., 1991). The remaining nonwords were created by
randomly changing one or two letters in real word stems that were not used in the
experiments. Care was taken to ensure that newly constructed nonwords did not use low-
frequency bigrams and orthographic or phonological sequences that are illegal in
Russian. The list was checked by ten native speakers of Russian, who did not participate
in the study, with the aim of identifying any low-frequency real words that could have
inadvertently been created by manipulations with real words. As a result, 5.18% of nonce

words were replaced or reconstructed.

Thus, the total number of targets used the experiment was 1024 (263 words in each of the
two HGP lists and 249 words in each of the two LGP lists), with a total of 516 real word

targets and 508 nonword targets.

4.3.3 Procedure

The investigations were carried out in remote testing mode using the DMDX software

developed by K. I. Forster and J. C. Forster at the University of Arizona (2003).
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Participants signed a consent form electronically and received detailed instructions by

email for each testing session. "

The L2 participants and a subgroup of NS participants, who completed the gender and
number monitoring tasks, completed the experiment in three testing sessions held on
three different days, with two tests featuring the same GP but different SOAs completed
on the same day. The procedure is presented in Figure 13. All the participants started
testing with the LGP lists because starting with the high GP lists could have created an
expectation that the pairs of words are grammatically congruent that could have
interfered with subsequent processing of the stimuli in the low GP lists that was designed
to trigger automatic activation (facilitation of grammatical targets in the absence of
inhibition of ungrammatical targets). Upon completion of each test an e-mail with the

participant’s data was sent to the experimenter automatically.

!> Although the study participants were unsupervised when performing the experimental tasks, an
examination of their accuracy scores and the percentage of ouliers in the reaction time data showed that the
performance indices were within the boundaries expected in lab conditions (see section 5.1).
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Volunteers go through screening: background
guestionnaire + language proficiency tests (cloze + GJT)
~30 min

Selected participants sign and submit consent forms
and an agreement to complete all the sessions
~10 min

Participants download materials and complete the
25h LDTs
~30minx2x2

Participants complete the timed gender/number
monitoring task
~20 min

Participants complete debriefing
~5min

Figure 13. The experimental procedure.

Experimental stimuli were presented via 12 blocks of 20-22 trials. There were 263 trials
in each HGP list and 249 trials in each LGP list. After each block, participants were given
an opportunity to rest. A set of 14 practice pairs preceded each experiment. The practice
primes included 14 prime-target pairs (7 real words and 7 nonce words—one for each
type of grammatical feature in both types of dependencies) presented in different priming
conditions (6 grammatical, 6 ungrammatical, and 2 neutral). The participants were
instructed to take a longer break between the two tests that were completed on the same

day. All the sessions were completed on different days.

Participant reaction times, or the time from the presentation of the target to depression of
the response button, were recorded to the nearest millisecond for correct responses to
word and nonword targets. Errors were also recorded for both yes responses to nonword

targets and the failure to recognize the word targets. Studies vary in whether feedback is
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given or not. Since the main dependent variables in the current experiment were reactions
latencies and accuracy, it was decided to provide direct feedback to participants in the
form of RTs in milliseconds after each correct response. If their response was incorrect,
they received negative feedback (Wrong) without RT information. This not only
reminded participants of accuracy instructions but discouraged them from pressing the

response keys randomly (Wentura & Degner, 2010).

4.4 The Gender/Number monitoring task

After completing the four tests of the main experiments, L2 participants and a randomly
selected subgroup of native participants also completed a gender-monitoring task (GMT)
and a number-monitoring task (NMT) to assess the probability that observed priming
effects in L2 speakers were influenced by incorrect gender or number assignment and to
determine the ratio of errors made due to motor effects. The stimuli incorporated all the
516 real nouns used in the LDT experiment, with half of the masculine singular nouns
used in the NMT and the other half in the GMT. Thus, the GMT included 152 feminine
nouns and 106 masculine singular nouns, and the NMT included 152 plural nouns and

106 masculine singular nouns.

The two tasks were completed after the main experiment and involved a dual-choice
response mode. Stimuli were presented visually using DMDX software remote response
mode. Participants were asked to decide as quickly as possible whether the word they
saw belonged to the feminine or masculine gender in the GMT and to singular or plural

number in the NMT. They depressed the right control button for masculine and singular
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nouns and the left control button for feminine and plural nouns. They had four seconds to
respond. Six practice trials were presented before each task, and the order of the stimuli
was randomized for each participant. The presentation of the tasks was counterbalanced

across participants.

4. 5 Debriefing

All the participants completed an online debriefing questionnaire which fulfilled
educational and ethical functions (Appendix G). In the questionnaire they could share
their thoughts about the purpose of the experiment, evaluate its difficulty, procedures,
and the amount of remuneration, as well as express any concerns and indicate whether
they would like to be contacted for future studies.The results of the debriefing were not
analyzed, but an informal examination showed that most participants expressed their
interest in the purpose of the study, satisfaction with the procedures, and a desire to
participate in future experiments. Afterwards the participants received a letter, in which
the researcher thanked them for participation and provided a description of the true
purpose of the experiment. The letter also informed the participants that if they would
like any information about the results of the study once it is completed, they should feel

free to contact the researcher.
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CHAPTER FIVE: RESULTS

5.1. Data preparation

5.1.1 Word versus nonword discrimination

The first step in the experimental data analysis consisted in examination of the accuracy
of real and nonce word discrimination by native and L2 speakers. To justify the use of the
collected data in the further analysis of priming effects it was critical to demonstrate that
the probability of correct discrimination of real and nonce words by participants was well
above chance, or in other words, that the word categorization accuracy (ranging from 0%
for all incorrect classifications to 100% for all correct classifications) was significantly

larger than 50% corresponding to at-chance performance.

According to the signal detection theory (SDT) (Macmillan & Creelman, 1991), that
attributes responses to a combination of sensitivity and bias, the behavior of an observer,
when responding “‘yes’’ or ‘‘no’’ regarding the presence or the absence of the signal
against a background of noise, has at least two dimensions. One dimension is determined
by the sensitivity of the observer (i.e., how well the observer discriminates the signal
from noise); a second dimension is referred to as the observer’s response bias, or the
inclination to judge in one direction as opposed to the other (e.g., to indicate that the

signal is present rather than absent).

In order to analyze the participants’ discrimination performance, a typical line of analysis

of the results of binary classifications used in the SDT was followed. All results were

categorized into true positives (TP), or correct identifications of real words, or hits; true
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negatives (TN), or correct identifications of nonce words; false negatives (FN), or
incorrect classification of real words as nonce words, or misses; and false positives (FP),
or incorrect classification of nonce word as real words, or false alarms. For the
convenience of presentation, the number of responses in each category was converted
into a corresponding fraction (f) by dividing this number by the total number of targets.
For example,

N = TP+TN+FP+FN is the total number of all stimuli or responses;

f(TP) = TP/N is the fraction of true positive classification results;

f(TN) = TN/N is the percent fraction of true negative classification results;

f(FP) = FP/N is the percent fraction of false positive classification results;

f(FN) = FN/N is the percent fraction of false negative classification results.

The overall accuracy of the binary classification experiment is estimated as the sum of
the true positive and true negative fractions:

Accuracy = f(TP)+(TN)
The overall error rate is the sum of all false classification fractions:

Error = f(FP)+f(FN)
There are four other parameters characterizing the classification accuracy that are
frequently used in the literature, hit rate (r) or rate of true positives r(TP), correct
rejection rate or rate of true negatives r(TN), miss rate or rate of false negatives, r(FN),
and false alarm rate or the rate of false positives, r(FP):

r(TN) = TN/(FP+TN)

r(TP) = TP/(FN+TP)
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r(FN) = FN/(FN+TP)

r(FP) = FP/(FP+TN)
The rate of false negatives, r(FN) presents the probability of attributing a real word to the
nonce-word category, whereas the rate of false positives, r(FP) presents the probability of

classifying a nonce word as real.

Table 13 shows real/nonce word discrimination by all participants for the four tests

(LGP1000, LGP250, HGP1000 and HGP250) of both experiments. The results are

presented in the form of fractions f(TP), f(TN), f(FP), f(FN) as defined above.

Table 13. Real and nonce word discrimination by native and L2 participants

Native Speakers L2 Learners
Responses
Stimuli Real words Nonce words Real words Nonce words
Real words 0.479 0.029 0.443 0.050
Nonce words 0.032 0.460 0.049 0.458

Note: Values in the table present the number of responses in each category as the

fraction of the total number of all responses (or stimuli) for all tests.

As shown in Table 14, the overall accuracy of real/nonce word discrimination was high
for both groups (0.94 for native speakers and 0.90 for L2 speakers). In both groups, errors
of two types were well-balanced: the fraction of false positives and false negatives in all
responses in the native speaking group was equal, correspondingly, to 0.032 and 0.029.

Corresponding error fractions in the L2 speakers were 0.049 and 0.050.

106



Table 14. Mean classification accuracy for native and L2 participants

Native Speakers L2 Speakers

Accuracy 0.939 (0.832—1.0)  0.901 (0.973—0.713)
Error 0.062 (0.0—0.168)  0.099 (0.027—0.287)
Hit Rate 0.944 (0.838—1.0)  0.898 (0.725—0.970)
Miss Rate 0.056 (0.0—0.162)  0.102 (0.030—0.275)
Correct Rejection Rate 0.934 (0.822—1.0)  0.904 (0.700—0.977)
False Alarm Rate 0.066 (0.0—0.178)  0.096 (0.023—0.300)

Note: Values in the brackets represent the range of corresponding accuracy

characteristics for individual participants.

One-sample ¢-test was used to check whether the mean accuracy rate for both groups was
significantly larger than 0.5. The probability of correct real/nonce word discrimination
was found to be well above chance for both groups. For L2 speakers: M=0.901,
SD=0.061, #(35)=41.1, p<0.001, and for native speakers: M=0.939, SD=0.047,
#(35)=55.8, p<0.001. Therefore, it was concluded that responses given by both groups

were not based on chance.

D-prime analysis was also conducted to examine the participants’ ability to discriminate
signal from noise. D-prime values were calculated as the difference of z-sores of hit and
false alarm rates using the results of all four tests:

d' = Z(r(TP)) — Z(r(FP))
Overall d-prime value for native speakers was equal to 3.09 and ranged from 1.91 to 4.26

for individual participants (for four participants in this group d' values could not be
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calculated because their hit rate was 1.0). Overall d-prime value for L2 speakers was

equal to 2.59 and ranged from 1.12 to 3.87 for individual participants.

One sample #-test was carried out on the mean d-prime values in order to check the
difference from chance level (d’=0). The one-sample #-tests revealed a significant
difference from 0 for d' values of both the native and the L2 groups: #35)=24.3, p<0.001

(two-tailed) and #35)=25.1, p< 0.001 (two-tailed), respectively.

Diependaele et al. (2012), who have for the first time analyzed the level of internal noise
associated with response choice and RTs in the LDT, showed that responses for nonword
and word choices for words with a frequency above 10 per million are very consistent,
indicating a high validity of RT for these stimuli with the LDT. Since all the words used
in the current experiment had a mean frequency of 75 wpm and, according to the results
of a debriefing questionnaire, all the L2 participants were familiar with 90% or more of
all the words, which was reflected in a very small number or errors, RT data used in the

analyses are deemed reliable.

5.1.2 Reliability and data cleaning

Correct responses to word targets were analyzed. The internal consistency of the tests
was assessed by computing the split-half reliability for the RT data using the Spearman-
Brown formula. Reliability coefficients, with 7=1.00 for native participants and =.99 for
L2 speakers (Table 15), were very high overall. However, the neutral condition was

characterized by lesser consistency of responses in both groups, in particular in the L2
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group, as evidenced in lower reliability coefficients and suggesting more processing
difficulties caused by the neutral primes. Furthermore, there was a drop in the magnitude
of reliability coefficients in L2 participants in LP1000 grammatical and HP250 neutral
conditions, possibly caused by these participants’ lesser familiarity with individual items

in the list.

Table 15. Reliabilities for all the tests for native and L2 participants prior to data

cleaning
Participants/Tests Grammatical Ungrammatical Neutral All
Condition Condition Condition
Native
LP250 0.96 0.97 0.87 0.98
LP1000 0.97 0.99 0.91 0.99
HP250 0.98 0.98 0.91 0.99
HP1000 0.98 0.96 0.95 0.99
All 0.99 0.99 0.98 1.00
L2

LP250 0.92 0.95 0.89 0.98
LP1000 0.76 0.97 0.87 0.98
HP250 0.94 0.88 0.63 0.98
HP1000 0.94 0.90 0.84 0.96
All 0.96 0.99 0.93 0.99

As is customary in priming studies, native speakers’ values greater than 1500 ms were
considered extreme and were removed from the data. They constituted .86% of all
responses, which falls at the 99th percentile of all responses. In order to maintain
consistency of the filtering process across the two groups of participants, the threshold
value for filtering outliers in L2 data was set at 99th percentile as well and was equal to
2000 ms. Values, or response times, greater than 2000 ms were considered extreme and

eliminated. All the remaining responses fell within two standard deviations from the
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mean. The internal consistency of the tests was reassessed showing higher values of
reliability coefficients in the conditions where the coefficients were lower in the first test

(Table 16).

Table 16. Reliabilities for all the tests for native and L2 participants after data cleaning

Participants/Tests Grammatical Ungrammatical Neutral All
Condition Condition Condition
Native
LP250 0.96 0.97 0.87 0.98
LP1000 0.96 0.99 0.94 0.99
HP250 0.99 0.98 0.90 0.99
HP1000 0.98 0.98 0.93 0.99
All 0.99 0.99 0.96 1.00
L2

LP250 0.94 0.96 0.86 0.98
LP1000 0.80 0.97 0.88 0.98
HP250 0.95 0.93 0.71 0.98
HP1000 0.94 0.88 0.81 0.97
All 0.97 0.99 0.93 0.99

Reliability coefficients were also calculated for each type of dependency and for each
grammatical category across the four tests. Perusal of Table 17 shows that, in particular
for L2 participants, the distribution of coefficients is more across the grammatical
categories than across the tests, with more variability in the neutral condition but with

high coefficient values across all categories as well as overall.

To identify targets used in the LDT in which L2 participants may have assigned

gender/number incorrectly, responses to the gender- and number-monitoring tasks were

analyzed. The analysis revealed that L2 participants’ mean accuracy in both gender and
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number assignment was high: it was 97.3% (range: 90.1%-100%) on the GM task and
96.7% (range: 90.4%-100%) on the NM task. The mean accuracy scores of the subgroup
of Russian participants (N=10), who also performed the tests, were 96.9% (range: 90.2%-

100%) on the GMT and 95.8% (range: 90.1%-100%) on the NMT.

Table 17. Reliabilities for syntactic dependencies and grammatical features for native

and L2 participants after data cleaning

Participants/Tests Grammatical Ungrammatical Neutral All
Condition Condition Condition
Native
NA dependencies 0.99 0.99 0.92 1.00
NV dependencies 0.99 0.99 0.95 1.00
Gender 0.98 0.98 0.96 0.99
Number 0.98 0.98 0.96 1.00
All 0.99 0.99 0.96 1.00
L2

NA dependencies 0.97 0.97 0.90 0.99
NV dependencies 0.96 0.98 0.90 0.99
Gender 0.93 0.98 0.93 0.99
Number 0.97 0.96 0.93 0.99
All 0.97 0.98 0.92 0.99

Errors among native participants on the gender and number monitoring tasks were
obviously due to errors in motor responses and constituted 3.6% of all responses. Errors
among L2 participants constituted 3%. Because of L2 participants’ high proficiency level
and native-like error rate on the monitoring tasks, it was decided not to remove these
words from their LDT RT data for reasons of consistency in data cleaning between the

NS and the L2 groups.
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Performance of native speakers and L2 participants was further compared by blocks used
in the presentation. Figures 14 and 15 demonstrate that error rates and reaction times
across blocks for both the native and the L2 groups were relatively stable, with the
exception of the first two blocks where the participants made more errors and responded

slower as they were getting used to the routine.
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Figure 14. Accuracy rates across blocks for the L1 and L2 groups.
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Figure 15. Reaction times across blocks for the L1 and L2 groups.
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The stimuli presentation was randomized for each participant, so these minor fluctuations

were not considered in the analysis.

5.2 Lexical decision task

5.2.1 Preliminary analysis

The average response latencies in native and L2 groups were calculated for real and
nonce words for each participant collapsed over items across multiple trials for each
condition.'® Figures 16a and 16b show native and L2 frequencies of distribution of each
participant’s RTs for real and nonce words as a function of percentage of total responses
across conditions, and Figure 17 compares native and L2 frequencies of distribution for
real words. As the graphs demonstrate, the curves of the distribution, although close to
normal, are positively skewed, as are virtually all empirical RT distributions (e.g., Luce,
1986). Both groups took longer to recognize nonce words than real words. The curves of
the means distribution for L2 RTs of both real and nonce words collapsed across all cells
of the design are flatter and wider than the curves of the native speakers’ means
distribution reflecting slower response latencies and a larger variance among L2 speakers
(RTs for real words: Mys=618.5, SD=170.8; M;,=830.17, SD=258.6). The mean RTs for
native speakers are compatible with values reported by Arnott et al (2005) for English-
speaking controls’ morphosyntactic priming in a similar experiment averaged over the

means reported for the same conditions as the ones used in the current study.

'® The data obtained in this study were analyzed with subjects as the unit of analysis, and only F, is
reported, following McNamara’s recommendation (2005): “Joint reporting of F'; and F', is never correct;
one should report either F'; or the appropriate quasi-F ratio (or its approximation, miniF")” (p.56).
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Figure 16. Frequency distributions of RTs for real and nonce words across conditions and
experiments for L1 (a) and L2 (b) participants.

Note: Thin lines represent mean RTs of individual participants. Thick lines represent

combined RTs for all participants.
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It thus seems fair to conclude that the morphosyntactic priming method (applied for the
first time to Russian) yields reaction times well within the range needed in order to draw

conclusions about online priming effects.
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Figure 17. Frequency distributions of RTs for real words across conditions and

experiments.

Note: Thin lines represent mean RTs of individual participants. Thick lines represent

combined RTs for all participants.

If viewed as a representation of a gradation of response intensity over time (Milberg,
November, 2011, personal correspondence), we can assume that the frequency
distribution may reflect patterns of spreading activation in NS and L2 participants
(Butler, McNamara, & Durso, 2010; Butler et al. 2011). Activation of morphosyntactic
information in L2 speakers appears to be delayed, to be lower in intensity, and to last

longer in comparison to native speakers.
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The average response latencies and accuracy rates calculated for real words for each
participant were submitted to a one-way ANOVA. Significant differences between the
two groups were found in RTs: F(1,71)=66.04, p<.001, np* =.482""and in accuracy rates:
F(1,71)=33.56, p<.001, np*=.321 . Levene’s Test of Homogeneity of Variances indicated
that group comparisons failed to meet the assumption of homogeneity of variance:
F(1,71)=3.11, p<.05, np*>=.042, and F(1,71)= 3.83, p<.05, np*=.051. Accordingly, the L2
and L1 groups’ data were not compared directly. Instead, the groups’ data were analyzed
independently. Since the study did not consider the role of language proficiency, the L2
group was relatively homogenous in proficiency, and proficiency was not used as a
covariate. Further, the use of the same primes in each condition eliminated the need for
analyses of variance over items, so that all statistical analyses were conducted only over
participants. Guided by the research questions, the following sections present detailed
analyses of each group’s data, first comparing agreement in syntactic dependencies, then

focusing on gender and number agreement.

5.2.2 Syntactic dependencies

5.2.2.1 Noun-adjective versus noun-verb dependencies

Based on Blumstein et al.’s (1991) findings that priming differed according to whether
prime—target constructions operated within phrasal boundaries or across phrasal
boundaries, it was predicted that native speakers would process NA and NV
dependencies differently. Two-way within-subjects ANOV As with dependency (NA,

NV) and prime condition (grammatical, ungrammatical) as factors run on each group’s

7" Here and henceforth np? is calculated from an F ratio and its degrees of freedom:

np*=(df effect x F effect)/(df effect x F effect)+df error
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responses found no significant effect of dependency or interaction of dependency and

prime condition in native speakers, F(1,35)=.333, p=.57, np? =.009, with M=618.46

(SE=16.58) in NA dependencies and M=618.46 (SE=17.41) in NV dependencies. In

contrast, the effect of dependency was significant for L2 speakers, F(1,35)=6.38,

p =.016, np? =.154, reflecting longer processing of agreement in NA dependencies than

agreement in NV dependencies: M=831.60 (SE=20.01) and M=821.49 (SE=20.11),

respectively (Figure 18).
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Figure 18. Native (a) and L2 (b) participants’ RTs as a function of syntactic dependency.

Note: In this graph and throughout the text the letters G, N, U in the legend correspond

to a grammatical, neutral, or ungrammatical prime condition.
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The following sections examine the nature of routines underlying syntactic processing in
NA and NV dependencies separately following the analysis pattern of Arnott et al (2005).
We will return to the comparison of the mechanisms underlying the processing of

agreement in each dependency in the end of section 5.2.

5.2.2.2 Noun-adjective dependencies
Each group’s data were submitted to a repeated-measures analysis of variance (ANOVA)
with three within-subjects factors, namely GP (low, high), SOA (250 ms, 1000 ms), and
prime condition (grammatical, neutral, ungrammatical). Measures of morphosyntactic
priming effects, facilitation and inhibition, were of particular interest. Within each
ANOVA procedure, therefore, planned within-subject contrasts were conducted to
determine the presence of morphosyntactic priming. To provide measures of priming,
mean reaction times in the G condition were compared with mean reaction times in the U
condition. Morphosyntactic priming effects were defined as the reaction time (RT)
difference between the U and G conditions. That is,

Priming effect = RTS yngrammatical — RTS grammatical
Reaction times for the G and U conditions were also compared with the N condition to
determine the facilitatory and inhibitory components of observed priming. Facilitation
was defined as significantly shorter reaction times in the G condition than in the N
condition. Conversely, significantly longer reaction times in the U condition than in the
neutral condition, represented inhibition. That is,

Facilitation = Rts N > Rts G

Inhibition = Rts UG > Rts N
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Mean reaction time data for NA agreement dependencies in each of the four tests are
displayed as a function of grammaticality proportion, SOA, prime condition, and group in

Table 18 and presented for easier review in Figures 19 a and b.

Table 18. Mean reaction times in NA dependencies as a function of GP, SOA, prime

condition and group (in ms)

SOA250 SOA1000
NS group L2 group NS group L2 group
Low GP
Grammatical 630.28 839.55 611.88 821.39
(112.23) (158.21) (113.31) (118.87)
Neutral 640.18 865.83 635.43 847.74
(97.84) (168.37) (118.00) (169.85)
Ungrammatical 653.36 857.69 637.61 873.49
(105.59) (127.37) (106.84) (132.79)
High GP
Grammatical 584.65 798.49 609.10 826.95
(105.82) (112.27) (117.48) (122.06)
Neutral 584.23 796.53 612.75 858.41
(105.25) (120.28) (130.05) (139.72)
Ungrammatical 591.78 782.87 629.33 800.26

(109.16) (117.78) (133.01) (134.97)
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Figure 19. Native (a) and L2 (b) participants’ RTs in NA dependencies as a function of
SOA, GP, and prime condition.
Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

Native speakers

For the native speakers group, the results of the RM ANOVA revealed significant main
effects for GP, F(1,35)=6.35, p=.016, np?>=.154, and for prime condition, F(2,70)=12.37,
p<.001, np*=.281. Sensitivity to the GP was reflected in significantly faster reaction
times when grammaticality proportion was high than when it was low: M=635 ms
(SE=17.5) in response to low GP and M=602 ms (SE=18.0) in response to high GP. The
effect of the prime condition was reflected in significantly faster responses to
grammatically correct noun targets (M=609 ms, SE=16.6) than to grammatically incorrect
noun targets (M=628 ms, SE=16.70), with response times to the neutral prime “prosto”

falling in between response times to grammatical and ungrammatical targets (M= 618 ms,

120



SE=16.9). SOA, on the other hand, did not modulate response latencies in native

speakers: M=614 ms (SE=16.3) at SOA250 and M=622 ms (SE=17.6) at SOA1000.

Significant two-way interaction was identified for GP x SOA, F(1,35)=8.32, p=.007,
np*=.192. Two-way interactions between GP and priming condition and between SOA
and prime condition, and the three-way GP x SOA x prime condition interaction,

however, failed to reach statistical significance.

The study aimed to investigate the influence of GP and SOA on morphosyntactic
priming. The two interactions for GP x prime condition and SOA x prime condition were
not significant (Figures 20 and 21), and planned within-subject contrasts within the
ANOVA procedure were used to examine priming effects at each GP and at each SOA
independently, first by collapsing reaction time data across SOA and then by collapsing

reaction time data across GP.

At the low GP, native speakers’ reaction times in the G condition were significantly
faster than in the U condition, F(1,35)=28.45, p<.001, np*> =448, with a priming effect
of 24 ms, and significantly faster than in the N condition, F(1,35)=9.59, p=.004,
np*=.215, with facilitation of 17 ms. The 7 ms difference between reaction times in the U
condition and in the N condition was too small to reach significance. The results clearly
indicate that, as expected, native priming in the low GP condition was due to facilitation.
With respect to the high GP, there was a significant difference between the G and the U

conditions, F(1,35)=8.94, p=.05, np*=.204 (priming effect of 13 ms). While there was
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almost no difference between the G and the N conditions and insignificant difference
between the U and the N conditions, and, hence, no facilitation and insignificant
inhibition (12 ms). F(1,35)=3.23, p =.07, np>=.085, indicating that in the high GP
condition priming was due to inhibition. Hence, in native participants, low GP evoked
morphosyntactic priming effects due to facilitation, and high GP, conversely, evoked

priming effects due to inhibition.
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Figure 20. Grammatical priming reaction times in NA dependencies as a function of GP
and prime condition for native participants.

Note: The base line is shifted to 540 ms.

As shown in Figure 20, for native participants the decrease in priming between low and
high GP was not significant. Further within-subjects contrasts for facilitatory and
inhibitory priming effects, this time with GP as a factor, showed that while the increase in

inhibition was not significant (although the inhibitory component of priming at high GP
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became significant), increasing the GP led to a significant decrease in facilitation,

F(1,35)=4.71, p=.037, np>=.119.

Within-subject contrasts revealed that at the short SOA of 250 ms, reaction times for the
G condition were significantly faster than for the U condition (priming effect of 15 ms),
F(1,35)=13.41, p<.001, np®>=.277, but there was no significant facilitation recorded,
whereas inhibition of targets recorded in the U condition was marginally significant (10
ms), F(1,35)=3.79, p=.06, np?>=.098. At the long SOAs of 1000 ms, the magnitude of
priming (23 ms), F(1,35)=23.45, p<.001, np*>=.401, was composed of significant

facilitation (13 ms), F(1,35)=6.54, p=.015, np?>=.157, and insignificant inhibition (9 ms).

As revealed by repeated within-subject contrasts, while the magnitude of priming
between 250 ms and 1000 ms changed significantly, F(1,35)=7.0, p=.012,

np? =.167, changes in either inhibition or facilitation were not, as evidenced by the
absence of a significant main effect for SOA and a non-significant SOA x prime

interaction in the omnibus RM ANOVA.
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Figure 21. Grammatical priming reaction times in NA dependencies as a function of
SOA and prime condition for native participants.

Note: The base line is shifted to 540 ms.

L2 speakers
For L2 participants, the RM ANOVA revealed a significant main effect for GP,
F(1,35)=13.2, p=.001, np*=.306, and for prime condition F(2,70)=4.36, p=.016,

np>=.117. The higher GP evoked significantly faster RTs to the targets in the

grammatically congruent condition, M=811 ms (SE=18.9), whereas low GP slowed down

responses to the targets the ungrammatical condition, M=853 ms (SE=22.6). Similar to
native speakers, SOA did not modulate response latencies in L2 speakers: M=825 ms

(SE=20.29) at SOA250, and M=838 ms (SE=20.57) at SOA1000.
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Significant two-way interactions were identified for GP x SOA, F(1,35)=11.82, p=.002,
np>=.253, and for GP x prime condition, F(1.58, 55.36)=10.15, p<.001, np>=.225."* Both
the three-way interaction for GP x SOA x prime condition and the two-way interaction
for SOA x prime condition, as in the native group, failed to attain statistical significance.
Hence, L2 priming, similar to native priming, changed as a function of GP rather than

SOA.

Analysis of the mean RTs showed that the L2 speakers’ response latencies were longer
overall and exhibited larger variability than response latencies in native speakers, but
their means seemed native-like, with targets in the G condition recognized faster than
targets in the U condition, M=822 ms (SE=19.5) and M=831 (SE=19.8), respectively.
Unlike native speakers, however, who exhibited consistent priming effects across the four
tests, with response times for targets in the ungrammatical condition being longer than
targets in the grammatical and neutral conditions, L2 speakers demonstrated an
unexpected reverse priming effect, when grammatical targets were processed slower than
ungrammatical targets. This effect was only observed in tests with high GP. Besides, L2
mean results for targets in the baseline “prosto” condition were longer than for targets in
the grammatical or ungrammatical conditions, M=842 ms (SE=21.9), which artificially
inflated facilitation and reduced inhibition effects. The analysis of facilitation and

inhibition for L2 speakers, therefore, was not considered informative.

'8 Mauchly’s test indicated that the assumption of sphericity had been violated for GP x prime interaction,
Y*(2)=7.67, p<.05, therefore degrees of freedom were corrected using Huynh-Feldt estimates of sphericity
(e=.87). The same correction will apply in other statistical tests henceforth.
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The analyses described in this section were performed for consistency with the analyses
performed for the native data. However, because of the reverse priming observed in
response to high GP, collapsing data across GPs was not useful. Hence, in order to
examine the priming effects that cancelled each other out when collapsed, additional

analyses for the L2 data were performed for each GP condition separately.

Figure 22 displays mean reaction times for each prime condition as a function of GP.
Examination of the GP x prime condition interaction revealed that, in response to low
GP, L2 speakers recorded significant priming (40 ms): F(1,35)=24.28, p<.001,
np*=.412, and significant facilitation (26 ms), F(1,35)=4.61, p=.04, np*=.116, whereas
inhibition was not significant (14 ms). In contrast, reaction times in response to the high
GP were significantly faster in the U condition than in the G condition (significant
reverse priming of 21 ms), F(1,35)=8.69, p=.01, np*=.197, as ungrammatical targets
exhibited significant facilitation relevant to the grammatical condition. This facilitation of
ungrammatical targets in the high GP condition, along with the unexpected delayed
processing of the neutral prime, distorted measures of facilitation and inhibition in
response to high GP, demonstrating artificially inflated reverse inhibition (36 ms):

F(1,35)=20.7, p<.001, np*=.360, and facilitation (15 ms), F(1,35)=5.4, p=.026, np>=.134.
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Figure 22. Grammatical priming reaction times in NA dependencies as a function of GP
and prime condition for L2 participants.

Note: The base line is shifted to 740 ms.

Although the SOA x prime condition interaction was not significant, planned within-
subject contrasts within the ANOVA procedure were used to examine priming effects at
each SOA by collapsing reaction time data across GP. It was found that targets in the
baseline condition at SOA 1000 (in response to high GP) were processed longer than
targets in other conditions, which distorted measures of facilitation and inhibition.
Besides, because of marginally significant reverse priming observed at high GP at
SOA250, F(1,35)=2.9, p=.09, np>=.077, and SOA1000, F(1,35)=8.69, p=.007,
np*=.198, priming effects in data collapsed across GPs, 6 ms at SOA250 and 13 ms at

SOA1000, were diminished due to the opposite direction of priming.

Priming effects were analyzed for each GP separately (Figures 23a and b). The analysis

showed that only priming in response to low GP was marginally significant (28 ms) at

127



SOA250, F(1,35)=3.86, p=.06, np*=.099, and significant (52 ms) at SOA1000,
F(1,35)=22.6, p<.001, np*=.392. Reverse priming in response to high GP was not
significant: 16 ms at SOA250 and 27 ms at SOA1000. Changes in the size of priming

over time examined for each GP were not significant.
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Figure 23. L2 participants’ grammatical priming reaction times in NA dependencies as a
function of SOA and prime condition in response to (@) low GP and (b) high GP.
Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

Summary and discussion

Table 19 presents a summary of the findings for NA dependencies. As shown by the
table, both native and L2 groups were sensitive to morphological markers of agreement
when processing syntactic dependencies within phrasal boundaries, as reflected in the
existence of priming effects. There were important similarities and differences identified

between the two groups.
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Table 19. Priming, facilitation, and inhibition for NA dependencies (in ms)

Native speakers L2 speakers

Priming Facilitation Inhibition Priming Facilitation Inhibition

low GP 24 . 4(Q*** 16.73** -7.67 40.12%** 26.32% -13.80
high GP 13.24** 1.17 -12.07 -21.15%* 14.75% 35.90***
SOA250 15.11%** 4.74 -10.36 6.26 12.16 5.90
SOA1000 22.53%%* 13.15% -9.38 12.70 28.90** 16.20
Notes:

1. Overall priming effect, facilitation and inhibition are reported in milliseconds.

2. Morphosyntactic priming effect = ungrammatical — grammatical condition;
facilitation = neutral — grammatical condition;
inhibition = neutral — ungrammatical condition.
Based on the assumption that G<U, negative values in priming indicate reverse
priming. Based on the assumption that N<U, inhibition is expected to have a
negative value, hence, lack of the negative sign indicates reverse inhibition.

3. *=p<05; ¥ =p<01; ¥¥*=p<00]

4. L2 measures of priming, faciliatation, and inhibition collapsed over SOA (and

presented in italics) are reported but are not considered informative for the

purposes of the study.

When collapsed across SOA, priming patterns of the two groups demonstrated the
following differences. The size of priming in response to both low and high GP was
larger in nonnative participants compared to native participants. However, while the
native participants consistently recognized noun targets faster when they formed an
agreement dependency, in which noun and adjective agreed in terms of gender and/or

number, than when they formed a morphosyntactically incorrect agreement dependency,
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in which noun and adjective disagreed in gender and/or number, the L2 speakers recorded
reverse priming (facilitation of grammatically incorrect targets relative to grammatically

correct targets) in response to high GP.

Interestingly, they demonstrated native-like priming patterns in response to low GP. The
unexpected finding suggests that under conditions encouraging expectancy of
grammatical targets, L2 speakers were able to recognize words in ungrammatical NA
agreement constructions faster than in grammatical ones, i.e., were mentally more ready
for violations of agreement than for coherence. As was shown, while the size of the
priming effect for native participants did not change significantly with increase in GP, the

difference was statistically significant for L2 participants.

An examination of the time course of priming effects revealed the following patterns:
both native and L2 participants showed an increase in the magnitude of priming with
increase of SOA. However, the increase in priming over time was only found significant

for the native group.
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Figure 24. Priming effects for NA dependencies for native and L2 groups as a function of

(a) GP and (b) SOA.

With respect to the nature and locus of the morphosyntactic priming effects in NA
dependencies, the native group recorded morphosyntactic priming effects with significant
facilitation and insignificant inhibition in reponse to low GP, which is consistent with
automaticity (McNamara, 2005; Neely, 1976, 1991; Posner & Snyder, 1975). On the
other hand, marginally significant inhibition without facilitation observed at SOA250
argues for the presence of postlexical processing. Further, increased priming observed
with an increase of SOA (reflecting a basic tenet of attentional processing, namely, that
controlled mechanisms take time to engage), as well increased priming in response to an
increase in GP pointed to the emergence of prelexical expectancy-based processes, also
evidenced by the presence of inhibition of ungrammatical targets. The observed absence
of facilitation of grammatical targets relative to the baseline is surprising, however, and

will be addressed in the General Discussion. Thus, according to the three-process model
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of priming (Neely & Keefy, 1989), native speakers demonstrated the engagement of

different mechanisms, rather than one mechanisms.

As for L2 speakers, it can be concluded that their performance was primarily consistent
with priming mechanisms operating postlexically (Neely & Keefy, 1989; Neely, 1991;
McNamara, 2005), as reflected in their slowdown in the neutral condition and speeding
up in the ungrammatical condition in response to high GP, no record of significant
priming at the short SOAs, and no interaction between SOA and priming. I will return to

this issue in the general discussion.

5.2.2.2 Noun-verb dependencies

L2 participants’ mean reaction time data for NV agreement dependencies that cross
phrasal boundaries are displayed as a function of grammaticality proportion, SOA, prime
condition and group in Table 20 and presented for easier review in Figures 25a and b.
The groups’ data were submitted to repeated measures ANOVA with three within-
subjects factors, namely GP, SOA, and prime condition. Within each ANOVA procedure,
therefore, planned within-subject contrasts were conducted to determine the presence of

morphosyntactic priming, inhibition, and facilitation.
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Table 20. Mean reaction times in NV dependencies as a function of grammaticality

proportion, SOA, prime condition and group (in ms)

SOA250 SOA1000
NS group L2 group NS group L2 group
Low GP
Grammatical 614.74 825.69 622.12 844.64
(120.07) (146.96) (120.38) (130.89)
Neutral 640.18 865.73 635.43 847.74
(97.84) (168.37) (118.00) (169.85)
Ungrammatical 656.56 849.5 640.74 845.58
(111.78) (136.30) (119.72) (133.36)
High GP
Grammatical 584.68 780.5 613.6 815.49
(121.37) (116.21) (126.12) (130.41)
Neutral 584.23 796.52 612.75 858.41
(105.25) (120.28) (130.05) (139.72)
Ungrammatical 594.73 764.47 621.79 835.46
(116.82) (119.16) (133.72) (125.39)
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Figure 25. Native (a) and L2 (b) participants’ RTs in NV dependencies as a function of

SOA, GP, and prime condition.

Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

Native speakers

Native participants recorded significant main effects for GP, F(1,35)=5.97, p=.02,

np>=.146, and for prime condition, F(2,70)=16.81, p<.001, np* =.325. Significant two-

way interactions were identified for GP x SOA, F (1,35)=4.55, p=.04, np*=.115, and for

GP x prime condition, F (2,70)=4.67, p=.013, np*=.118. The main effect for SOA, the

two-way interaction for SOA x prime condition, and the three-way interaction between

GP, SOA, and prime condition failed to reach statistical significance.

The GP effect was reflected in their significantly faster response latencies to targets in

high GP condition, M=602 ms (SE=18.97), than in low GP condition, M=635 ms

(SE=18.38). The prime effect was demonstrated in the finding of morphosyntactic
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priming effects, facilitation, and inhibition. Native speakers responded to grammatically
correct noun targets, M=609 ms (SE=17.75), faster than to incorrect targets, M=629 ms
(SE=17.94). Responses to neutral targets, M=618 ms (SE=16.87), fell mid-way between
grammatical and ungrammatical targets. SOA, on the other hand, did not seem to
significantly modulate response latencies in NS: M=613 ms (SE=17.18) at SOA250, and

M=624 ms (SE=18.4) at SOA1000.

The GP x prime interaction was investigated by collapsing reaction time data across
SOA. Figure 26 displays mean reaction times for each prime condition as a function of
GP. Using planned within-subject contrasts, the two GP conditions, low and high, were
analyzed independently. At low GP, native speakers demonstrated significant priming
effect (30 ms), F(1,35)=32.12, p<.001, np*=.479, and significant facilitation

(19 ms), F(1,35)=8.59, p=.006, np*=.197. However, inhibition of 11 ms did not reach
significance. At high GP, priming effects only included an insignificant inhibitory

component (10 ms).

In response to high GP, priming effects decreased significantly from 30 to 9 ms, which
was confirmed statistically by repeated within-subject contrasts for GP: F(1,35)=9.01,
p=.005, np?=.205. This decrease in the magnitude of priming was caused by a significant
decrease in facilitation (from significant to absent), F(1,35)=5.28, p=.028, np?>=.131,
whereas inhibition did not change significantly in response to high GP (remaining

insignificant).
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Figure 26. Grammatical priming reaction times in NV dependencies as a function of GP
and prime condition for native participants

Note: The base line is shifted to 540 ms.

Figure 27 shows mean reaction times per prime condition as a function of SOA. Tests of
within-subject contrasts revealed the following effects. At the short SOA of 250 ms,
reaction times for the G condition were significantly faster than for the U condition
(priming effect of 26 ms), F(1,35)=24.07, p<.001, np?>=.408, and significantly faster than
in the N condition (facilitation of 12 ms), F(1,35)=4.05, p=.05, np?>=.10. Reaction times
in the U condition were significantly slower than RTs in the N condition (inhibition of 14
ms), F(1,35) =9.73, p<.004, np? =.218. At the long SOAs of 1000 ms, priming effect (13
ms) remained significant, F(1,35) =10.27, p=.003, np*=.227, whereas both facilitation (6
ms) and inhibition (7 ms) were insignificant. These results indicate that native speakers
primed at both 250 and 1000 ms, and, despite some reduction in the magnitude of
priming over time due to a slowdown of responses in the N and G conditions, priming

effects over time were did not change significantly as a function of SOA.
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Figure 27. Grammatical priming reaction times in NV dependencies as a function of
SOA and prime condition for native participants.

Note: The base line is shifted to 540 ms.

L2 speakers

As evidenced by the graphs in Figures 25a nd b (and similar to results obtained for NA
dependencies), L2 speakers’ response latencies when processing NV dependencies were
longer overall than response latencies in native speakers, M=827.5 (SE=20.11). The RM
ANOVA revealed significant main effects for GP, SOA, and for prime condition,
F(1,35)=9.68, p=.002, np* =212, F(1,35)=7.36, p=.019, np*=.174, and
F(1.7,59.92)=7.03, p =.001, np? =.166, respectively. A significant two-way interaction
was identified for GP x SOA, F(1,35)=12.07, p=.003, np*=.256. The three-way
interaction for GP x SOA x prime condition was also significant, F(1,35)= 3.55, p =.034,
np?=.092. The two-way interactions for SOA x prime condition and GP x prime condition

failed to attain statistical significance, suggesting that while RTs in L2 changed as a
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function of GP and SOA, the time course of priming effects in L2 was not modulated by
either. The statistical analyses showed that, like native speakers, L2 participants were
sensitive to grammaticality proportion, responding faster to high GP than to low GP:
M=809 ms (SE=19.48) and M= 847 ms (SE=22.44), respectively, and to SOA,
responding faster at SOA250 than at SOA1000: M=814 ms (SE =20.24) and M=841 ms
(SE=21.21). L2 participants were also sensitive to the prime condition. RT means
collapsed across GP and SOA showed that they responded faster to targets in the G
condition, M=817 ms (SE=19.26), than in the U condition, M=824 ms (SE=20.30), but
the U condition was faster than the N condition, M=842 ms (SE=21.89). Similarly to their
performance on NA dependencies, the L2 paticipants recorded reverse priming effect in
response to high GP at SOA250, but, in contrast to NA dependencies, this effect was not

observed at SOA1000.

Planned within-subject contrasts within the ANOVA procedure were used to examine
priming effects at each GP and at each SOA independently, first by collapsing reaction

time data across SOA and then by collapsing reaction time data across GP.

As reflected in Figure 28, priming of 12 ms in response to low GP was not significant. In
response to high GP, L2 participants’ reverse priming at SOA250 and normal priming at
SOA1000 cancelled each other out, when collapsed across SOA, which necessitated
additional analyses at each GP separately. Besides, the longer processing of the neutral
prime in response to both low and high GP did not yield reliable measures of facilitation

and inhibition. Therefore, the components of priming were not analyzed further.
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Figure 28. Grammatical priming reaction times as a function of GP and prime condition

for L2 participants in NV dependencies.
Note: The base line is shifted to 740 ms.

Analysis of the SOA x prime condition interaction in response to low GP (Figure 29a)

revealed marginally significant priming effects at SOA250 ms (24 ms), F(1,35)=3.6,

p=.07, np*=.093, and absence of priming at SOA1000. Responses to high GP showed

insignificant reverse priming at SOA250 (16 ms), and significant priming at SOA1000

(20 ms), F(1,35) =3.57, p=.07, np*>=.093 (Figure 29b). L2 participants’ priming effects

did not change between SOAs of 250 and 1000 ms in response to low GP, but changed

significantly in response to high GP, due to the reversal of priming effects, F(1,35)=6.76,

p=.014, np> =.162.
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Figure 29. L2 participants’ grammatical priming reaction times as a function of SOA and

prime condition in response to (a) low GP and (b) high GP in NV dependencies.
Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

Summary and discussion

Table 21 presents a summary of the findings for NV dependencies. As seen from the
table, both native and L2 groups were sensitive to morphological markers of agreement
when processing syntactic dependencies across phrasal boundaries, as demonstrated by
the existence of priming effects. However, similar to NA agreement, patterns of NV

agreement in L2 speakers differed from those in native speakers.
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Table 21. Priming, facilitation, and inhibition for NV dependencies (in ms)

Native speakers L2 speakers

Priming Facilitation Inhibition Priming Facilitation Inhibition

low GP 30.22%%* 19.38** -10.84 12.37 21.62 9.24
high GP 9.12 -0.65 -9.77 1.97 29.47%%* 27.5%*
SOA250 25.93%** 12.49%* -13.44%** 3.89 28.08** 24,18 %**
SOA1000 13.41** 6.23 -7.18 10.45 23.01** 12.56
Notes:

1. Overall priming effect, facilitation and inhibition are reported in milliseconds.

2. Morphosyntactic priming effect = ungrammatical — grammatical condition;
facilitation = neutral — grammatical condition;
inhibition = neutral — ungrammatical condition.
Based on the assumption that G<U, negative values in priming indicate reverse
priming. Based on the assumption that N<U, inhibition is expected to have a
negative value, hence, lack of the negative sign indicates reverse inhibition.

3. *=p<05; ¥ =p<01; ¥¥*=p<00]

4. L2 measures of priming, faciliatation, and inhibition collapsed over SOA (and

presented in italics) are reported for consistency but are not considered informative

for the purposes of the study.

When collapsed across SOA, priming patterns of the two groups demonstrated the
following differences. The size of priming in response to both low and high GP was
larger in native participants compared with nonnative participants, and the priming
effects in both groups decreased in magnitude with growth in GP (Figure 30a). The L2
group exhibited longer RTs to the neutral prime in response to high GP, which, similar to

their performance in response to NA dependencies, pointed to difficulties with the
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“prosto” structure (the neutral prime) and obscured the examination of the contribution of
facilitation and inhibition to the priming effect. However, while in NA dependencies this
effect was only observed at SOA1000, in NV dependencies the neutral condition was
processed longer than the U condition across GPs and SOAs. An examination of the time
course of priming effects revealed the following patterns: the native participants showed
an insignificant decrease in the magnitude of priming with increase of SOA. The L2
participants’ results showed a similar pattern in respose to low GP and reverse priming at
the short SOA in response to high GP. The finding suggests that high GP trigerred
sensitivity to violations of agreement that emerged at the short SOA as reflected in faster
response times to incongruent primes. At SOA 1000 priming changed direction at the long

SOA but was only marginally significant, F(1,35)=3.6, p=.07, np*>=.093 (Figure 30b).
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Figure 30. Priming effects for NV dependencies for native and L2 participants as a

function of (a) GP and (b) SOA
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Examination of the nature and the locus of the morphosyntactic priming effects in NV
dependencies revealed that the native participants recorded morphosyntactic priming
effects with significant facilitation and insignificant inhibition in response to low GP,
suggesting the engagement of ASA. However, at the short SOA250, they recorded both
significant facilitation and inhibition, which is inconsistent with the notion of
automaticity (Neely, 1976; 1991) and points to the involvement of postlexical
mechanisms. An examination of the time course of priming shows that increasing the
SOA resulted in a marginally significant decrease in the size of priming, accompanied by
decrease in facilitation and inhibition, which indicates the presence of prelexical
mechanisms (McNamara, 2005; Neely, 1991) or suggests that the peak of activation may
have occurred earlier. Increasing the proportion of grammatical prime-target pairs also
reduced the magnitude of priming, pointing to a complex interplay of processing

mechanisms in native speakers that will be addressed in the general discussion.

As for L2 participants, their longer responses in the neutral condition compared to
grammatical and ungrammatical conditions distorted measures of facilitation and
inhibition, which, along with the finding of reverse priming, can be interpreted as
evidence of their reliance on controlled postlexical mechanisms. Delayed L2 processing
of the target in the neutral prime condition may have reflected an increased level of
ambiguity of this condition for L2 participants as a result of the lower prime frequency
and/or due to its use in a different syntactic structure, which could have created an
ungrammaticality bias that L2 participants had to overcome. Further, the lack of

interaction between SOA and prime in L2 participants (reflected in the finding that
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priming effects did not change significantly in magnitude between 250 and 1000 ms) also

indicates the involvement of postlexical strategic mechanisms.

5.2.3 Priming effects in NA versus NV dependencies

To examine the impact of SOA and GP on priming effects in NA and NV dependencies,
a three-way ANOVA was run on the RTs for each dependency, with dependency, GP,
and SOA as factors. It was found that native speakers exhibited differences in the time
course of priming effects between the two types of dependencies: with increase in SOA,
priming increased in NA dependencies and decreased in NV dependencies, which was
reflected in a significant dependency by SOA interaction, F(1,35) =8.6, p<.001,
np*=.197. Dependency by GP interaction was not significant. L2 speakers, in contrast,
only demonstrated significant dependency by GP interaction, F(1,35)=14.24, p<.001,

np*=.289, and no dependency x SOA interaction.

To summarize, priming patterns in L1 were consistent with the involvement of both
automatic and strategic mechanisms, but some findings seemed contradictory. L2
processing, in contrast, seemed to have mostly relied on strategic routines. Neither L1,
nor L2 participants, however, demonstrated a clear role of syntactic distance in evoking a
particular processing routine, indicating that the dissociation of the underlying
mechanisms could have been obscured by the conjoint use of two different grammatical
categories of gender and number, that can evoke different processing routines, in the
stimuli lists. Therefore, it was important to examine the mechanisms of priming in gender

and number agreement separately. In the following section I compare the processing of
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gender and number agreement in native and L2 participants first by collapsing RTs across
SOAs and GPs in order to examine the role of markedness and syntactic dependency, and
then return to the analysis of the attentional mechanisms underlying the processing of

gender and number agreement.

5.3. Gender and number agreement

5.3.1 Gender versus number

The study’s hypotheses predicted that both native and L2 speakers would process gender
and number agreement differently, evoking different priming patterns for each category.
To test these predictions, a two-way within-subjects ANOVA, with grammatical category
(gender, number) and prime condition (grammatical, ungrammatical, neutral) as factors,
was run on each group’s responses collapsed over syntactic dependencies, SOAs, and
GPs. Significant effects for grammatical category and prime condition were found in both
groups of speakers. In particular, the effect for grammatical category confirmed
statistically the observation that both groups process gender significantly faster than
number: native speakers, F(1,35)=27.9, p<.001, np?>=.444, with M=610 ms (SE=17), and
M=621 ms (SE=17.1), respectively; and L2 speakers, F(1,35)=76.08, p<.001, np*=.685,
with M=807 ms (SE=18.9), and M=837 ms (SE=20.4), respectively. The main effect of
prime condition reflected significant overall differences in priming effects, F(2,70)=22.6,
p<.001, np>=.392 in native speakers, and F(1.59, 55.67)=9.17, p<.001, np*>=.208, in L2
speakers. Using planned within-subject contrasts gender and number were analyzed

independently to determine the magnitude and patterns of priming effects.
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For gender, the native speakers demonstrated a significant main effect of prime condition,
F(1.6,55.9)=17.45, p<.001, np? .615, which reflected the following findings: grammatical
targets were recognized faster than ungrammatical targets (priming of 21 ms),
F(1,35)=66.05, p<.001, np*=.654, and components of priming recorded both significant
facilitation (10 ms), F(1,35)=6.80, p=.01, np*=.163, and inhibition (11 ms),
F(1,35)=7.49, p=.01, np?>=.176. In L2 speakers, the main effect for prime condition,
F(1.6,56.6)=7.39, p=.003, np*>=.173, was reflected in significant priming (11 ms),
F(1,35)=5.85, p=.021, np*=.143, and significant differences between the G and the N
conditions (25 ms) and between the U and N conditions (14 ms). However, these
measures were not true measures of facilitation or inhibition (due to longer processing of
the neutral prime), F(1,35)=11.5, p=.002, np*=.247, and F(1,35)=3.78, p=.060, np>*=.097,

respectively, and they were not considered in further analysis.

For number, the native speakers, demonstrated a significant main effect of prime
condition, F(1.8,61.7)=14.03, p<.001, np®>=.290, reflected the following findings:
grammatical targets were recognized faster than ungrammatical targets (priming of 20
ms), F(1,35)=39.17, p<.001, np?>=.528, and components of priming recorded a
marginally significant facilitation (8 ms), F(1,35) =3.32, p=.08, np*=.087, and significant
inhibition (12 ms), F(1,35)=7.49, p=.01, np?>=.176. In the L2 speakers, the main effect
for prime condition, F(1.6, 57.1)=5.93, p=.007, np>=.143, was reflected in marginally
significant priming (9 ms), F(1,35)=3.18, p =.06, np? =.083. Measures of facilitation (25

ms) and inhibition (16 ms) were inflated due to longer processing of the neutral prime,
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F(1,35)=9.9, p=.003, np*=.221, and F(1,35)=3.46, p=.07, np*=.09, respectively, and were

disregarded in the analysis of L2 data.
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Figure 31. Native (a) and L2 (b) participants’ RTs for gender and number agreement as a
function of grammatical category and prime condition.

Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

Thus, it was found that gender was processed faster than number by both groups, and that
priming patterns observed for gender an number reflected similar trends, with the
exception of the NV condition producing larger priming effects for gender in L2 speakers
than the NA condition (besides the reported above finding that the neutral condition
caused L2 speakers processing difficulties, distorting measures of facilitation and
inhibition). In the following sections, I describe analyses of data collapsed across

dependencies and performed for each category separately, examining the role of
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markedness, syntactic distance, and the nature of the underlying processing mechanisms.

Table 22 presented in the end of the section summarizes the main findings.

5.3.2 Processing of feminine and masculine nouns in gender agreement
The following series of analyses compared processing patterns for feminine and

masculine nouns.

Native speakers

Figure 32a presents the mean RTs for feminine and masculine genders for native
speakers. A 2 x 3 within-subjects ANOVA, with the factors of gender (masculine,
feminine) and prime condition (grammatical, ungrammatical, neutral) yielded a
significant main effect for gender, F(1, 35)=4.6, p=.04, np>=.116, reflected in the fact
that feminines were processed significantly longer than masculines, M =614 ms
(SE=16.9), and M), = 607 ms (SE=17.2), although they were, on average, a little shorter
and a little more frequent (see Table 12). A significant effect for prime condition,
F(2,70)=17.45, p<.001, np?>=.333, reflected significant overall priming effects that were
obtained for gender in an earlier analysis (21 ms of priming that included 11 ms of
inhibition and 10 ms of facilitation). However, no significant gender x prime condition
interaction was found, suggesting insignificant differences in priming effects between the
two genders. Within-subjects contrasts were conducted separately for masculine and
feminine nouns in order to examine the direction of priming effects. The tests showed
significant priming for both feminine nouns £(1,35)=29.36, p<.001, np*=.633, and

masculine nouns F(1,35) =50.73, p< .001, np>=.592. Priming was insignificantly greater
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for masculines (25 ms) than for feminines (18 ms), and the effect in masculines was
largely due to significant inhibition of 16 ms, F(1,35)=11.05, p=.002, np*=.24, with
insignificant facilitation (9 ms), whereas in feminines the effect was primarily due to
significant facilitation (11 ms), F(1,35)=4.98, p=.032, np>=.125, in the presence of

insignificant inhibition (7 ms).
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Figure 32. Native (a) and L2 (b) participants’ mean RTs for masculine and feminine

nouns.

Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

L2 speakers

Figure 32b presents mean RTs for feminine and masculine genders for L2 speakers. A 2 x
3 within-subjects ANOVA, with gender (masculine, feminine) and prime condition
(grammatical, ungrammatical, neutral) as factors yielded a significant main effects for

gender, F(1, 35)=9.87, p=.003, np?>=.22, reflected in that feminines were overall
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processed significantly longer than masculines, M=815 ms (SE=19.5) and M=800 ms
(SE=18.6), and a significant effect for prime condition, F(1.62,56.6)=7.39, p=.003,
np*=.175, reflected in significant overall priming effects that were obtained for gender in
an earlier analysis (11 ms of priming that consisted of 25 ms of facilitation inflated by
delayed processing of nouns in the neutral condition and 14 ms of reverse inhibition due
to the same reason). The gender x prime condition interaction was not significant,
suggesting insignificant differences in priming effects between the two genders. Since
measures of both facilitation and inhibition were distorted, an examination of the
direction of priming effects was not possible, and further tests of within-subjects
contrasts only focused on the magnitude of priming, excluding the neutral condition. The
tests showed that, while the small priming of 7 ms for feminine nouns was not

significant, priming of 14 ms in masculine nouns was: F(1,35)=5.17, p=.029, np*>=.129.

5.3.3 The role of syntactic distance in gender agreement

To examine gender agreement as a function of syntactic dependency, within-subjects
ANOVA with dependency (NA, NV) and prime condition (grammatical, ungrammatical,
neutral) as two factors were run on response times for gender for both groups of

participants.

Native speakers
Analysis showed that native speakers processed targets in NA dependencies, on average,
3 ms slower than targets in the NV dependency, M=612 ms (SE = 16.5), and M=609 ms

(SE=17.5), respectively: F(1,35)=3.83, p=.058, np?>=.099. Importantly, while priming
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effects were significant for each dependency, Fna (1,35)=37.29, p<.001, np?>=.516, and
Fnv(1,35)=44.66, p<.001, np?>=.561, there was no significant priming condition by
dependency interaction, thus no significant differences in priming effects between the
two dependencies (22 ms in the NA condition and 20 ms in the NV condition). According
to Figure 33a, priming in NA dependencies seemed dominated by inhibition of 15 ms (in
comparison with 8 ms of facilitation), whereas priming in NV dependencies seemed

dominated by facilitation of 12 ms (in comparison with 8 ms of inhibition).
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Figure 33. Native (a) and L2 (b) participants’ mean RTs for gender as a function of

syntactic dependency

Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

Tests of within-subjects contrasts run for each dependency confirmed the dominance of
inhibition in the NA dependency statistically [significant inhibition, F(1,35) =7.82,

p=-008, np>=.183, versus marginally significant facilitation, F(1,35)=3.4, p=.07,
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np>=.089], but showed that both components of priming, facilitation and inhibition, were
significant in NV dependencies: F(1,35)=10.14, p=.003, np?*=.225, and F(1.35)=4.09,

p=.05, np*=.105, respectively.

L2 speakers

L2 speakers, like native speakers, showed processing advantage for gender agreement in
NV dependencies, which, on average, was processed faster than agreement NA
dependencies, Mna= 839 ms (SE=20.64) and Mny=835 ms (SE=20.38), but although the
overall difference was only 4 ms, it made the effect for syntactic dependency for gender
significant, F(1,35)=11.74, p=.002, np*=. 252 (Figure 33b). A significant effect was also
found for prime condition, F(1.62, 56.6)=7.39, p =.003, np*=.175, and for prime
condition by dependency interaction, F(1,35)=4.0, p=.023, np?>=.103. Using tests of
within-subjects contrasts, priming effects for each dependency were examined separately,
but, since nouns in the neutral condition in both types of dependencies were processed
significantly longer than targets in the grammatical and ungrammatical conditions,
distorting measures of facilitation and inhibition, an examination of the direction of
priming effects was not possible, and further tests of within-subjects contrasts only
focused on comparing the magnitude of priming in the two dependencies, excluding the
neutral condition. In NA agreement overall response latencies to nouns in the
ungrammatical condition were insignificantly longer than RTs to nouns in the
grammatical condition (5 ms), My=810 ms (SE=18.93) and M=805.16 (SE=19.27),
respectively. In NV agreement, the difference of 16 ms was significant, /(1,35)=7.2,

=011, np>=.171, My = 802 ms (SE=19.5), Mg =786 ms (SE=19).
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5.3.4 Processing of singular and plural nouns in number agreement

Figure 34a presents mean RTs for singular and plural number for native speakers. To
examine the direction of priming effects in native processing, further analyses analyzed
mean RTs for singular and plural nouns in a 2 (singular, plural) x 3 (grammatical,
ungrammatical, neutral prime) within-subjects ANOVA. In native speakers, analysis
yielded a significant main effects for number, F(1, 35)=37.77, p<.001, np*>=.519,
reflected in a significantly faster processing of singulars than plurals, Ms; =607 ms
(SE=17.2) and Mp;=35 ms (SE=17.3), and a significant effect for prime condition,
F(1.76, 61.7)=14.03, p<.001, np?>=.286, reflected in significant overall priming effects
that were obtained for number in an earlier analysis (20 ms of priming that included 12
ms of inhibition and 8 ms of facilitation). However, no significant number by prime
condition interaction was found: F(1,35)=3.03, p=.09, showing that the difference in the
magnitude of priming between singulars and plurals was not significant. Within-subjects
contrasts, conducted separately for singular and plural nouns, showed significant priming
for both singular nouns, F(1,35) =50.73, p<.001, and plural nouns, F(1,35)=9.96,
p<.001, np?>=.592. The magnitude of priming was greater for singulars (25 ms) than for
plurals (15 ms), but, as shown above, the difference was marginally significant. In
singulars the effect was largely due to significant inhibition of 16 ms, F(1,35)=11.05,
p=.002, np>=.307, with insignificant facilitation (9 ms), whereas in plurals the effect was

almost equally represented by insignificant facilitation (8 ms) and inhibition (7 ms).
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Figure 34. Native (a) and L2 (b) participants’ mean RTs for singular and plural nouns.
Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

L2 speakers

In L2 speakers, similarly to native speakers, the analysis found significant main effects of
noun number, F(1, 35)=103.35, p<.001, np*=.764, reflected in that plurals were
processed overall significantly longer than singulars, Mp;, = 874 ms (SE =22.7) and
Msg=800 ms (SE=18.6), and a marginally significant effect of prime condition,
F(1.63,57.1)=5.93, p=.068, np*=.145, reflected in significant overall priming effects that
were obtained for gender in the earlier analysis (9 ms of priming that consisted of 25 ms
of facilitation inflated by delayed processing of nouns in the neutral condition and 16 ms
of reverse inhibition due to the same reason). The number by prime condition interaction
was not significant, suggesting insignificant differences in priming effects between
singulars and plurals. Since measures of both facilitation and inhibition were distorted,

further tests of within-subjects contrasts excluded the neutral condition and only focused
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on the magnitude of priming in the G and U conditions. L2 speakers did not exhibit
priming effects for plural, and the tests statistically confirmed lack of significance
inhibition for the 4 ms difference found between the grammatical and ungrammatical
conditions. Priming of 14 ms in singular nouns was, however, significant: /(1,35)=5.17,
p<.029, np?>=.129. L2 RTs for number agreement as a function of number and prime

condition are shown in Figure 34b.

5.3.5 The role of syntactic distance in number agreement

Native speakers

For number, within-subjects 2 x 3 ANOVA, with dependency (NA, NV) and prime
condition (grammatical, ungrammatical, neutral) as factors, did not find a main effect of
dependency, showing that there were no differences between the two dependencies in
native speakers, with the same M=621 ms for each type of dependency (SE=16.56 for
NA, and 17.57 for NV). There was a significant effect of prime condition, indicating
differences in overall RTs as a function of prime condition, F(1.77, 61.76)=14.03,
p<.001, np>=.287. No significant prime condition by dependency interaction, however,
was found, indicating no differences in priming effects between the two dependencies (21
ms in the NA condition and 19 ms in the NV condition). According to Figure 35a,
priming in both dependencies seemed equally robust and equally represented by
facilitation and inhibition. Tests of within-subjects contrasts run for each dependency
confirmed the observation for priming: Fx4(1,35)=33.67, p<.001, np*=.490 and
Fnyp(1,35)=22.45, p<.001, np?>=.391, but showed that, although the differences between

the facilitatory and inhibitory components of priming were minimal, inhibition was

155



stronger than facilitation in both dependencies [12 ms, Fy4(1,35) = 6.49, p<.015, and 12
ms, Fyyp(1,35)=9.97, p<.003, np*=.222, versus marginally significant facilitation of 9 ms

in NA dependencies, F(1,35)=3.4, p=.07, np*=.089, and insignificant facilitation of 8 ms

in NV dependencies].
G
N N
] U " U
900
700
860 T T

| T RN L

580

RT, ms
RT, ms

780

740 I T
NA NV
Syntactic Dependency

540 T T
NA NV
Syntactic Dependency

(@) (b)

Figure 35. Native (a) and L2 (b) participants’ mean RTs for number as a function of
syntactic dependency.

Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.

L2 speakers

Within-subjects 2 x 3 ANOVA, with dependency (NA, NV) and prime condition
(grammatical, ungrammatical, neutral) as factors, did not find the main effect of
dependency in L2 speakers, M=839 ms (SE=20.86) for NA agreement, and M=835 ms
(SE=20.3) for NV agreement. There was a significant effect for prime condition,
F(1.63,57.13)=5.93, p=004, np>=.145, indicating differences in overall RTs as a function

of congruency (Figure 35b). No significant prime condition x dependency interaction was
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found, indicating no differences in priming effects between the two dependencies (9 ms

ms in both NA and NV conditions).

5.3.6 Summary

The study showed evidence of robust gender and number priming in both native and L2
participants, with gender agreement processed, on average, faster than number
agreement. Both groups recognized masculine nouns faster than feminine nouns, but
while native speakers showed an insignificantly larger priming effect for masculine
nouns than for feminine nouns, L2 speakers showed a larger priming effect for feminines
than for masculine. Similarly, singulars were recognized faster than plurals by both
groups, with a larger magnitude of the priming effect. This longer recognition of plural
nouns reflects the process of decomposition, with processing costs more pronounced in
L2 speakers. While these effects observed in native speakers included both facilitation of
nouns in the grammatical condition and inhibition of nouns in the ungrammatical
condition relative to the neutral baseline (and were dominated by inhibition in masculine
nouns), the components of priming in L2 speakers were obscured by their longer
response latencies to the neutral prime, and, while nouns in the grammatical condition
were recognized faster than nouns in the ungrammatical condition, the presence or
absence of either facilitation or inhibition relative to the baseline was not clear.
Interestingly, both groups recorded longer RTs in NA than in NV dependencies. Table 22
provides a summary of the main findings that suggest differences between the two
categories which could have obscured the identification of the undelying processing

mechanisms in the previous analysis. Therefore, in the following section I return to the
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examination of the mechanisms underlying the processing of gender and number

separately.

5.4 Attentional mechanisms underlying gender and number priming

5.4.1 Gender priming

The mean RTs for gender for each group of participants are presented in Figures 36a and
b. To investigate the mechanisms underlying the priming patterns in gender agreement
based on the assumptions of the study that automatic processes can be captured at short
SOAs in response to low GP and prelexical strategic processes can be captured at long
SOA in response to high GP, I analyzed participants’ responses to gender agreement in

these two conditions.
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Figure 36. Native (a) and L2 (b) participants’ mean RTs for gender as a function of test.
Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.
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Two-way within-subjects analyses of variance were conducted on these RTs, with test
(LGP250, HGP1000) and prime condition (grammatical, neutral, ungrammatical) as

factors for each group separately.

Analysis of priming patterns in native speakers revealed a significant effect of the prime
condition, F(2,70) = 33.01, p<.001, np?>=.641, but no effects for test or for prime
condition by test interaction. Using planned within-subject contrasts within the ANOVA
procedure, the two test conditions were analyzed independently to determine the pattern
of priming effects in the native group. It was found that their priming patterns at SOA250
in response to low GP were clearly consistent with automatic processes: significant
priming of 31 ms, F(1,35)=22.96, p<.001, np®>=.396, consisted of significant facilitation
of 20 ms, F(1,35)=6.35, p=.016, np>*=.154, in the absence of significant inhibition (10
ms). Furthermore, priming patterns at SOA1000 in response to high GP were consistent
with strategic processes: significant priming of 18 ms, F(1,35)=9.78, p=.004, np*>=.218,
consisted of marginally significant inhibition of 15 ms, F(1,35)=3.52, p=.069, np*=.091,

in the absence of facilitation.
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Table 22. Priming results for gender agreement and number agreement

Native Participants

L2 Participants

Gender
Marked versus unmarked RTs: Masc < Fem (sig.) RTs: Masc < Fem (sig.)
forms Priming: Fem < Masc (ns.) Priming: Fem < Masc (sig.)
Fem (sig.)—facilitation (sig.) Fem (ns.)
Masc (sig.)—inhibition (sig.) Masc (sig.)
Role of syntactic distance RTs: NV < NA (marginally sig.) RTs: NV <NA (sig.)
Priming: NA = NV Priming: NA <NV (sig.)
NA (sig.) — inhibition (sig.) + NA (ns.)
facilitation NV (sig.)
(marginally sig.)
NV(sig.) — facilitation (sig.) +
inhibition (sig.)
Number
Marked versus unmarked RTs: Sing. < Plural (sig.) RTs: Sing. < Plural (sig.)
forms Priming: Plural < Sing. (marginally sig.) Priming: Plural < Sing. (ns)
Sing. (sig.)— inhibition (sig.) Sing. (sig.)
Plural (sig.)—inhibition (ns) + Plural (ns.)
facilitation (ns)
Role of syntactic distance RTs: NA = NV RTs: NA = NV
Priming: NA = NV Priming: NA = NV
NA (sig.) — inhibition (sig.) + NA (ns.)
facilitation NV (ns.)
(marginally sig)

NV (sig.) — inhibition (sig.)




Figure 37 shows the magnitude of priming and its two components observed in native
participants in the two tests that represented the most favorable conditions for evoking

either automatic or strategic processing.
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Figure 37. Facilitation versus inhibition over gender in native participants as a function

of test.

Analysis of priming patterns in L2 speakers also found a significant effect of the prime
condition, F(2,70)=6.75, p=.002, but no effects for test or for prime condition x test
interaction. Within-subjects contrasts for each test showed that L2 participants’ RTs for
grammatical targets were significantly different relative to ungrammatical targets
(priming of 24 ms) in the LGP250 condition, F(1,35)=4.4, p=.043, np*=.112, but it was
not possible to determine the components of priming because of delayed RTs to the
baseline. Interestingly, L2 speakers did not show any priming effects for gender at

SOAT1000 in response to high GP ( Figure 36b).



An examination of attentional mechanisms underlying the observed priming effects in
gender agreement in the native and L2 groups according to the study’s assumptions and
operational definitions of these mechanisms would not be complete without examining
the findings against the priming effects recorded in other conditions. As seen in Figure
36, the robust activation of gender information in response to low GP at the short SOA
(represented by significant facilitation in the absence of inhibition) remained robust at the
long SOA in the native group, F(1,35)=15.67, p<.0001, np®>=.309, suggesting no
significant changes in priming effects over time, which would be characteristic of
postlexical processing. However, the absence of inhibition at SOA1000 in response to
low GP is not consistent with the engagement of postlexical strategies and merits further
analysis that will be provided in the general discussion. The priming patterns in response
to high GP reflected two different mechanisms: the presence of insignificant but
dominant inhibition at the short SOA in response to high GP was interpreted as evidence
of postlexical strategic mechanisms, whereas the increase in the magnitude of priming
and the presence of robust inhibition at SOA1000 was taken as evidence of expectancy-

based processes evoked by high GP.

The L2 group demonstrated robust priming in response to low GP, which remained
significant at SOA1000, F(1,35)=7.32, p=.010, np*=.173. Based on the assumption that
postlexical mechanisms are not modulated by SOA, the finding that these effects did not
change over time points to their strategic nature and postlexical locus. In response to high
GP, L2 participants demonstrated insignificant reverse priming at SOA250 indicating the

involvement of postlexical strategic processes, and the finding of no priming effects at
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SOA1000 suggests that prime-target pairs were not perceived as related at the syntactic

level at long SOAs.

5.4.2 Number priming

The mean RTs for number for each group of participants are presented in Figures 38a and
b. To investigate the mechanisms underlying the priming patterns in number agreement
and according to the same assumptions that automatic processes can be captured at short
SOAs in response to low GP, and prelexical strategic processes can be captured at long
SOA in response to high GP, we analyzed the participants’ responses to number

agreement, focusing on the two conditions designed to evoke either automatic or strategic

processing.
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Figure 38. Native (a) and L2 (b) participants’ mean RTs for number as a function of test.
Note: The base line is shifted to 540 ms for native and 740 ms for L2 participants.
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Two-way within-subjects analyses of variance were conducted on these RTs, with test
(LGP250, HGP1000) and prime condition (grammatical, neutral, ungrammatical) as
factors for each group separately. In native speakers, a significant effect of the prime
condition was found, F(1.5,52.8)=13.25, p<.001, but, similar to gender agreement, no
effects for test or for prime condition by test interaction. Using planned within-subject
contrasts within the ANOVA procedure, the two test conditions were analyzed
independently to determine the pattern of priming effects in each one. Figure 39 shows

the size of priming and its components in the two tests.
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Figure 39. Facilitation versus inhibition over number in native speakers as a function of

test.

The priming patterns at SOA250 in response to low GP could be categorized as
consistent with postlexical processes: significant priming of 35 ms, F(1,35)=26.0, p<001,
np*=.426, almost equally represented by insignificant facilitation of 20 ms, F(1,35)=2.9,

p=.098, np?>=.077, and insignificant inhibition (15 ms), F(1,35)=2.6, p=.12, np*=.069. The
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priming patterns at SOA 1000 in response to high GP, similarly to gender, only involved
strategic processes: significant priming of 16 ms, F(1,35)=9.07, p=.005, np®*=.206,
consisted of significant inhibition of 19 ms, F(1,35)=6.57, p=.015, np*=.158, in the

absence of facilitation.

For L2 speakers, the analysis found a significant effect of the prime condition, F(2,70)=
7.1, p=.002, np*=.167, but no effects for test or for prime condition x test interaction.
Within-subjects contrasts for each test showed that L2 participants’ RTs for grammatical
targets were significantly different relative to ungrammatical targets (priming of 31 ms)
in the LGP250 condition, F(1,35)=6.21, p=.018, np?>=.151, but it their delayed responses
to the baseline inflated facilitation and obscured inhibition, obscuring the direction of
priming. As with gender, L2 speakers did not show significant priming effects for
number at SOA1000 in response to high GP, but priming was reverse in direction as noun
targets in the ungrammatical condition were recognized faster than targets in the
grammatical condition (but the difference was not significant). The measures of
facilitation and inhibition were not analyzed as they could not be taken as true
representation of priming effects due to their significant distortion as a result of long
processing of the neutral condition in comparison with grammatical and ungrammatical

conditions (Figure 38b).

An examination of priming effects for number over time demonstrated that significant

activation recorded at the early SOA in native participants remained robust at SOA 1000,

F(1,35)=10.74, p=.002, np>=.235. Interestingly, while at SOA250 priming was equally
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represented by marginally significant facilitation and inhibition, a hallmark of postlexical
mechanisms, priming only had a significant facilitation component at SOA 1000,
F(1,35)=8.67, p=.006, np*=.199 Additional tests of within-subjects contrasts showed that
priming decreased between SOA250 and 1000, and the decrease was significant:
F(1,35)=11.42, p=.002, np*=.246, which argues against the involvement of postlexical

processing at SOA1000. I return to this finding in the general discussion.

In response to high GP, the short SOA did not evoke significant priming or facilitation,
but marginally significant inhibition, F(1,35)=4.07, p=.056, np>=.104, which
strengthened significantly at SOA 1000, suggesting the presence of strategic mechanisms.
At the short SOA these mechanisms operated postlexically, whereas at the long SOA they
reflected activation due to expectancy. These findings, in combination with the finding of
postlexical routines at SOA250 in response to low GP, are indicative of predominately

strategic mechanisms engaged in number agreement processing.

The L2 group, which demonstrated robust priming in response to low GP, showed the
same level of priming at the long SOA, F(1,35)=10.55, p=.003, np*=.232, indicating that
priming was subserved by postlexical controlled mechanisms. In response to high GP, no
priming effects were found at SOA1000 (priming was reverse in direction but
insignificant), but at SOA250 the reverse priming effect was robust, F(1,35)=4.27,
p=.046, np>=.109. These effects were interpreted as evidence of deviant strategic

processes operating postlexically.
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5.4.3 Summary

Thus, the priming patterns in the two critical tests showed that native speakers engaged
automatic and expectancy-based prelexical processes for gender agreement and strategic
postlexical processes for number agreement, whereas L2 participants processed both

gender and number postlexically.
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CHAPTER SIX: GENERAL DISCUSSION

The present study used a variant of Blumstein et al.’s (1991) and Arnott et al.’s (2005)
grammatical priming paradigm to examine the manner, in which native and second
language speakers access and integrate morphosyntactic information in gender and
number agreement operating between nouns and adjectives within the same noun phrase
(e.g., prostoj kozjol “simple-MASC-SG goat-MASC-SG”) and between nouns and verbs
across phrasal boundaries (e.g., byl kozjol “was-MASC-SG goat-MASC-SG”). Since the
study explored the possibility that differences in the patterns of morphosyntactic priming
between native and L2 speakers may reflect deficits in automatic and controlled lexical
access processes in L2, it was critical to create online experimental procedures capable of
dissociating underlying processing mechanisms. Two variables, grammaticality
proportion and length of SOA, that have been tied to the operational definition of
automatic and controlled processes (e.g., Neely, 1976, 1991), were manipulated in order
to examine their impact on participants’ lexical decision performance. The study isolated
the mechanisms underlying priming and permitted the identification of key processing
differences not previously reported in L2. Furthermore, the study provided evidence of
native and nonnative gender and number priming patterns in a language, characterized by
a morphologically complex system of agreement, in this case Russian, and offered a
comprehensive analysis of the magnitude and direction of priming, the role of syntactic
context, and underlying mechanisms. The present chapter discusses how native and L2
speakers access and integrate grammatical information when processing gender and

number agreement, and considers the implications of the present research.
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6.1 Native and nonnative attentional mechanisms

It was hypothesized that L1 and L2 speakers would exhibit differences in underlying
mechanisms engaged in processing morphosyntactic structure, and that these would be
reflected in the differences in the nature of these mechanisms and their locus, or the time
frame of when these mechanisms operate during grammatical access. In particular, it was
predicted that native participants would “ invoke multiple, complicated processes that
conjointly operate in the normal reading situation” (Neely, 1991, p.323), which include
spreading activation, expectancy, and/or postlexical coherence-checking strategies,
whereas L2 participants would display subtle differences in the dynamics of ASA and/or
in expectancy-based processing that would influence processing at the integration stage
postlexically, and would be evidenced in differences in priming patterns (Millberg et al.,

1999). The pattern of results was complex, but, overall, the hypothesis was confirmed.

6.1.1 Native processing of local syntactic dependencies

6.1.1.1 Main finding

Morphosyntactic priming patterns for the native speakers who participated in the study
indicated that local dependencies within and across phrasal boundaries invoked both pre-
and postlexical processing mechanisms that were differentially engaged in NA and NV
dependencies. The complex patterns of priming effects were not consistent with the
notion of a single underlying process, and demonstrated that native participants employ a
repertoire of attentional mechanisms depending on processing circumstances, syntactic

contexts, and grammatical features.
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6.1.1.2 Role of syntactic distance

A comparison of priming effects in the two dependencies showed that, although there
were no significant differences in the size of priming effects between the two
dependencies (nor was there the main effect of dependency found), these priming effects
had a different time course depending on syntactic distance, which suggested the
involvement of different mechanisms: with increase in SOA, the size of priming
increased significantly in NA dependencies, whereas priming in NV dependencies
showed no evidence of significant change. This change in priming over time in NA
dependencies suggested the involvement of time-dependent prelexical mechanisms, but
stable priming effects over time in NV dependencies provided evidence of time-

independent postlexical strategic mechanisms.

In order to explain different priming patterns recorded for dependencies within and across
phrasal boundaries, I considered the study by Blumstein and colleagues (1991), in which
they identified processing differences for local dependencies within and across phrasal
boundaries for normal controls in comparison with aphasic patients and offered several
possible explanations of the differences. One possibility was related to the nature of the
syntactic structure resulting from the juxtaposition of the dependency constituents, verb
phrase versus noun phrase, in their case. Since constituents forming a VP (namely, the
aux-verb: is-going) reflect a closer syntactic relationship than the relationship formed by
the NP constituents (namely, the pronoun-verb: ie gives), the authors related automatic
processing routines recorded for the aux-verb constructions to a closer relationship and

attentional processing routines recorded for the NP to the less local dependency.
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A second possibility was related to the instantiation of syntactic agreement and its
directionality. The authors reasoned that since verb constituents they used in their study
are marked for agreement in the lexicon, when these constituents were juxtaposed,
agreement proceeds in a forward direction from the auxiliary to the verb. In contrast,
pronouns are not marked for agreement with the verb in the lexicon, and as a result, when
the noun and verb are juxtaposed, the directionality of selection for agreement goes back
from the verb to the subject pronoun. This greater complexity could invoke inhibitory
processes rather than facilitatory processes since pronoun-verb/backward agreement
would require a “check-back” procedure, whereas this check was unnecessary in case of
aux-verb constructions. Therefore, pronoun-verb agreement would represent a more

difficult task for the parser than auxiliary-verb agreement.

A third possibility stemmed from the phonological forms that mark various types of
morphological endings. Since English endings for tense and aspect are phonologically
more salient than the morphological endings for person agreement, what may appear as
processing difficulty as a function of dependence may be processing difficulty as a
function of salience, suggesting that the more phonologically salient endings are

processed more quickly, as reflected in facilitatory effects.

A final possibility is that there is a difference in the relative information value of

agreement construction. For example, verb tense and aspect provide critical information

for sentence interpretation, whereas subject-verb agreement is largely redundant.

171



Arnott et al. (2005) extended Blumstein et al.’s methodology to consider the temporal
location of the attentional processing mechanisms that could have contributed to the
observed priming effects and examined morphosyntactic priming effects in patients with
Parkinson’s disease by employing a range of four SOAs to differentiate pre- and
postlexical attentional mechanisms. The researchers proposed that the different priming
patterns recorded for dependencies within and across phrasal boundaries do not represent
the effects of task complexity on prelexical processing, but rather reflect the effects of
agreement direction on the locus of the contributing processes. Hence, in their study,
morphosyntactic priming effects consistent with prelexical (auxiliary-verb constructions)
and postlexical (pronoun-verb constructions) processing routines represented the

influence of forward agreement and backward prime-target agreement, respectively.

Continuing this line of reasoning to understand the processing dichotomy between the
two types of dependencies in the current study, we examined the native participants’
priming patterns in light of these five possibilities discussed above. The patterns of
performance obtained for the native participants cannot be explained by directionality of
agreement or by its effect on the locus of processing, since both NA and NV
dependencies in the current study represented forward agreement, or by relative
information value, since morphological markers of agreement carry similar gender and
number information for the parser. However, the other two factors—syntactic distance
and salience of morphological form—can account for observed differences in the Russian
data. In addition, salience can also be represented by frequency of occurrence and

perceptual salience (Goldschneider & DeKeyser, 2001). While the verb-subject (VS)
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agreement order used in NV dependencies is frequent in Russian, it is less frequent than a
canonical noun-verb agreement in Russian and in other languages (Tomlin, 1986)" and,
thus, more cognitively challenging than the canonical noun-adjective agreement. Besides,
morphological endings required for noun-verb agreement (‘-i” for plural and ‘-a’ for
feminine on the verb) vis-a-vis morphological endings required for noun-adjective
agreement (‘-yj’ for masculine singular, ‘-agja’ for feminine singular, and “-yje’ for plural
on the adjective) add to complexity of NV dependencies due to their insufficient

perceptual salience.

Thus, NV dependencies in the current study evoked postlexical strategic processing
mechanisms in native speakers. In contrast, NA dependencies, representing a canonical
(frequently used) type of agreement order, a more local dependency and having more
salient agreement markers, were more conducive to the engagement of prelexical

(automatic or expectancy-based) mechanisms.

6.1.1.3 Attentional mechanisms underlying priming

Based on the three-process model of priming (Neely & Keefy, 1989; Neely, 1991),
priming patterns observed in NA dependencies were interpreted as consistent with
prelexical mechanisms: the findings of significant facilitation in the absence of

significant inhibition in response to low GP was taken as evidence of automaticity, and

' According to a survey of 402 languages the majority of languages are either SOV (44.78%) or SVO
(41.79%). VSO (9.20%) is much less frequent but still significant, and very few languages make use of
VOS (2.99%), OVS (1.24%) or OSV (0.00%) as their basic word order. This pattern of word order
frequencies, (SOV, SVO) > VSO > (VOS, OVS) > OSV, may be a consequence of more fundamental or
general linguistic principles: the “theme-first principle”, “verb-object bonding” and the “animate-first
principle”. The frequency of each word order is proportional to the number of the principles which that
word order permits to be realized (all three principles are realized in SOV and SVO, two are realized in

VSO, one in VOS and OVS, and none in OSV) (Tomlin, 1986).
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the finding of significant inhibition in response to high GP pointed to the involvement of
expectancy-based routines (Neely, 1991). However, the finding of marginally significant
inhibition without facilitation observed at SOA250 argues for the involvement of
postlexical processing. Further, the absence of facilitation in response to high GP is not
fully consistent with the study’s assumptions and may be interpreted as evidence of

postlexical processing.

To account for these conflicting findings, we examined these priming patterns in light of
the Gain/Decay Hypothesis (Milberg et al., 1999) described in chapter 2. A close
inspection of the curves of three activation functions described by Milberg and
colleagues suggested that automatic activation in native participants in NA dependencies
could have risen and decayed faster than the rate described by the normal activation
function proposed by the hypothesis, because the activation described by the authors had
been based on associative semantic priming, while the present results are based on
morphosyntactic priming, which could be viewed as a variant of category priming.
Category priming activates a large number of connections, and taken in the context of
Milberg et al.’s model for normal semantic activation (z = 0.6), the increased number of
connections predicts that the summation of input would be larger for category than for
associative priming, which would decrease the time constant that defines the activation
function. As seen in Figure 1, a decrease in the time constant (z = 0.2) predicts

activation that is both fast-acting and fast-decaying.
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Thus, the peak of automatic activation in native participants might have occurred earlier,
and at SOA250 we could have measured the effects of decaying ASA (by 400-500 ms)
and increasing strategic mechanisms, consisting of both significant facilitation and
inhibition. Besides, increased priming observed with increase of SOA also points to the
emergence of strategic processes. A similar pattern of activation for local within-phrase
dependency was described by Arnott et al. (2005) for older normal participants, who
demonstrated decay of ASA at SOA of 500 ms and peak of activation at 1000 ms. This
interpretation, also consistent with results previously reported by Neely (1977) for young
native speakers of English, can account for the presence of inhibition at the short SOA
and increase in the size of priming obtained for the native participants for NA

dependencies in the current study.

Regarding the unexpected absence of facilitation of grammatical targets relative to the
baseline in the test designed to evoke prelexical expectancy-based routines in response to
an increase in the proportion of grammatical prime-target pairs can be accounted for by
examining predictions for category priming. According to Becker (1980), category
priming predicts larger expectancy sets compared to small expectancy sets generated by
associatively related material that contain only a few words with strong associative
relation with the prime. Neely (1991) clarifies: “Assuming that this small set includes the
target, the target will be found very quickly in it and the result will be a large facilitation
effect in the related priming condition. On the other hand, in the unrelated priming
condition the inhibition effect will be small. That is so, because the person will have

wasted very little time in exhaustively searching the very small expectancy set before he
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or she begins the search of the visually defined set, in which the unrelated target resides.
For category materials, subjects use the category-name prime to generate a large
expectancy set that contains all of that category’s exemplars. Because the subject must,
on average, search through a large number of category exemplars to find a target related
to the prime in the expectancy set, the facilitation effect in the related priming condition
will be small. However, inhibition in the unrelated priming condition will be relatively
large, because a lot of time will have been wasted exhaustively searching this large
expectancy set before the search of the visually defined set is initiated* (Neely, 1991, p.
302). Blumstein et al. add to this explanation, clarifying the pattern of inhibition without
facilitation in their normal subjects: “Although the likelihood of predicting the correct
morphological form of the verb is extremely high, the likelihood of predicting a specific
verb target is extremely low, thus making strategic-based facilitation extremely unlikely”

(1991, p. 410).

Morphosyntactic priming procedures in the study, in accordance with Becker’s (1980)
semantic contexts effect for category priming, resulted in inhibition dominance for native
participants in response to high GP. Thus, in view of interpretations of the finding given
above, the presence of inhibition without facilitation in response to high GP in NA
dependencies observed in the current study indicates the engagement of expectancy-

based processing.

As for NV dependencies, due to their larger complexity discussed above, activation of

morphosyntactic information was slowed, and priming, recorded at the short SOA and
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represented equally by both facilitation and inhibition, was consistent with the operation
of postlexical coherence-checking mechanisms. Further, priming recorded at the long
SOA reflected a decay of activation, as the longer prime-target interval “destroyed” the
association between the prime and the target in the less local syntactic dependency (Gor,

November 24, 2012, personal communication).

6.1.1.4 Interim conclusion

The complex patterns of priming effects recorded in the native participants in the current
study were not consistent with the notion of a single underlying process and
demonstrated that they employed a repertoire of attentional routines—automaticity,
expectancy, and backward-checking—depending on processing circumstances, syntactic

contexts, and grammatical features.

6.1.2 L2 processing of local syntactic dependencies

6.1.2.1 Main findings

Although L2 speakers exhibited native-like processing of agreement in local syntactic
dependencies in an offline grammaticality judgment task and had native-like error rates in
word recognition in the lexical decision task, they exhibited subtle differences in the
dynamics of activating morphosyntactic information during lexical access. In contrast
with the multiple mechanisms engaged by the native participants pre- and postlexically,
morphosyntactic priming patterns in agreement processing for the L2 speakers who took
part in the study exhibited predominantly strategic routines operating at the postlexical

level, which was reflected in the lack of interaction of prime and SOA, reverse priming in
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response to high GP, and delay in the neutral condition that reflected L2 participants’
sensitivity to a different, and probably less familiar, syntactic structure. This
“misbehavior” of the neutral condition precluded an examination of priming components
for L2 participants. At the same time, this unexpected delayed processing of the neutral
condition in this group of speakers was taken as additional evidence of the engagement of
slower strategic routines that required the processor to go back to the target to check for

coherence postlexically.

6.1.2.2 Role of syntactic distance

A comparison of priming effects in the two dependencies showed that, in contrast with
the study’s native speakers, who demonstrated that NA and NV dependencies evoke
different attentional mechanisms, the L2 participants did not exhibit changes in priming
patterns as a function of SOA, which indicated that they relied on the same strategic
mechanisms operating postlexically. However, they exhibited differences in the
processing of NA and NV dependencies, most notably, the peculiar GP effect they
demonstrated in response to an increase in GP: priming in NA dependencies was
reversed at both SOAs, reflecting facilitation of grammatically incongruent targets
relative to grammatically congruent ones, whereas in NV dependencies this effect was
only observed at the short SOA. This priming asymmetry, along with longer RTs for NA
dependencies than for NV dependencies (confirmed earlier by the main effect of
dependency), may be viewed as an indication of larger difficulties in processing NA

dependencies than NV dependencies.
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This finding is not in line with the hypothesis that taxing computations, such as the
establishment agreement across syntactic boundaries, may present particular challenges
to adult L2 learners as they may have limited access to cognitive resources during online
processing (McDonald, 2006; Gillon-Dowens et al., 2010). It was found that NA

dependencies seemed to evoke more effort on the part of L2 speakers in the current study.

One of the explanations for this finding of NA dependency being more difficult for L2
speakers in the current study may be related to the insufficient salience of agreement
markers in NA dependencies for L2 speakers. When discussing salience of the two
dependencies for native speakers, we identified syntactic distance, frequency, and
perceptual salience, without evaluating the contribution of each factor. However, in
nonnative processing, these factors may have a different weight, thus influencing
acquisition and processing of different categories differently. For example, the
morphological endings required for noun-adjective agreement may not be as salient as the
morphological endings required for noun-verb agreement, despite their seeming
perceptual salience due to more syllables and stronger sonority. That is, noun-verb
agreement is marked only by the addition to the verb stem of a single vowel, namely ‘-i’
for plural and “-a’ for feminine, whereas adjective-noun agreement requires the addition
of one- or two-syllable ending that contains a vowel and a sonorous consonant (-);j’ for
masculine singular, ‘-agja’ for feminine singular, and “-yje’ for plural). However, “the
traditional adjectival paradigm [in Russian] has many more cells than there are distinct
phonological forms, owing to pervasive syncretism” (Corbett, 2004, p.202), which may

introduce a processing uncertainly for nonnative speakers, since syncretism of inflections
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and their greater variability reduces morphological regularity and makes them less salient
(Goldschneder & DeKeyser, 2001). Further, in oral speech, these endings, when
unstressed, are reduced, which makes their discrimination harder. Hence, while it may
seem that the perceptual salience of a longer and more sonorous ending is an important
aspect of salience, another aspect, i.e., morphological complexity, may take precedence
for L2 speakers, offsetting perceptual salience and overriding the contribution of

syntactic distance and frequency.

Further, recognition of inflected words has been shown to be less efficient in late L2 than
in native processing as, with whole-word representations of inflected words being
unavailable in L2, it relies on decomposition and depends on morphological complexity
(Gor & Cook, 2010). So, NA dependencies, that boast more complex adjectival endings,
could have evoked extra attention on the part of L2 speakers in the current study, making

them check back from target to prime for coherence, and to be extra vigilant for errors.

In contrast, in NV dependencies L2 speakers could have relied on a simple strategy of
establishing associations, or matching endings on the verb prime with similar endings on
the noun target (e.g., —a with —a, as in byla gora, “was FEM mountain FEM” and -i with
—i/-y, as in byli zhuki, “were PL bugs PL) processing agreement in the absence of a
sentential context at the lexical level (Barber & Carreiras, 2003, 2005). However, it is too
early to make any far-reaching conclusions before this finding is replicated with a

different group of L2 participants.
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6.1.2.3 Processing mechanisms

The pattern of priming exhibited by the L2 participants indicates evidence of delayed
automatic processing of morphosyntactic information resulting in the engagement of
postlexical routines. As discussed in chapter 2, increased neural noise in the semantic
networks of L2 speakers (Indefrey, 2006) may lead to reduced signal-to-noise ratios that
can interfere with implicit processing. Prime information is processed more slowly and
less efficiently, resulting in the slowing of converging input from related nodes, thus
increasing the time constant, 7, that determines the rate of activation. Its increase from 0.6
to 0.8 would result in activation that rises and falls more slowly than normal and is less
robust (Milberg, 1999) (Figure 1b). According to the three-process model of priming
(Neely & Keefy, 1989), when morphosyntactic information is not activated automatically
at a short SOA, it is not available to detect grammatical relatedness and to activate
expectancy-based attentional processing routines. When context-based expectancies fail
to get activated and are unavailable for the processor to check the target against, the
processor activates postlexical strategies that evaluate morphosyntactic congruence by
going back to the prime after accessing the target. The expected consequences of an
increase in 7 would normally be evidenced in the absence of normal facilitation at the
short SOA, followed by a facilitation effect at the long SOA when normally the prime
advantage would have degraded. Although the delayed processing of the neutral prime in
the current study precluded an identification of reliable patterns of facilitation and
inhibition in the L2 group, thus making it impossible to dissociate automatic and
expectancy-based mechanisms, changes in L2 participants’ direction and magnitude of

priming over time were examined instead to verify the recruitment of postlexical
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routines. Since no changes in priming over time were found, which is inconsistent with
the involvement of either automatic or expectancy-based time-dependent prelexical
mechanisms, it was concluded that L2 priming patterns represented time-independent
postlexical processing routines. Clearly, additional research is needed to substantiate

these hypotheses.

6.1.2.4 Priming in morphosyntactically incorrect contexts

For native speakers, morphosyntactic priming effects were due to the facilitation of
targets in grammatical constructions and the inhibition of morphosyntactically incorrect
targets. Interestingly, while the L2 participants recognized grammatical constructions
faster than ungrammatical constructions in response to low GP, they accessed the targets
in prime-target pairs faster when these targets appeared in the ungrammatical condition in
response to high GP. The advantage offered by ungrammaticality is contrary to simple
models of grammatical priming that are based on grammaticality advantage (facilitation
in congruent contexts only), and it is currently not clear whether the finding is an isolated

anomaly, or represents a replicable phenomenon.

One possible explanation could be related to theories of knowledge/skill acquisition and
automaticity. While different characteristics of automaticity have been emphasized by
different researchers (see DeKeyser, 2001, for overview), it has been agreed that a large
amount of practice leads to gradual automatization of knowledge, that the more
automatized knowledge is, the less attention it requires and the less error-prone it is, and

that a certain degree of automatization (in the broad sense of the term) is an important
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part of second language learning (DeKeyser, 2007a). However, it is important to
distinguish between automaticity and expertise, which connotes some extra unusual
training or experience not shared by most people (Hélie, Waldschmidt, & Ashby, 2010).
For example, according to Palmeri, Wong, and Gauthier (2004) “experts know more than
novices. They can verbalize more properties, describe more relationships, make more
inferences...” (p. 378). According to this definition, very proficient language learners,
who have developed their language knowledge through thousands of hours of specialized
training and practice, can be characterized as experts. This gives rise to the question of
whether the specialized training these language experts receive means that their language
abilities are not only different from novices (i.e., low-proficiency language speakers) but
also from native speakers. It has become common to refer to the native-nonnative
differences as deficiencies (as does most of the literature discussed in the Introduction),
often without recognizing the unique language ‘sufficiencies’ of these speakers. The L2
learners’ speed-up in response to ungrammatical trials (reverse priming) in tasks
promoting accuracy (i.e., tasks with high grammaticality proportion) could reflect their
heightened sensitivity to grammatical violations (rather than ‘insensitivity,” Jiang, 2004)
as a result of overtraining—years of explicit instruction, error correction, and extensive
practice in identifying grammatical incongruency, characteristic of many language

teachers and translators (heavily represented in the L2 group).

Further, drawing from the accuracy motivation account proposed by Glaser & Banaji

(1999) and refined by Wentura (2000) within the affective priming paradigm in social

psychology, we can suggest that when the participants had an accuracy goal, i.e., were
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motivated, or conditioned, to be accurate by lists with high grammaticality proportion,
the target’s grammatical features became more salient, in contrast with conditions with
low grammaticality proportion, when participants were not motivated, or conditioned to
be accurate. Therefore, when prime-target sequence was ungrammatical, a change in
grammaticality triggered automatic correction processes in the ‘experts’ rather than in the
native speakers. As is common in the case of correction processes, people may
overcorrect (Wilson & Brekke, 1994), which results in reverse priming, so the
participants responded faster to ungrammatical than grammatical prime—target sequences.

Nevertheless, the specific mechanism underlying this finding remains an open issue.

6.1.2.5 Interim conclusion

The L2 participants in the current study showed native-like performance in terms of
accuracy and sensitivity to grammaticality of gender and number agreement in online
processing. On the other hand, they exhibited differences in the dynamics of activation of
morphosyntactic information, which was delayed even in highly proficient speakers,
presumably due to slowed input summation from connected nodes in the semantic
network. This slower rise of activation reduced the availability of grammatical
information and required these participants to evoke controlled processing at the
integration stage (Millberg et al., 1999), which, due to the nature of late L2 language
learning, may differ from native processing. Further, the finding of reverse priming
discussed in the previous section, merits further investigation. If replicated under

conditions motivating accuracy in highly proficient L2 speakers, this finding may provide
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a useful heuristics for explaining often-reported null effects in studies investigating L2

learners’ sensitivity to errors.

6.2 Native and nonnative processing of gender and number

The study’s findings indicate that gender and number priming is a robust phenomenon in
Russian, similar to the effects that have been observed in other languages, as discussed in
chapter 2. The study’s hypotheses regarding similarities and differences between number

and gender agreement are discussed below in light of the findings reported in chapter 5.

6.2.1 Gender versus number

It was hypothesized that gender agreement violations would be more disruptive than
number agreement violations for both L1 and L2 speakers, and that L2 speakers would
exhibit reduced sensitivity to gender agreement (not instantiated in their L1) than to
number agreement (instantiated in their L1). These hypotheses were not confirmed by the
study’s findings. In contrast to previous research that suggested that gender-agreement
violations may be cognitively more demanding than number-agreement violations (e.g.,
Anton-Méndez, 1996; Anton-Méndez, Nicol, & Garrett, 2002; Barber & Carreiras, 2003,
2005), the study showed that (1) gender agreement was processed faster than number
agreement by both groups of participants and (2) priming effects were equally robust for
both categories and for both groups of speakers. These findings are not in line with
studies suggesting that first language transfer (e.g., Hawkins & Casillas, 2008; Hopp,
2007, 2010; Sabourin, 2003) or L1-L2 morphological congruency (Jiang et al., 2011)

may influence the accessibility or acquirability of these features, and predict more
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effortful processing of gender agreement (gender-agreement violations, in particular).
The findings agree with studies that found no evidence for a differential treatment of
number and gender (e.g., Aleman Bafién, 2012; Dowens et al., 2011; Lukatela et al.,
1987; Osterhout & Mobley, 1995; Sagarra & Herschensohn, 2011) and may be best
accommodated by models that assign a similar status to number and gender features. For
example, Picallo (1991) (as cited in Aleméan Bafidn, 2012) placed both features at the
syntactic level proposing that gender (similar to number) projects its own syntactic
phrase. The longer processing of number may reflect the longer RTs evoked by plurals as
a result of the additional process of decomposition. However, this process did not affect
the overall magnitude of number priming in the study, which was equally robust for both

categories.

Importantly, the seeming similarity of gender and number agreement processing as
shown in RTs and the magnitude of priming is evidence of the effective operation of the
underlying processing mechanisms rather than similarity of the mechanisms (see section

6.2.4 below).

6.2.2 Marked versus unmarked features

The hypothesis that L1 participants and L2 participants would exhibit similar
asymmetries between the two genders and the two numbers due to the Markedness Effect
(Akhutina et al, 1999) was largely confirmed. According to the first prediction of this
hypothesis, nouns in larger/frequent/morphologically unmarked default classes

(masculines and singulars) would be processed faster and would produce larger priming
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than nouns in smaller/less frequent/morphologically marked classes (feminines and
plurals). This prediction was confirmed for gender and partially for number (only for
singular nouns that were all masculines). Both groups recognized masculine singular
nouns as the default gender (and number) faster than they recognized feminine and plural

nouns (as a non-default and morphologically marked gender and number).

The longer recognition time for plural nouns can be interpreted as the morphological
decomposition effect, i.e., early obligatory segmentation of morphologically complex
nouns into morpheme-sized units during online processing (e.g., Taft, 2004; Kazanina et
al., 2008). While small differences between nouns in the grammatical and ungrammatical
conditions observed in native speakers indicated some processing costs for the additional
process, processing costs for plurals were more pronounced in L2 speakers, overriding
the advantage of the grammatical condition. The two effects—markedness and
decomposition—could have converged reducing or canceling the RT differences between
nouns in the grammatical and the ungrammatical conditions and resulting in no priming

effects.

The Markedness Effect further predicts that since nouns in default classes are more likely
to occur, their non-occurrence would lead to inhibition, whereas nouns in smaller/less
frequent/morphologically marked classes are less likely to occur, so their occurrence
leads to facilitation (with or without inhibition). As discussed in chapter 2, the masculine
singular is the unmarked gender and number in Russian (from the standpoint of its zero

ending in the nominative and its larger class size than feminines or neuters), and,
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therefore, speakers expect the default masculine gender or singular number by default
when processing language (Akhutina et al., 1999). According to this logic, concordant
masculine/singular adjectives or verbs do not facilitate the upcoming noun more than the
baseline “prosto” condition, as they provide no gender- or number-relevant information
beyond what is expected. However, when a masculine/singular noun follows an
incongruent gender- or number- marked adjective or verb, the masculine/singular
gender/number bias is demonstrated by inhibitory effects. By contrast, the feminine
nouns (as a non-default marked forms) are facilitated, because the time, required in order
to recognize a feminine noun, can be reduced by gender-congruent information. This

prediction was confirmed, but only for gender and only for native participants.

Masculine nouns in the current study showed stronger priming effects than feminine
nouns reflected in both facilitation and inhibition, whereas feminines exhibited only
significant facilitation. Plural nouns, on the other hand, demonstrated minimal priming in
the native participants and no priming in the L2 participants, as a result of converging
effects of markedness and decomposition, reflected in insignificant facilitatory and

inhibitory components in native speakers and no priming in nonnative speakers.

These findings are in line with recent studies that also provided evidence that
morphological markedness modulates processing in both native and L2 speakers: for
example, native speakers of Hebrew showed greater sensitivity (reflected by a larger
P600) to subject-verb agreement violations for marked plural verbs compared to

unmarked singulars (Deutsch & Bentin, 2001), and adult English-speaking learners of
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Spanish showed more sensitivity to agreement violations that involved an unmarked
masculine singular noun and a marked adjective than to violations which involved a

marked noun and an unmarked adjective (McCarthy, 2008).

6.2.3 The role of syntactic distance

It was predicted that both L1 and L2 participants would demonstrate similar sensitivity
to the syntactic distance in both gender and number agreement processing, and that this
would be evident in slower RTs for both gender and number agreement and smaller size
of priming for NV dependencies (across syntactic boundaries) than for NA dependencies
(within syntactic boundaries). This hypothesis was partially confirmed in that both groups
recorded similar sensitivities and similar patterns of processing agreement. However,
contrary to the predictions that syntactic distance would reduce sensitivity to the
establishment of agreement, no differences between within-phrase (NA) and across-
phrase (NV) agreement were recorded for number agreement for both groups of
participants, whereas gender agreement within syntactic boundaries (NA) was processed

longer and produced smaller priming in comparison to across-phrase (NV) agreement.

These results were consistent with asymmetrical patterns of processing syntactic
dependencies observed in the current study’s participants when RTs were collapsed over
gender and number: NA dependencies engaged prelexical processing routines, whereas
NV dependencies engaged postlexical mechanisms in native speakers; NA dependencies
were processed longer and invoked reverse priming in the L2 participants. These findings

suggest that other factors, besides syntactic distance, contribute to the complex
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interaction between the nature of grammatical categories and syntactic dependencies

during online processing.

6.2.4 Attentional mechanisms underlying gender and number agreement

It was predicted that in native participants gender agreement would evoke prelexical
automatic and expectancy-based processing routines, whereas number agreement
(plurals, in particular) would evoke postlexical controlled routines. L2 participants, by
contrast, were expected to rely mostly on postlexical controlled mechanisms in
processing both categories. These hypotheses were partially confirmed, but with some
modifications. Native speakers engaged both automatic and expectancy-based processes
for gender agreement, but number agreement seemed to have evoked both automatic and
postlexical routines. L2 participants, in contrast, processed both gender and number

postlexically.

The robust facilitation at the long SOA, not accompanied by inhibition, observed in
native speakers for gender agreement was inconsistent with postlexical processing.
However, the absence of inhibition was inconsistent with the engagement of postlexical
strategies, either, and merits further analysis. A logical explanation of this finding could
be related to the study design: since the prime remained available during the length of the
SOA, the participants could have reactivated the information contained in the prime,

reengaging the ASA when the first wave of activation had subsided.
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Interestingly, the same explanation can help interpret the finding of significant facilitation
in the absence of inhibition at the long SOA observed in the native participants’
processing of number agreement. When the prime was continuously present, participants
could reactivate its information during the long SOA, which was reflected in a strong
facilitation component. However, since number is a syntactic feature that has to be
computed, the rule application may seem inconsistent with the engagement of ASA. Yet,
in light of existing evidence for early obligatory and automatic activation of
decomposition (Kazanina et al., 2008; Taft, 2004) this explanation seems plausible. The
finding of both facilitation and inhibition at the short SOA, however, indicates that the
250 ms time frame may have been insufficient for automatic plural rule activation
(prelexically), requiring the processor to activate postlexical strategy of checking for
grammatical congruency, whereas 1000 ms may have been enough for reactivating an
appropriate rule automatically. Therefore, contrary to the study’s prediction, number
evoked automatic activation in response to low GP at SOA1000. It must be noted,
however, that this interpretation must be considered with caution in the absence of

supportive empirical evidence. Obtaining such evidence appears to be warranted.

L2 speakers, who demonstrated uniform postlexical processing of gender and number
agreement did not record any unusual effects that need to be analyzed further.
Interestingly, when RTs were collapsed over dependencies and examined separately for
gender and number, the reverse priming effect observed in L2 speakers in response to
high GP in the analysis of NA and NV dependencies was only observed in number

agreement. We currently do not have an explanation of this finding, which underscores
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the need for a future study to carefully delineate the contribution of individual variables

to this peculiar effect.

6.2.5 Interim conclusion

The study showed that, while both groups of speakers demonstrated equally robust
priming for gender and number agreement and similar patterns of processing syntactic
dependencies, they relied on different attentional mechanisms, and only native speakers
demonstrated the ability to evoke different routines. Although the current study’s findings
are preliminary, they suggest that different mechanisms may be required for processing

different grammatical categories.

The study also demonstrated that while both groups of speakers recorded asymmetries
between the two genders and the two numbers, they exhibited differences in how the
Markedness Effect (Akhutina et al., 1999) is realized: the L2 speakers showed differential
processing of feminines and masculines and singulars and plurals in the magnitude of
priming, whereas the native speakers showed differential contribution of facilitatory and

inhibitory components in response to the two genders and numbers.

These findings underscore the role of multiple factors in native and nonnative processing
of gender and number agreement and suggest that the distinction between aspects of
language that may require automatic processing routines and those that require controlled

processing routines needs to be clearly delineated and operationalized, and the complex
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interactions between the processing mechanisms, grammatical categories, and syntactic

dependencies need to be investigated further.

6.3 Limitations

The dissertation explored the processing of gender and number agreement in native and
nonnative speakers of Russian in local syntactic dependencies, while at the same time
investigating the contribution of underlying attentional mechanisms and the dynamics of
accessing morphosyntactic information in memory. Interpretation of the present research

should be made with several caveats in mind.

First, in order to avoid problems associated with fatigue and subject attrition, the study
did not attempt to include a wider range of SOAs that would have required a much larger
experiment. Hence, the present research is limited by its ability to adequately examine the

time course of priming from emergence to decay.

Second, the results also indicated that, although the adverb “prosto” used as a neutral
prime offered the greatest degree of neutrality in morphosyntactic priming for native
participants, it did not provide a reliable measure of facilitation and inhibition in L2
participants, possibly due to it being a different syntactic structure, or due to the smaller
proportion of the words that appeared in the neutral condition in comparison with the
overall number of words in the other conditions. So, while overall morphosyntactic
priming patterns in L2 were consistent with postlexical processing mechanisms, the

failure of the neutral prime to dissociate the contribution of facilitation and inhibition to
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the priming effects in L2 did not allow a reliable evaluation of its locus, leaving the

results for the L2 participants somewhat speculative.

Third, although the study was designed in such a way as to actively encourage automatic
spreading activation and expectancy-based routines, it did not actively discourage the use
of the postlexical coherence-checking mechanism, which may have been triggered by the
high nonword ratio, especially in stimuli lists with low GP. This nonword ratio is a
measure of informativeness of the prime-target relationship that is plausibly related to
postlexical coherence-checking mechanisms (MacNamara, 2005; Neely, 1991). More
specifically, in order for prime—target coherence to occur, the target must be a word and,
therefore, the correct lexical decision will always be “yes”” (word). In the case of
incoherence, however, the target can be either an unrelated or incongruent word, or a
nonword. If the stimulus list has a high nonword ratio (above .5), the absence of a
relationship between the target and the prime becomes informative, signaling a “no”
(nonword) response. Such a situation provides incentive for participants to develop “yes”
(coherence) and no (incoherence) lexical decision biases. These predictions will hold true
for ‘grammatical’ words (yes) and nonword targets (n0), thereby reducing response times
for these targets. In ungrammatical conditions, however, study participants will take extra
time to overcome a false nonword prediction. This will lengthen responses to
ungrammatical word targets, and a priming effect will be recorded. The nonword ratio
(NR) is calculated according to the following formula (Neely, 1991):

Nonword targets

Nonword targets + Word targets in the ungrammatical condition
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Thus, NR is naturally correlated with GP. With increase in GP, the number of
ungrammatical prime-target pairs necessarily decreases, increasing the NR. The only way
to uncouple the GP and the NR is to change the ratio of word target to nonword target

trials.

In the current study, however, the numbers of words and nonword targets in the
experimental stimuli lists were kept fixed, as they typically are in standard experimental
procedures, with 50 % words and 50 % nonword targets. This led to an NR higher than .5
and created a strategic response bias to respond yes (word) when the target was congruent
with the prime and no (nonword) when the target was not congruent with the prime,
requiring participants to overcome the nonword bias.to dissociate automatic from
prelexical processes in L1 and L2 speakers, the fixed nonword ratio may have
encouraged the participants to engage postlexical mechanisms in lieu of automatic or

expectancy-based mechanisms.

And finally, the present research did not attempt to investigate differences between
mostly formal L2 learners and those who had had extensive immersion experience and
‘real-life’ practice through study-abroad or work-abroad opportunities. The relationship
between language learning experience and mechanisms underlying lexical access

warrants evaluation.

6.4 Directions for Future Research

Bearing in mind the limitations mentioned above, an obvious direction for future
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research is to provide further empirical validation for the present findings. First, since the
present within-subjects investigations were limited by the employment of only two SOAs
of 250 and 1000 ms, further research that examines the time course of morphosyntactic
priming from emergence to degradation in both L1 and L2 needs to employ a wider range
of SOAs. This is particularly important for a comprehensive examination of the time
course of activation in L2. If activation of morphosyntactic information in L2, indeed,
rises more slowly than in native speakers, it will produce facilitation (without inhibition)
at SOA that is longer than 250 but shorter than 400 ms, when strategic mechanisms are
activated (Chertkow et al., 1994). Hence, an inclusion of a range of medium SOAs (e.g.,
350, 500, and 750) in a future study would help determine whether robust ASA in L2

speakers emerges at a different time course from that of native speakers, or not at all.

Second, since the adverb “prosto” did not provide reliable measaures of facilitation and
inhibition in nonnative participants, other options should be explored and piloted on this

population before a major investigation is undertaken.

Third, to discourage postlexical processing mechanisms, future research should employ a
low ratio of nonwords in the stimulus lists, as well as a single-choice or go/no-go button-
activated response format. The go/no-go response is believed to discourage the
engagement of postlexical processes in a lexical decision task (Pererea, Rosa, & Gémez,

2002).
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Fifth, the finding of reverse priming in L2, identified in response to high GP and only for
plural nouns, needs be investigated. While it may help explain why some studies did not
demonstrate L2 speakers’ morphosyntactic sensitivity to grammatical violations, the
hypothesis provided in the current study remains speculative until replicated under

similar experimental conditions.

Finally, investigating a relationship between language learning experience (formal versus
informal) and mechanisms underlying lexical access also deserves research interest. In
particular, it would be useful to know whether immersion-type ‘real-life’ language
learning in a target-language country may enrich the repertoire of attentional mechanisms
in L2 speakers by developing their ability to engage automatic mechanisms in response to

aspects of language that evoke automatic processing in native speakers.
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CHAPTER SEVEN: CONCLUSION AND IMPLICATIONS

This dissertation represents a comprehensive evaluation of events at the lexical access
level of language processing in native and advanced nonnantive speakers of Russian and
demonstrates similarities and differences in L1 and L2 online processing of number and
gender agreement within and across phrasal boundaries in Russian. No study to date has
explored differences in L1 and L2 online processing of agreement from the point of view
of markedness, role of grammatical category, and syntactic distance, while at the same
time investigating the contribution of underlying attentional mechanisms and the
dynamics of accessing morphosyntactic information in memory. By dissociating
processes that have previously been confounded, the present research represents a novel
approach to language processing in L2 that has important theoretical and practical

implications.

The results show that multiple underlying mechanisms (both automatic and controlled),
rather than a single mechanism, contribute to morphosyntactic priming effects in native
speakers of Russian, who in the current study were able to employ these processes
differentially depending on the type of feature/category, the syntactic structure, and the
processing task they encountered. In contrast, expert nonnative speakers, who were able
to perform at the native-like level in offline tasks, exhibited native-like accuracy in the
lexical decision task, and demonstrated native-like priming patterns overall, exhibited
subtle differences in processing morphosyntactic information when their priming patterns
were analyzed more closely. However, these subtle differences cannot be classified as

deficits, but rather they reflect delayed activation of morphosyntactic information and
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reliance on postlexical strategic mechanisms during processing. Although automatized
through study, practice, and professional work, these strategic mechanisms are likely to
reflect differences in cognitive aptitude, level of automatization, and attentional biases
(e.g., reflected in differential attentional allocation towards incongruent stimuli relative to

congruent stimuli).

Thus, L2 differences that appear to be related to different components of grammar and
are usually regarded as deficits, may reflect differences in the dynamics of lexical
activation. Because lexical access processes are crucially involved in all aspects of
language processing, a delay in the spread of activation from one representation to
another may have a cascading effect on language processing (Blumstein & Milberg,
1999; Milberg et al., 1999), including processing of grammar. Future studies, therefore,
need to be informed by consideration of the dynamics of the neural system underlying

language processing.

It is conceivable that L1/L2 differences in the dynamics of lexical access may have
repercussions for language testing: testing those aspects of language which may require
automatic or expectancy-based processing routines at an earlier time than
morphosyntactic information has been activated in L2, may yield different results for this
group of speakers, biasing interpretations of these results towards representational or
processing deficits. With current advances in technology, behavioral findings can and
should be related to ERP investigations of regional brain activity in real-time language

processing in order to capture the exact time course of the processing events.
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The results also suggest that lexical access may not only be dependent on the cognitive
demands of online tasks, which impose time constraints on morphosyntactic information
activation, but, importantly, on the nature of grammatical categories and syntactic

contexts that may require the engagement of different processing routines.

The present research has adopted a psycholinguistic approach to the investigation of L2
morphosyntactic processing. As a consequence of this novel approach, insight has been
gained into the behavioral bases of L2 performance. Understanding patterns of native and
nonnative processing of gender and number agreement in a language with rich
morphology, as well as understanding the role of syntactic distance in agreement
realization has important implications for theories of both native language processing and
language processing in L2. It is the hope of the author that distinguishing among the
mechanisms involved in lexical access will provide a useful heuristic that will serve as a
point of departure for better understanding the processing of morphosyntactic information
in L2, thereby contributing to the current debates about the nature of L1/L2 differences in

grammar processing and providing the impetus for further research in this area.
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APPENDICES
Appendix A

Background questionnaire

Thank you for taking the time to fill out the Background Questionnaire! By answering the following
questions you will provide the researcher with general information about yourself and your language
learning experience. Your personal information will be kept confidential (please refer to the Consent Form
for details regarding confidentiality).

* Required

Personal ID code *To keep your confidentiality, please create (and remember!) your personal ID code that
you will use throughout the experiment in lieu of your name. The code should contain two letters (e.g.,

your initials) and four digits (e.g., your birthday).
Age? *
Gender? *

e

EC Male

What is your first/native language? *
What other language(s) do you know? *

Female

How many semesters of formal Russian study at the university level have you taken? *
L one-two
three-four

five-six

seven-eight

Ooo0onan

more than eight

What kind of Russian practice did/do you have? *Please check all that applies.
I studied in Russia.

I lived in Russia.

I attended an intensive Russian summer program.

I have Russian-speaking friends/relatives.

I only studied Russian in the classroom.

Other:

B0 I I N
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If you had/have intensive Russian practice, please explain when, where, and for how long.

5

| i

How good is your eyesight? *

EC I have normal vision
O .

I have corrected to normal vision
e

I have vision problems

What is your dominant hand? *

L Right
EC Left
[ I use both hands

Do you own/ have access to a PC/notebook with Windows? *DMDX is a Windows-based display system
used in psychological laboratories around the world to measure reaction times to linguistic stimuli. The

DMDX program will not run on a Mac!

[ I own/ have access to a PC/notebook with Windows and will be able to install the DMDX software
(less than 4 KB)
e

software

L

I own/have access to a PC/notebook with Windows but cannot/do not wish to install the DMDX

I do not own/have no access to a PC with Windows

Will you have an opportunity to print and scan documents during your work on the experiment? *You will

need to print instructions for easy reference and scan and email a signed remuneration form back to the

researcher.
EC Yes
EC No
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Please provide your name and address *This information is required to send you a check for $40 after you

complete the experiment. It will be kept confidential and will not be used in data analysis.

5

=]
| i

Please provide your address. *This information is required for sending you a check for $40 after you

complete the experiment. Only the researcher will have access to your contact information.

5
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Appendix B
Language proficiency test
Please read the following text in which every 7" word is deleted. Fill out as many blanks
as you can using each word in its correct grammatical form. Please do the test quickly (do
not spend more than 7-10 minutes). This is not part of the experiment—the results will
heLGP me determine your current level of proficiency.
Ocennbto 1841 rona uersipuaauaruiernuii Jles Tonctoit nmpuexan B Kazanp, uToObI

noctynuTh B Kazanckuil yausepcureT. TosicToil MeuTan cTaTh IUIIOMAaTOM U IIO3TOMY

(1) pakynbpTeT BOCTOYHBIX A3BIKOB. YTOOBI OATOTOBUTHCS K

(2) B yHuBepcurert, ToacTol cTal cepbE3HO 3aHUMAThCS;

(3) cras u3yyaTh BOCTOUHBIC SI3bIKU: apaOCKUi, TaTapCKUN

(4) Typeuxuii. OH 3aHUMAaJICSl CAMOCTOSATEIBHO U C (5),a

yepes TpU roia OH MOCTYIIHII (6) KazaHckuil yHUBEpCUTET U CTal CTYJEHTOM

TypelKo-apadCKOTo (7) BocTOUHOTO (haKyybTETA.

VY TosncToro 066U NpeKpacHble (8) K M3y4eHHUIO0 HHOCTPAHHBIX A3bIKOB, HO

1038171 (9) oH yuuIcs MI0X0: €ro He YCTpanBalo, (10) B

YHHUBEPCUTETE MPENOJAIOT SI3bIKU. B 310 (11) on nonsu1, uto pabora

JUIIIOMATA €T0 (12) ve untepecyer. OH HayanI XOIUTH HA (13)

MoJioioro npodeccopa-ropucta Meiiepa, U 3TH JIeKIUN (14) oueHb MOHPABUIIUCH.

OH pemni cTaTh IOPUCTOM, (15) B 1845 rony nepemien Ha IOPUAUYECKUN

(16).

[Tpodeccop Meiiep 3ameTnI HOBOTO CTYACHTA U (17) eMy caMOCTOATENHHYIO

paboTy, KOTopast ero OYeHb (18). B ato Bpems Toscroit Hanucan uist

(19) mpaBuua cenuanbHoO 171 3TOi padoTel. BoT (20) m3 HUX: "1)
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Yto nomxeH caenarb, aeau, (21) au Ha yTO. 2) YTO NEenaenib, nenan

(22). 3) Hukorna He CMOTPH B KHUTY, €CIIU (23) 3a0mb11, a

crapaiics cam BcrioMHUTh. 4) He (24) roBOpHTH JIOASM, KOTOpPEIE TeOe

MEIIIAIOT, YTO (25) memrarot".

[Tozxe, B 1904 rony, on (26): "...Korna s 6611 B Kazanckom yHUBEpCHUTETE,

(27) nepBblii rog HUYErO He Aenan. Ha (28) rox s cras 3aHUMATHCH.

MHoii 3auHTEepecoBacs (29) Meiiep, koTOpHIii gai1 MHE padoty. S (30),

MeHs 3Ta paboTa yBIeKIa, s CTal (31) unurarh. ITO UTEHHE OTKPHLUIO MHE

OCCKOHEYHBIC (32)."

Ha ropuanueckom ¢akynerere JIeB Tosctoil mpoyuuics (33) nBa rona.

Bckope oH nons, 4to (34) xouet ObITH OpucTOM. B ampene 1847

(35) oH ymien U3 yHUBEPCUTETA, HE OKOHYUB (36) xypc

opuandeckoro gakynprera. OH qaxe He (37) cnaBaTh BeceHHUE FK3aMeHbI. Tak

3aKOHYMJIICS CTYICHUECKUU (38) B xu3nu Toncroro. Ho ToncToit Hagesics yepes

(39) Bpems caaTh HK3aMEHBI 32 BECh YHUBEPCUTETCKUI (40). On

COCTaBWJI AJIA cebs nporpamMmy Ha [iBa roja, u3 KOTOpOfI BHUOHO, 4YTO Toncroi CCPLC3HO PCHINTT

CaMOCTOATCIIBHO IIPOJ0JIZKATh CBOC 06p330BaHI/IC.

Translation of “Language proficiency test”

In the fall of 1841 fourteen-year-old Leo Tolstoy came to Kazan to apply to the
University of Kazan. Tolstoy dreamed of becoming a diplomat and, therefore,

(1) the School of Oriental Languages. To prepare for the

(2) at the university, Tolstoy began to study hard;

(3) began to study oriental languages: Arabic, Tatar (4) Turkish. He
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worked independently and with (5), and three years later he was

accepted (6) the Kazan University and became a student of the Turkish-
Arab (7) of the School of Oriental Studies.
Tolstoy had excellent (8) for the study of foreign languages, but during
the first (9) he studied poorly: he didn’t like (10)
languages were taught at the university. At this (11), he realized that
the work of a diplomat interests him no (12). He began to attend

(13) read by a young professor of law Meyer and (14)
these lectures very much. He decided to become a lawyer (15) in 1845
went to Law (16).
Professor Meyer noticed the new student and (17) him work, which

(18) him. At this time Tolstoy wrote for (19) rules
specifically for this work. Here are (20) of them: "1) What you must do,
do (21) no matter what. 2) What you do, do (22).3)
Never look up (23) forgot and try to remember yourself. 4) Do not

(24) to tell people that they interfere with your (25)."

Later, in 1904, he (26): "... When I was at the University of Kazan, I did
nothing (27) the first year. During the (28) year I started to
study. (29) Meyer became interested in me and gave me work to do. I

(30), and was fascinated by this work, and began to read

(31). Reading opened endless (32)."
At the Department Leo Tolstoy studied (33) for two years. He soon
realized that he (34) want to be a lawyer. In April of the

of 1847 (35), he left the university without completing the

(36) of the Department of Law. He did not even (37) the

spring exam. Thus ended the university (38) in the life of Tolstoy. But

Tolstoy was hoping that in (39) time he would take exams for the entire

university (40). He developed a two-year program of studies, which shows

that Tolstoy had decided to seriously pursue education on his own.
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Appendix C

Target stimuli used in the experimental conditions in the grammaticality judgment task

NV-FF g Awnna VIBaHOBHa 4yBCTBOBaja ceos Anna Ivanovna was feeling very well.
OTJINYHO.
NV-FF Buepa B Bammnrrone cHoBa Obuia There was another storm in Washington

NV-FF Balymika ycTana 1 X04eT XOpoIlo My grandmother was tired and wanted to
OTIOXHYTb. relax.

NV-FM MpI ObUTH CUACTIIMBBL, YTO BOIHA We were happy that the war was over.
KOHYHJICSL.

NV-FM Ero cectpa He1TaBHO MOCTYNUI B His sister recently went to college.
WUHCTHTYT.

NV-FM YuurenbHUIA TOBOPUI TPOMKUM The teacher spoke in a loud voice.
TOJIOCOM.

NV-MM Bnagumup ymen Tak HHTEpECHO Vladimir was such a skilled narrator!
paccka3biBaTh!

NV-MM Kupunn nowmen Bnepes 6bICTpo U Cyril went ahead quickly and confidently.
YBEPEHHO.

NV-MM AHs cKa3alia, 4TO X ChIH CUJIBHO Ann said that their son was seriously ill.
3aboJer.

NV-MF JleToM KBapTET MHOTO In the summer the quartet traveled a lot.
Iy TeIIeCTBOBAA.

NV-MF Maxkcum ['opbkuii 1oiro xxuna B Maxim Gorky lived in Italy for a long time.
Hranun

NV-MF MBI He 3Hanu, 4TO BHICTyIANA We did not know that Medvedev spoke.
Mensenes.

NV-PP Jpy3bs pelnian BCTPETUTHCS Yyepe3 Friends decided to meet in a month.

rpo3sa.

MCCAII.

yesterday.



NV-PP

NV-PP

NV-PS

NV-PS

NV-PS

NV-SS

NV-SS

NV-SS

NV-SP

NV-SP

NV-SP
NA-SS

NA-SS

NA-SS

NA-SP

NA-SP

HuTepecHo, yTo 00 3TOM JyMaroT
CIIOPTCMEHBI.

[TocMoTpH, Kak XOpOILIO TAHIyeT
Kpuctuna!

B BoIXOIHBIC pebsTa JTFOOUT XOIUTH B
300IapK.

Buka u JIro0a mo3HaKOMHIACh OYEHD
JTaBHO.

[Toyemy KOHIIEPTHI HAUMHAETCS TaK
IMO3JTHO?

Sl He noHMMalo, moueMy ABEph HE
3aKpbIBAETCS.

AHXeNMKa 0YeHb XOPOILIo
dbotorpadupyer.

Jupektop, HaBepHOE, OYJET OYCHb
3aHAT.

AnexcaHfp enie He 3HaeT, e OH OyayT
JKUTh.

BnanucnaB HUKOT]a HUKYa HE
OITa3abIBAIOT.

UenoBek TpOMKO U BECETIO 3aCMESITUCK.
[To-MoeMy, 3TO TOBOJIBHO CJIOHBIN
TEKCT.

Cxkaxku, B BallleM ropoJie €CTh AETCKHI
teatp?

TrI 3HACIIB, YTO CETOIHS JOXKIb U
CUJIbHBIN BeTep?
PoxnecTBo--1100MMBbI€ TIPa3/IHUK B
HallIel ceMbe.

VY ero noapyru ectb pycckue caMmoBap.

I wonder what athletes think about it.

Look how well Christina can dance!

On weekends, the guys like to go to the zoo.
Vick and Luba met a very long time ago.
Why do concerts start so late?

I do not understand why the door can't lock.
Angelica takes very good pictures.

The director will probably be very busy.
Alexander does not know yet where he will
live.

Vladislav is never in on time.

The man laughed loudly and cheerfully.
In my opinion, this test is fairly complex.

Tell me, is there a children's theater in your
town?

Do you know that it will rain and there will
be strong winds?

Christmas is a favorite holiday in our family.

His girlfriend has a Russian samovar.
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NA-SP

NA-PP
NA-PP

NA-PP

NA-PS
NA-PS

NA-PS

NA-FF

NA-FF
NA-FF

NA-FM

NA-FM

NA-FM
NA-MM

NA-MM

NA-MM
NA-MF

NA-MF

gQ 0

gQ 0

Cpeau HamMXx Apy3eil €CTh OIBITHBIE
aJIBOKar.

My:KcKHe rojoca y>ke COBCEM PSAIOM.
Xopomio, KOT/ia psioM XOpOILNe
Ipy3bs!

Ha mee y Mapuu Ob111 KpacuBbie
OyCHI.

B OubnuoTreke ecTh pyCCKHA Ky pHAIIBI.
Y aroro pexuccepa BCeraa UHTEPECHbIN
(bUITBEMBIL.

Ha 3aBTpak y Hac cerogHs cBexuu
(GPYKTHI.

CeroaHst 0COOEHHO CKy4Hast
porpamma.

Oto nobumas repouns JIsBa Tonctoro.
VY TBOEH moApyTH OYeHB 100past
yJIbIOKA.

S 3Ha10, YTO ITO OYEHb CEPHEIHBIN
pabora.

Coo0muiaroT, yto B Erunre omacHbIi
CUTyaIusl.

S pana, 9To y T€OSI IPY>KHBIN CEMBS.

VY Hac B rpyIime ecTb 0O4eHb YMHbBIN
CTYJICHT.

[Touemy Ha TBOEM IUBaHE IPS3HBIN
yeMogaH?

CkaxwuTe, y Bac €CTb UHIAUNUCKUI Yaii?
[TonmynsipHas nesen 1aBHO HE JAET
UHTEPBBIO.

Mp&1 1ymaem 4To epeBsiHHAs JOM

Some of our friends are experienced lawyers.

Male voices are already very close.
It is nice when good friends are nearby!

Mary was wearing beautiful beads on her
neck.
In the library there are Russian magazines.

This director always makes interesting films.

For breakfast we have fresh fruit today.
Today's program is particularly boring.

This is Leo Tolstoy's favorite character.
Your friend has a really kind smile.

I know this is a very serious job.

It is reported the situation in Egypt is
dangerous.

I am glad that you have a united family.
In our group there is a very smart student.

Why is there a dirty bag on your couch?

Do you have Indian tea?
The popular singer does not give interviews.

We think that a wooden house is better.
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NA-MF u

Abbreviations:

g—grammatical
u—ungrammatical

NA—Noun Adjective agreement
NV—Noun Verb agreement
F—feminine gender
M-—masculine gender
S—singular

P—oplural

Jy4lIe.
[TonpoOyii--3T0 HEOOBIKHOBEHHO
BKYCHas CBbIp.

Try it - the cheese is incredibly delicious.
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Complete list of sentences used in the grammaticality judgment task

List 1%°

Please evaluate the following 108 sentences rating them as Grammatical or
Ungrammatical. If a sentence is not grammatical, underline/highlight the error. Please

respond quickly and do not check or correct your responses. The task should take you no

more than 15-20 minutes.

1. Amxenuka o4eHb Xopomio ¢hoTorpadupyer.
2. Jlerom Anacracus xoueT noexatb B TypIiuto.
3. [TocmoTpu, kak xopoio TanuyeT Kpucruna!l
4. JlaBaiiTe mepeHeceM Halll BU3UT Ha 3aBTpa.

5. Poccus npegnoxuna CLIIA oTMEHUTH BU3BI.
6. B AMepuke mMaio 3HalOT IPy3MHCKOE BUHO.

7. Cpeay HaMX ApPYy3€d €CTh OIBITHBIE

aJIBOKaT.
8. MapuHa HHKOTr]a HE €CT CYIl CO CMETaHa.

9. Anpapeit paccepauics U o3Bajl MEHEKepa.
10. JleBymika ynapIOHyJIach U MoMaxaja UM

pyka.

11. B MockBa MHOTO TaMTHUKOB UCTOPHH.
12. Ero cecTpa HEJaBHO MOCTYIHJI B UHCTUTYT.
13. CeromHst 0COOCHHO CKy4Hast IPOTpamMMma.

14. Tlo paano 3By4asna JIOOMMast IECHS Mama.

Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

% | jst 2 featured the same sentences presented in a different order with grammatical and ungrammatical conditions

reversed.



15. MuTepecHo, 0 4eM Thl Bce BpeMs Tymaere?

16. ITonpoOyii--3T0 HEOOBIKHOBEHHO BKYCHAs

CBIP.

17. 51 3Ha10, 4TO 3TO OUEHB CEPHE3HBII padoTa.

18. He 3a0yapTe cripocuTh TenedoH Bpad.
19. YUenoBek rpoOMKO U BECETIO 3aCMESITUCh.

20. Maxkcum 'opbkuii xxuna B Utanuu nonaroe

BpeEMSL.
21. Y ero nmoapyru €cTh pyCcCKHUE CaMOBap.
22. lama naBHO Bce pacckaszana Mpune.

23. baOymika ycraia ¥ X04eT XOpOIIo

OTAOXHYTh.

24. Ons Tak ¥ HE BCIIOMHUJIA aBTOPa KApTHHBI.

25. HTepecHo, uTo 00 3TOM JyMaroT

CHIOPTCMEHBI.

26. MbI Hajieemcsl, 4TO Bbl K HAM CKOPO

MpUeseTe.
27. IletuH oTelr y>ke 4ac pabOTaeT B rapax.
28. Y TBOel Noapyru O4eHb J00past yIbIOKa.

29. ¥V Hac B rpyIine ectb O4eHb YMHBIN

CTYJICHT.

30. Jemymika mokynaer BHyKaM MHOTO

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical
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MOJapKH.
31. Bnagumup ymen Tak HHTEPECHO
pacckasbiBaTh!

32. Ckaxu, B BallleM TOpPOJI€ €CTh AETCKUN

tearp?

33. AnekcaHp emie He 3HAeT, TJe OH OyIyT

KUTh.
34. CtyneHThI HE 3HAJIH, CKOJIBKO JIET QUIIBMY.
35. Drta nepenayva ueT KaK/blil MOHEEIbHUK.
36. B 6ubnmoTexe ecTh pycCKHid )KypHAIBI.

37. JlaBail TOCTaBHUM CIOAa XOJIOAHIHLHHKA.

38. HaBepHoe, 3T0 KolIKa pa30uiia iamna.

39. Akagemuk [leTpoB 0OUe€Hb MOMOT UHCTUTYT.
40. [Touemy KOHIIEpPT HAYMHAETCS TaK MMO3IHO?

41. IlonynsipHas neBel 1aBHO HE 1aeT

UHTEPBBIO.

42. B aTom cemecTpe BUKTOp HUYErO HE

yCIIeBaeT.

43. AnHa IBaHOBHaA 4yBCTBOBaJIa ce0sl

OTJINYHO.
44. Oto mobumas repouns JIsBa Toncroro.

45. K ypokaM pycCKOro Hy>kHO MHOTO

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical
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TOTOBHIJICA.

46

. Ypi0atics yarie--yiapl0Ka Mpo/1ieBaTh

KU3HbD .

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57

Ha mee y Mapuu 6but1 KpacuBble OYCHlI.
[ToueMy ThI Bcerja nuienib Kapanaa?

Monozaple Ifoau OB Ha BEICTABKE.

O XyA0XHHUK OYTH HUYETO HE U3BECTHO.
Moii CbIH celiuac YuTaeT pomaH AKyHHUHA.
Masnp4uk ¢ AeTCTBa rOpAMIICs Opar.
I"oBOpAT, 4TO 3aBTpa OBLIO OMSTH XOJOAHO.
Ha npa3nHuK Npuim Bee JKUTENHU FOPOLL.
Boaurens mammHa 6bICTPO 3aKPBLT OKHO.

. Kupunn nomen Bnepes ObicTpo 1

YBEPEHHO.

58

59

60

61

. MBI He 3HanH, 4TO BhIcTynana MeaBenaes.
. Haii ¢ TMMOHOM MMOMOTAET MPHU MPOCTYAE.
. PebsATa oueHs ycranu u XxoTenu ooeaaTh.

. Bnagucnap Hukorma HUKYJa HC

OIIa3abIBArOT.

62

63

. Ilocne 3x3aMeHa CTy€HTHI IOLUIH TyJISIOT.

. Crapplii y4eHbIH Nepean KHUTH

B BockpeceHbe BeuepoM st OyaeT cBOOOIHA.

Ungrammatical

Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

214



oubimorexa.

64. [TocmoTpu, Kak paayrOTCsl ITULIbI BECHE.
65. Ckaxute, y BaC €CTb MHIANMCKUN Yaii?
66. Anéna He cpa3y 3amMeTuiIa CTyJCHT.

67. Buka u JIro0a mo3HakoMuiIach O4YE€Hb

JTaBHO.
68. Xopou1o, Korjaa ecTb Kpblilia HaJi FOJI0BOM.

69. 51 nomkxHa ¢ BaMU CEphE3HO MOTOBOPHM.

70. Y Unwu IlerpoBuua, mo-Moemy, HET KEHBI.

71. Xoporo, Koraa psioM XOpoIre apy3bsi!
72. 51 paga, 9TO y TEOSI APYKHBIA CEMBbSI.

73. My»XcCKue rooca yx,e COBCEM PSIIOM.

74. AHg ckazaja, 4TO UX CBhIH CHJILHO 3a00JI€e.

75. MBI 1ymMaeM 4To AEpEBSIHHAS IOM JIyUllIe.
76. JIekTOp MHTEPECHO pacCKa3bIBal O
Kneonatpa.

77. PoxaecTBO--IIF00MMBIC MTPa3HUK B HAIICH
CeMbE.

78. Ha nenb pokJIeHbsI OH OJAAPHII CECTPA
LIBETHI.

79. Jlromu cioputs o ponu ['opbayera B

HUCTOPUH.

Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical
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80. A Bcerna xoTen OrOBOPUTH €

KOCMOHABTOM.
81. [To-MoeMy, 3TO TOBOJILHO CIIOKHBIN TEKCT.

82. 5l He moHUMalO, MOYEMY JIBEPb HE

3aKpBIBAETCS.
83. YuurenpHua roBoOpui rpOMKUM I'OJIOCOM.
84. Hukomnaii yacto BcriomuHan Ennsasera.

85. JlaBaii pemm, 4To MbI TeNeps OyaeM

CacIaTh.

86. Y aToro pexxuccepa Bcerja HHTEPECHBIN

GbUITBMBL.
87. JleToM KBapTEeT MHOI'O ITyTELIECTBOBAJA.

88. [TopT™maH ceirpana B ¢puiibMe «YepHblid

J1e0enpy.

89. [louemy Ha TBOEM AMBaHE IPSA3HBIN

yeMogaH?

90. DTOT My3BIKaHT TeNEpb paboTaeT B TeaTpe.

91. Ha 3aBTpak y Hac ceroJHs CBeXHi QPYKTHI.

92. B BbIXO/1HBIE peOsTa TIOOUT XOIUTH B

3001MapK.
93. Harama 1aBHO XO4€T KyIIUTh KOMIIBIOTED.

94. CoobmmaroT, uro B Erunre onacHbli

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical
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CUTyalusl.

95. MBI OBUIH CYACTIIMBEI, YTO BOMHA

KOHYHIICA.

96. [lpy3bs peInian BCTPETUTHCS Yepe3 MECHIIL.

97. JIroqu 3aaBaii My3bIKaHT MHOTO

BOIIPOCOB.
98. UBaHn IletpoBud yacto 3B0HUI bopucy.
99. Buepa >xypHaIHCTBI TOBOPUIIM C TIEBULIEH.

100. MHe oueHb HpaBUTCA COHATA

IITocTtakoBuya.

101. 3purenu He OTHyCKaIH OaepuHy €O

CIICHBI.

102. TsI 3HaEIb, YTO CETOAHS JOXKIb U

CUJIBbHBIN BeTep?
103. 304 MuxaiiioBHa MHE ITUCANa O MYyXKe€.

104. S na0Xx0 roBOpUTH U IOHUMATH T10-

HUCIIaHCKH.

105. dupektop, HaBepHOE, OYACT OUYCHb 3aHSIT.

106. ®enop nocwuiaet aeHbru Tete B [1HEBO.

107. JletoM B HaleM ropojie OTKpbLUIN

roCTUHHULLY.

108. Buepa B Bammartone cHoBa Oblia rpo3a.

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical

Ungrammatical
Ungrammatical

Ungrammatical

Ungrammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical

Grammatical
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Appendix D

List of stimuli for Study 2

Target/Prime [Ipocras IIpocroit boun beuia [Ipocto XXX [Ipocteie beun
FEM REAL DPOPMA POTA CIIMHA KYXHA I'VBA CTEHA X X
30HA TAWHA KAIITA DPA3A BOPBFA JBIPA X X
SAMA ITPOCBBA 3MEA JOCKA JIEHTA POXA X X
TYDJIA HYXJIA BEHA JPAKA I1O3A JATA X X
I[IJINTA PIOMKA [IOYTA IMPECCA IYBA BAHHA X X
FEM NONCE PEDA 30PA 3Ei TEMbJ1 CEPTA I'TAKA X X
KAIIHA BbEMA KOJIITA HAMIIA MBIBA JIOABA X X
JIPYKTA BJIATIA JIEEUTA TITAJIA I'OPMA BETMA X X
MUOA HOMBA TAIIHA IrO3A HBIIIITA CMETA X X
[IKYBA MOJIA KOCHA 3MPEJIA OUHA POYBA X X
MASC REAL SA3BIK OBPA3 BO3J1YX OTBET KAPMAH BETEP JAYPAK MAJIBYUK
3AIIAC BAT'OH MoAC ITOE3 /] CIIOCOb KOPABJIb BOEL] BAHIAUT
I[MTPUBOP PYBEX KHPTINY CAPAI JIMAEP YCIIEX MUHUCTP KOJIAYH
KOHTAKT 'POXOT KOPIIYC OTAIL COCTAB T'AJICTYK CEPXAHT JIETUHK
TOIIOP OBBbEM UYEPEII 3ABOJ PAMOH PA3MEP KHUTEJIb AHI'EJI
MASC NONCE | OPT'AC KEATP BOJIJIAP PECSIL] OTAX MOMEPC MOPOJIb COCEIIL
IMMIIOKAY XKOJIOJ TOCTIOM I'OBAP IMMOXAHU MOCKBHII KTYAEHT BbBIBOK
MYVY3EJI 30POI MOTAEJ HA3AP I[MPUEK HOCOIJI MBICTPEJI OKPAII
JIATEY POIO3 HEBEP I[TOHBEPT MENIOT PYKAT KBOPEILL AKTEM
KOHbAP AYMAH HOCTOK TAJIOT" CKAHTAM I[TOKOH JEHUIA DOHAHb
PLURAL REAL | x CYTKU JOXIN X 3YBhbI I[TAPHI YMBI IOATH
X B3PLIBbI HOXH X TPYCBI JXKHPBI CTUXU I'PHBBI
X MU' KPYT'H X CKJIOHBI BHYKHU CIIYXHU BOJIK1
X KOCTPBI 3AMILIBI X PYBJIU 'ABI KPUKH BOPbBI
X XBOCTBI HJOJII'" X Y3JIbl KYCTBI JAYBbI CTOJIBbL
PLUR.NONCE | x YI'MBI CVYThI X MOCBI My YEMIIbI KBOPBI
X MBI 3HAPU X CHYCBI IJIATH JUAIIbI OEJIbI
X 3BEMM IITAJIbI X HIJIYTIbI LITYLIbI KHYKHU BEPXU
X [NKAPBI I'POABI X BOCTBI OPMBI BAJIPBI CJIY3bI
X KPEMTU I'PEHU X CPOHBI ThIPbI PKATBI TMOTBI




Translation of “List of stimuli for Study 2”

Target/ Prostaya Prostoy (Masc Byl (Masc Sing Byla (Fem Prosto/ XXX Prostye Byli (Plural
Prime (Fem)/ Simple Sing) / Simple Past)/ Was Sing Past)/ Simply (Plural)/ Past)/ Were
Was Simple
FEM REAL FORMA/FORM ROTA/DIVISION | SPINA/BACK KOUHNYA GOUBA/LIP STENA/ X X
/KITCHEN WALL
ZONA/ZONE TAYNA/SECRET | KASHA/PORRIDGE | FRAZA/ BOR’BA/ST DYRA/HOLE | x X
PHRASE RUGGLE
YAMA/PIT PROS’BA/ ZMEYA/SNAKE DOSKA/BOA | LENTA/RIB ROZHA/SNO | x X
REQUEST RD BON UT
TOUFLYA/ NOUZHDA/ VENA/VENE DRAKA/FIG POZA/POSE | DATA/DATE | x X
SHOE NEED HT
PLITA/STOVE RYUMKA/GLAS | POCHTA/POST PRESSA/PRE | SHOUBA/ VANNA/ X X
S SS FUR COAT BATH
FEM NONCE PEDA 30PA 3EA TEMbA CEPTA I''TAKA X X
KAITHA BbMA KOJIITA HAMIIA MBIFA JIOJIBA X X
JAPYXTA BJIATIA JAEYTA TITAJIA T'OPMA BETMA X X
MUJA HOMFBA TAIIHA I'O3A HBIIIITA CMET'A X X
HIKYBA MOJIA KOCHA 3MPEJIA OUHA POYBA X X
MASC REAL YAZYK/ OBRAZ/IMAGE VOZDUH/AIR OTVET/ KARMAN/P VETER/ DOURAK/ MAL’CHIK/
TONGUE ANSWER OCKET WIND FOOL BOY
ZAPAS/STORE VAGON/CAR POYAS/BELT POYEZD/ SPOSOB/ KORABL/ BOETS/ BANDIT/
TRAIN WAY BOAT FIGHTER GANGSTER
PRIBOR/INSTRU | ROUBEZH/BORD | KIRPICH/BRICK SARAY/ LIDER/LEA OUSOEH/ MINISTR/MIN | KOLDUN/
MENT ER SHED DER SUCCESS OSTER WIZARD
KONTAKT/CON | GROHOT/ROAR KORPUS/BLOCK YETAP/ SOSTEV/MA | GALSTOUK/ | SERZHANT/SE | LETCHIK/
TACT STAGE KEUP TIE RGEANT PILOT
TOPOR/AXE OBYOM/ CHEREP/SKULL ZAVOD/ RAYON/ RAZMER/ ZHITEL’/ ANGEL/
VOLUME PLANT DISTRICT SIZE INHABITANT ANGEL
MASC OPT'AC KEATP BOJIJIAP PECAL] OTAX MOMEPC MOPOJIb COCEITL
NONCE
MMNJKAY KOJIOJ TOCTIOM I'OBAP I[TOXAU MOCKBHII KTYJAEHT BBIBOK
MY3EJ 30POI" [NIOTAEJ HA3AP ITPUEK HOCOJI MBICTPEJI OKPAII
JIATEY POIO3 HEBEP I[NOHBEPT MEIIOT PYKAT KBOPEIL] AKTEM
KOHBAP AYMAH HOCTOK TAJIOT" CKAHTAM ITOKOH JIEHWI DOOHAHDb




PLURAL SOUTKI/24HOUR | DOZHDI/RAINS ZOUBY/TEE | PARNI/GUY | OUMY/BRAIN | SHAGI/STEPS
REAL S TH S S
VZRYVY/BLAST | NOZHI/KNIVES TROUSY/CO | ZHIRY/FATS | STIHI/VERSES | GRIBY/MUSHR
S WARDS OOMS
MIGI/MOMENTS | KROUGI/CIRCLES SKLONY/SL | VNOUKI/GR | SLOUHI/RUM | VOLKI/'WOLVE
OPES ANDSONS OURS S
KOSTRY/FIRES ZAYCY/HARES ROUBLI/RU | GADY/SNA KRIKI/CRIES VORY/THIEVES
BLES KES
HVOSTY/TAILS DOLGI/DEBTS OUZLY/KN KOUSTY/BU | DOUBY/OAKS | STOLBY/POSTS
OTS SHES
PLURAL YI'MBbI CVYThI MOCBI nyau YEMIIbL KBOPBI
NONCE
I JIbI 3HAPU CHVYCBI I[JIATU JUTIbL OEJBI
3BEN [ITAJIbI HIJTYIIBI LITVIIbI KHYKU BEPXU
IIKAPBI I'POABI BOCTBI OPMBI BAJIPBI CJIY3bI
KPEMTH I'PEHA CPOHBI ThIPbI PKATBI TMOTBI
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Appendix E
Instructions for the SOA250 group

Homep: 250
YBaxaemblil yY4aCTHHK JKCIIEpUMEHTa!

MpbI pajgsl, 4TO BBl cOrmacuinch NpUHITH y4acTUE B HallleM dkcrnepumente! Bam
MOHAIO0ATCS KOMITBIOTEP, HHTEPHET U OKOJIO MoJTydaca cBoOoaHOro Bpemenu. [lepen
HAYyaJioM dKCIIEpPUMEHTA YOEIUTECh, YTO KOMITBIOTEP MOAKIIOYEH K UHTEPHETY, U
3aKpOMTE BCE HE HY)KHBIE B JaHHBII MOMEHT IIPOrPaMMBbI (BKJIIOUAsl JJIEKTPOHHYIO MIOUTY,
nporpamMMelI ¢ yBenomieHusiMu, Tuna IM (Instant Messenger), 4ToObl OHM HE BJIMSUIA Ha
paboTy 3KcTIepUMEHTaTbHON MporpaMMbl. OTKIIIOYUTE TeNle()OHBI U TIOMIPOCUTE Bac HE
OECIOKOUTH B T€UEHHE MOJTydaca, TaK Kak SKCIIEpUMEHT TpeOyeT MaKCUMalIbHOM
KOHIICHTPpAallU BHUMAHUA.

Br1 Haiiere Bce skcnepuMeHTanbHble (aiinbl B apxuBe dmdx_native 250.zip Ha caiite
ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250 CoxpaHHUTE 3TOT
apxuB Ha pabodeM cTosie KomnbioTepa. Eciiu Brl He cymeere pazapXuBUpPOBaTh €ro
OOBIYHBIM 00pa30M, HICTKHUTE HA HETO NMPAaBOH KJIaBHUIIEH MBIIIKK U U3 CITUCKA
npeuIokeHHbIX Iporpamm (Open with) Beioeputre Windows Explorer.

OpranuzyiiTe Ha CBOEM KOMITBIOTEpE HOBYIO IAIKY C JTIOOBIM HUMEHEM U CKOITUpYiTe
tyaa BCE ¢aitnbel u3 ckauanroro apxusa. BAXKHO: vy B koeM ciiydae He yaasiTe
HUKaKue (ailbl U3 SKCIIePUMEHTAIbHON NaNKH, He IepeUMEHOBBIBATE UX U HE
IIEPEHOCUTE UX B IpYyTHUe Manku!

BoiiauTe B 3Ty namnky ¥ 3amyCTHTE YCTAaHOBOYHYIO ITporpaMmy setup.exe. [Iporpamma
DMDX 6b11a pa3zpabotana okosio 10 net Ha3aJ y4eHBIMH YHUBEPCUTETAa APHU30HBI IS
OIpeacICHUs BpEMCHU PCAKIIMN HA JIMHTBUCTHUYCCKUC CTUMYJIbI U UCITIOJIB3YCTCA
JUHTBUCTAMHU BCETO MUPA sl POBEICHHUS MOI0OHBIX SKCIIepUMeHTOB. [Iporpamma
COBEPILIEHHO Oe30macHa, MHOTOKpPATHO MpOBepeHa U abCOMIOTHO HeoOXoauMa JIjist
MIPOBEJICHUS KCIIEpUMEHTa. 3akoH4YMB ycTaHOBKY DMDX, 3amycture 3agaHue, KOTOpoe
HaspIBaeTcs test native 250.bat u ciemyiiTe HHCTPYKIIHSIM 110 €TO BBITOJIHCHUIO.

BAXHO: B nauane skcriepumenTa Bam noHagoOuTcst BBECTH HOMepP, HATMCAHHBIH
nepen npuBercTBueM (250), cBoe uMs M (PAMIJINIO HA AHTJIMHCKOM SI3bIKe
(MaTMHCKUMH OyKBaMH), a TaKKe 1aTy POKIAeHUs (4MCJI0, Mecsill, roJ 0e3 To4eK u
npodesoB). Hanpumep, ecau Bac 30ByT Iletp IleTpos u Bbl poaunuce 1 suBaps 1995
roja, To Hajmo Hanucath: 250Petr Petrov1195.

Korna skcniepyMeHT 3aKOHYHUTCS, JaHHbIE OyyT aBTOMATUYECKU OTIIPABJICHbI U
nporpamma 3akpoercsi. Ha BeinmonHenue 3aganus y Bac yiiner okosno 20 MUHYT.

BAXHO: Ecan no xakoi-nu6o mpuurnHe 3TOro He MPOU30IILII0 U MporpamMmma Bee eIe
oTKpbITa, HAXxkMuTe kKHONKY ESC Ha knaBuatype, Ha Bonpoc Save data? BeiOepute


ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250

onuuio Yes, v JaHHbIe OyAyT COXpaHEHBI B TIalIKe B HOBOM (paiijie ¢ pacimmpeHueM .azk.
MoxanyiicTa, nouuture 3ToT ¢aiii mo aapecy nromanovad@gmail.com Eciu
Bompoc Oyzaet Abort job? BeiOepuTe ONIHIO Yes, v MONMIIUTE HOBBIH (aiin diagnostics.txt
U3 DKCTICPUMEHTAIBHOM TAIIKH 110 TOMY K€ aJIpecy.

st ymo6cTBa, pacreyaTanTe, MoKaayicTa, 3TH HHCTPYKIIUU TIEpel HadyaaoM
OKCIIEPUMEHTA.

CIIACHEO 34 YYACTHE!
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Translation of “Instructions for the SOA250 group”

Code: 250
Dear Participant!

We are glad that you have agreed to participate in our experiment! You will need a
computer, access to the internet, and about half an hour of free time. Before the
experiment, please make sure that you have a connection to the internet and please close
all the programs (skype, e-mail, IM, etc) that you are not currently using as they may
slow down the experimental program. Please turn off your phone and ask people not to
bother you during the time of the experiment as it requires maximum concentration.

You will find all the experimental materials in the archived folder dmdx native 250.zip
at ftp://lexicaldecision:dmdx@ftp.drivehq.com/experiment/native/250 Please save it on
your desktop. If you can’t do it automatically, you may need to open it with Windows
Explorer.

Create a new folder and copy all the experimental files there. Please do not delete,
rename or move any file.

Install the DMDX program starting setup.exe. The program, developed about 10 years
ago by researchers from Arizona University is used throughout the world to conduct
psycholinguistic experiments measuring reaction times to linguistic stimuli. It is safe and
absolutely necessary for the experiment. After installing DMDX, launch the experiment
called test native 250.bat and follow the instructions.

Important: At the beginning of the experiment you will need to enter the code found at
the top of this letter (250), as well as your name, and date of birth without spaces).
For example, if your name is Petr Petrov, and you were born on January 1, 1995, please
enter: 250Petr Petrov1195%',

It will take you about 20 minutes to complete the experiment. When you finish it, the
program will send the results to the researcher’s address automatically.

If this did not happen and the program is still open, please press ESC, save the data with
.azk extension and send the new file to nromanova3@gmail.com If the program asks
you whether you would like to 4bort job? select Yes, and your results will be saved in the
experimental folder as diagnostics.txt Please sent it to the researcher’s address above.

For your convenience, please print out theses instructions.

Thank you for participation!

! The request to provide the name was only used for the preliminary study with Russian participants. Each participant will
be assigned an individual code in the main study.
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Complete list of targets used in the Main Study

CTEHA CEMbI LIES KOXA
BOJIS CPEJIA CMEHA BEJIA
OJIHA TPYBA 30HA HYXJIA
BUTBA KAIUISI TbMA PO3A
TAMHA MOPJIA BAHHA CKAMBS
JKEPTBA LHITVKA KAHJIA LITPY S
JIYMA BAHS HYKJIA KOTHS
TPSIIKA CKAJIA LIEITHA HOKA
MAMKA BAILIHSI IIITOHA HAPSI
JIVKA MHWHA APCA [MJIbCA
UCKPA JIEHTA POTA CIIMHA
HUTKA EJIKA BCTPEYA | ITHULA
UKPA TOHHA JIPAKA [PADA
JIOUKA LJIA LIUDPA KPBICA
[AVUTA HO3JII BA3A TY®JIS
TPOHSI MOIIA COCHA POXA
KOHA JIAPTA LHUISIIA PAMA
JIOBA OCTA IOBKA CITAJIbHS
HIVXA CTPAMA 3MESI Iy J1s
HABKA CKUJIA BUHA JIO3A
TA3HA CKVXA LIATTIA TAXMA
PUITIKA I'VIKA BOMPA BOI'A
[IPABTA JIbIBA CTOPA [PAXKA
PEKA CJIE3A HOYA [TYEHA
MEUTA 31UMA KAJIA JIOIIA
BEJIbMA BEHA SI3PA BPBICA
[IPECCA JIAMIIA TAIIA HAJIbKA
TPOVIKA KAIIIA HUCTBA JIOPA
CTPAMA YEHA KVXHS 3BE3/IA
YOPA HOITKA [IECHS [IPOCbBA
POKA HEPCTA KVPTKA TAWUTA

Appendix F

TYHPA SIXHA JIbIPA TPOITIA
[IPMTBA JIAHKA KAKIA BOPHBA
IIIEKA IIIKOJIA JIACHA CMOHA
T'OPA TOJITIA IIIABA JKABA
PhIBA ®PA3A HAJIKA TEIIKA
TPABMA | IATA CBUPA YOTA
CYMKA BUM3A BAMKA BAPSI
KPBICA SAMA T'PYIIIIA ®OPMA
EJIA JIOCKA KAPTA KPBIIIA
IIJINTA CBEYA JIOJIKA I[EHA
BOMBA PIOMKA PAHA BAHJIA
BECHA BETKA TTOYTA JIAUA
KULIKA CBUHbS IIPOBKA CMOIJIA
MVYKA IIPO3A TIETJIA TYUYA
IIIKYPA JUIMHA JIOJIS CTPYS
[IOYPA KOIIA JIOXKKA 3JI0BA
®OJIA CETJIA MOJIA TJIMHA
HICKA MIOCTPA | BAKA CXYHA
KYTA 3BAKA THUTA BBIIIA
TTOHA JIBOMTA UITA POITA
T'OUYKA KPOITA TAJIJIA KPOCA
KPVJIA PA3A IOJIA TBIUIKA
PABA BVIIIA TABJIS TEBA
TEMJIS OBPA JIACA KYITHS
JIAILIA MOBJISI HOBKA E3KA
YEPTA I'VBA CIIEHA IILECA
BYKBA N3BA MVYXA TPABA
HOPMA CTAS IIATIKA TIOYBA
IIYBA HO3/IPS [103A TTAUKA
KACCA CTPEJIA TPACCA CTATbHS
T'PAIIA CSJIA TAMKA TBIIIKA




BVKA EMKA IIYUA CTPYMA
MBIKA CTVILUII BE3HA MOIUIS
HAMA XOJIPA IMA3A [IYPKA
[IIBATKA | TSKA CVJIA CIIATA
MBIIIIA UTPA IMAJIbHA CAXTA
['JIABA TEILA LITAS MUTKA
JIVHA CYMMA I'POJIA KPYILA
CXEMA JIPYKBA JISITA TSHS
POCA [TUILIA CTOBA HU3A
HUJA JIO3HSI VJIAP COJIJIAT
3VKA DAJIA ATAXK [IPUKA3
3APA HUWIIA [IPUEM AKTEP
JISITBA IIYXTA JIMBAH KOCTIOM
UATA KYCA KOCTEP VIKUH
CJIIIOMA PATA CEPXXAHT | AHTEJ
MUBA JIETKA OBBEKT KPIOYOK
CBOJIA TAUKA TEHUM XOXOT
KPAMA KOBA BA3AP TAPAX
POJIS DOAMKA BAILIMAK | MAPLIIPYT
T'EPON 3AKOH [HTOPHUK [IATPYHb
3ABO/I VPOK AKILIEM BOT'AK
KATEP IMACTYX T'E3EPB VJIAH
TEPMUH UCITYT BOLIMAP TEAHC
JIETUYUK KOCMOC | OTKOP YKOH
3HATOH BOJIIOC CATUIL BOPO/[
HATAX [IOI'PE/]] TPUTUK KOHTPAM
[UIOBAPb | UYJIAM PU3bIB TUPAT
BEUIIAP BUHSK BO3PACT | JIVPAK
METOP TOJIVK MUWHUCTP | CTYJEHT
[TAPEHb MECSIL] BOVH CEBEP
COI03 KYCOK PYKAB CEHTSBPb
KVYJIAK CTAKAH OBMAH STAII
MAWOP MOPO3 KOPMO3 [UIEHUX
OBEJ JKUTEJIb OCMOT [IO/UIEH
PBIHOK SKPAH CAJIAH JIEPEL]

BOK3AJI [osIC KEJIET HAUOK
BAHJIUT [IPUBOP JIAIIUIBIK | JIYBUIUH
[UIAKAT KPOJIMK PACCKA3 | BO3JIVX
MATPOC OYAD KOPABJIb | CIIOCOB
KBAPTAJI | MYCOP JKUBOT APTUCT
[IOJIJIEHb | BY®ET [TOKOM [IOPOI'
KOHBEPT | IUIIMOH BbIBO/I LLIODEP
JIAXBAT VIIPEC PEXUM VXOJ|
TTOJIAT 3ATIPOU TAJIAHT BAPAK
I'BAJIPAT | BEPTEM KOJIXO3 TABAK
'YTHUK TAKAJI KVYIIOJ KPU3UC
BALIAH [UIAKAH BCAJIHUK | BAKAT
[IYUYOH MEPTEX KVYIIEH JIATOH
KUPOT XAOII [IOPO® APBYH
MYPOPT KAPJIMH TPAUYOK OBPBIK
UT'POH KWUTEHb TAHJIAPT | TOBOJI
CEPBJIIOJI | TABAH MYV JIPEK KOJIEC
MYXKUK BOJIOC 3AHKUP MELIEIIT
3ATIAC BUJIET HOCOX JIPEHEP
AJIPEC PA3YM HAWIIEP TAKEJI
KOJIZIYH KV30B COI03 COBET
KOHIIEPT | KABJIYK PA3MEP OPTr'AH
KUTAHT KOHTVII AJIbBOM TOBAP
[UIECAPb | BAPKET MAUJIBILLI ®PAHILY3
BPE3EH KPEJIUM CTPEJIOK | BABTPAK
BOXAP OPELL JIUMAT BAIIPET
BEHEK JIABJIEJT COLUMAP | TAMUH
MOMEHT | S3bIK BAPYC FOPUC
[TOE3]] JIBOPEL] TAPACH KYPI'OH
BOEIL] TEATP TEPJIAK PAIIOP
MACTEP OTJIEJ POMAH OBPA3
3ABOP HOCOK PANOH OCTPOB
COCTAB [IPEJIEJI BOPOT 3BOHOK
KOHTPOJIb | CHAPSJ] [TPOLIEHT | YEPEII
3PUTEJIb | IUDKAK | XOJIO/ KOHTAKT
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CAPAN ®OHAPbH MEJIBEJIb | KOPITYC
PEMOHT TPAKTOP | CUTHAJI [1O/IBUT
KOMAP PECYPC JINJIEP PVUEH
BOCTOK ®ALIUCT | KUPIIMY FOMOP
CAXAP I'PASLYC CAJIOH ®OKYC
VTIOM ®UHAK TOI'OTh [IAPOH
KBOPEIL] OKPYP JIYBEH OXXOH
[TAPAK JIYMUP MOTOH 31MBOJI
JIBOMHUP | CTAHOM | BAIIOP JIMHJAXK
CH3UK JIEMOT CYI'POH MEBE/]]
CTOPOX POTECT 3YMPAK POSIHb
HAKEU KPAHAT SKCIIEP MAHEB
OBbIC JIOTHB VIIEP MOJIOP
HUPAT PBIBOC SIIUK MAJIBYUK
OBOT KPEBET JIATEPb [IOBO/I
OTBET HOMEP [IPEJIMET | OTPSIJ|
MV3EH JIOJIJIAP VCIIEX BbICTPEJI
[TOXAP PYBEX [IOPTPET | MOCKBUY
OPKECTP | ITPOCIIEKT | OPJIEH HOSIBPb
KOTEJI MOPSIK ABI'YCT OBPAT
TOMAP VPOJI 'POXOT 3AKA3
[TOKPOT HUOCK T'AJICTYK | BYJIbBAP
VCTAK KE3UC BOKAJI APECT
['YJITAH BPACJIEH | KO®WUJIb XWJIVH
MEPTBEK | KPEBEHb | JIABAH JIAPBEP
KAPMAH | COCEJl ACIIEK [IAJIYH
TOJIOJ KOPOJIb CVXAH XOBOP
[IOJIBAJI TOIIOP BETJIEK PbIYAH
KA3AK KOHBSIK MPAMOH | CAJIUB
TPAMBAN | IETYX HUHXAJl | PAKTUK
PU3PAK HASIK V30M TOBOP
[1030H CUIIJIOM | JIOKTOP CAIIOT
APAC CBUTEH [TOJIET XVYTOP
PAJIUC VKAII [IPUMEP BAT'OH
I'VCTBIPb | TEBEI] HAJIOT KO3EJI

BETEP 3ATIAX TIOPT®EJb | KOPEHD
XAJIAT TYMAH XAII3M | COHTAH
OBLEM TIPUHIUIT | ®OPOX DAJTHUK
CEKPET IIYCTSIK | MAJIAU KUPYPT
BU3UT PIOK3AK | TYIUH TUJIEL]
BOIOJIb | 3EMJISIP CEKAH BYHJIIP
KPY3UH TPAKOH JIEPMEP MYCKYH
TIPUYAK | IIAYH KEBPO3 KBOPEL]
T'YJIOH MEKTOP | TIOUEP DOUM
CYHJIYP | A3AP MOPEIL] BYI'OC
CIOPIIPMK | KOCTBbIHb | TAPSIJ TIOJIBAH
TOKOJI BUCOT YMBI PYBJIU
L[EHOP JIOJIEN TJIAHBI 3BYKU
KOCTYIl | BYKEC KPYTU ®AKTEI
KPYCT TUTYLI CPOKU CIIYXU
TOCTU 3VBbl BOJIKU T'PUBLI
KJIIOUU CTBOJIbI | VUM KPECTBI
BHYKU BOPLI B3PLIBLI | MU®bI
JKAHPEI BECDI IAPBI KAJIPBI
BJIMHBI TUTPBI TAJIbI CIIOPBI
IAHTU CWJILTPbl | PUTMBI TIPYJIbI
CMBICBI PEMJIN IIITYCKU | KPAMMBI
IMHYPHU | TAP®BI KPIOJIU L[EJTU1
PATU BOCHI TICUKU JKAPTBI
MUBU KJIATBI BIDKU BPIOJIU
BOX/U JIBOPBI TIOMbI [1IPOCHI
TUIATKU | TUIALU IIHYThbI ®OCCBI
IIAHCBI CBIPLI CTUMU BAJITIBI
TAHIIBI IITATBI KHYJIbI YO/Ibl
KJIACCBl | TEMIIbI CJIE/Ibl YJIEHDI
CJIOKU XPUBbI TUIIBI XOJIbl
TEH/Ibl TAPIIbI JIEJIbI CKJIOHBI
MATIbI 3YPKU HOXU BKYCbI
KUTPBI CTOBbI T1OCJIbI JKECTbI
BYEbI TUKJIbI JIOKTU LUKJIBI
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BAJIbI [NPBDKKHA CBO/IbI YEXU
TPOBBI MVJIA CKOTBI YVYJIKA
JUKHMBBI 3AUKU I'PATEI I'OTKU
CTPAIII1 BHPBI PMMHBI I'AHU
TPIOHU KJIbITU1 IITBII'N I'POBBI
I'ATKHA TPHOJIbI TPAHBI KI'YMBI
IITAHBI IITTPUTDBI E4H 3ATU
JIMIN HOPXHU BOP/IbI TPEMbI
KAWJIBI CKPUBbI BETDI JbI3bI
JANbI KEPBBI KUBbI AYJIBTBI
IOHTBI TAPIIbI I'PATIIBI KJIO®BI
BPAUN KAMHU KJIAHT'U YA3bI
I[NECKU APU KEHKU ITAJIBI
AKTBI [IJIOTBI TAKHU KPUIIIIBI
TJIOJbI Y3JIbI I'OMXHU ITPAIbI
OPYKTHI I'ycn IIIJIEHBI HYBKU
YYJIbI OEKH POJICTBI JAWHTDBI
TYPMbI I'YUKH TAMIIBI TYKU
HECTBI MEJIPbI [TPUCHI ME®bI

TPY/Ibl HOCBI BEPXU [ITPA®LI
MO3I'! TOPIIKU | ®JIATU XOJIMBI
CAJIbl JIOXKIU OPJIbI TPY3bI
3HAKU KJIELLA TPEXU BOIUIN
XBOCTBHI | KPUKU 3AKTEI BOPJIbI
KOHU 3BEPU OT3bl JIAHKU
JIOJITU BbIKU HACBI HOPTEI
BUHTBI MOCTBI PYHTBHI PO3/IbI
TPOIIIN 3AJTBI CUHKU MAKTBI
PABBI TBO3/U1 KJIIOTBI TUIETU
JIYBbI KYKU 3AKTEI HUTHI
TPEKU KPAHBI BOJUIBI KEPCTHU
BUXPU MATYU OrHU1 BPATU
T'YBLbI JIIOHU CIIUCKUA | LIKA®BI
KECTU DJIbMBI ®OH/IbI TAHKU
JIAXU TAJIBILI | JKUPEI BAKU
TJIACBI TIOTU MU TOCTBI
KIIAMBI JKUHCHI IBETIbI KHUBTU
XA3bI TPECCBHI THOJIbl 3BOMBI
TOPEI JIA3DI MOHIIBI BYTKU
PUBHU JILIHBI TEPBU CTUCHU
MYHIJIA | ®JIOBbI TEHBI U CBUWJIbI
TOXJIbl BOI'M VTJIbI CTPAXU
IATU MYKU PEJILCEI KOCTPBI
CV/Ibl POJIbI VCBI PEMHU
HETPEI LIBETEI TBUIBI TPOBLI
JINCTBI KYCTBI CTOIIBI ITHIKU
IITABBI MIVHKTHl | IIVJIBI CKBETEI
CTUXU TA3bI MAP/IbI BYHTBI
CTOHBI TPYIIbI TYHTBI TIEXJIBI
3ATLIBI TINPLI HVYJILCHl | TOKCBI
JIAPBI B30OPbI T APBI JIOPLLIA
[UThI COKH HEMIIbI 3AJIBI
YUHbI CJIOHBI MEYU KOTBI
JIICKU HPABBI XPAMBI CTOJIBbI
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Appendix G
Debriefing questionnaire

Thank you for completing the experiment! Please complete the following questionnaire that will help the
researcher analyze the results.
* Required

Please provide your personal code. You don't have to provide your code if you choose to respond

anonymously.

How much time in total did you spend on the experimental tasks? *Please do not include the time you spent

on the background questionnaire and the screening task.

Did you have any technical difficulties? *If you did, please explain how you solved them.

5

E
| 2

Did you remain focused working on the experimental tasks? *If you were not focused, please explain why.

5

o of

Did you experience any other difficulties/problems performing the experimental tasks? *If you did, please

explain.

o of

Please evaluate how many REAL words you did NOT know. *(How often did you hit NO thinking a letter
string was not a real word and received WRONG as feedback?)



I didn't know very few words (less than or about 10%)

I didn't know quite a few words (about 20%)

R OO0

I didn't know many words (about 30%).
I didn't know half of the words (about 50%)

00

Most of the words were unfamiliar (more than 60%)

What do you think was the goal of the experiment? *

RN 2

What recommendations can you give to the researcher? *

£
| i

Do you think the amount of remuneration is adequate for the time and effort? *

7

E
| 2

Would you like to participate in future studies? *

L Yes, I would. Please inform me of future studies conducted by you or your colleagues.

L I am not sure. You may inform me of your future studies but I do not wish my email address to be
given to other researchers.

L

No, thank you. I am not interested any more.

If you would like to receive research announcements in the future, please provide a reliable email address.

faeswoud}
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