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Abstract

The present dissertation investigates grammatical gender representation and processing in
Modern Standard Arabic (MSA) as a first (L1) and a second (L2) language. It mainly
examines whether L2 can process gender agreement in a native-like manner, and the extent to
which L2 processing is influenced by the properties of the L2 speakers’ L1. Additionally, it
examines whether L2 gender agreement processing is influenced by noun animacy (animate and
inanimate) and word order (verb-subject and subject-verb).

A series of experiments using both online and offline techniques were conducted to address
these questions. In all of the experiments, gender agreement between verb and nouns was examined.
The first series of experiments examined native speakers of MSA (n=49) using a self-paced
reading task (SPR), an event-related potential (ERP) experiment, and a grammaticality judgment
(GJ) task. Results of these experiments revealed that native speakers were sensitive to grammatical
violations. Native speakers showed longer reaction times (RT) in the SPR task, and a P600
effect in the ERP, in responses to sentences with mismatched gender agreement as compared to
sentences with matched gender agreement. They also performed at ceiling in the GJ task.

The second series of experiments examined L2 speakers of MSA (n=74) using an SPR task,
and a GJ task. Both experiments included adult L2 speakers whom were divided into two subgroups,
-Gender and +Gender, based on whether or not their L1s has a grammatical gender system. The
results of both experiments revealed that both groups were sensitive to gender agreement violations.
The L2 speakers showed longer RTs, in the SPR task, in responses to sentences with mismatched
gender agreement as compared to sentences with matched gender agreement. No difference was
found between the L2 groups in this task. The L2 speakers also performed well in the GJ task, as
they were able to correctly identify the grammatical and ungrammatical sentences. Interestingly in
this task, the -Gender group outperformed +Gender group, which could be due to proficiency in the
L2 as the former group obtained a better score on the proficiency task, or it could be that +Gender
group showed negative transfer from their L1s. Based on the results of these two experiments, this
dissertation argues that late L2 speakers are not restricted to their L1 grammar, and thus, they are
able to acquire gender agreement system of their L2 even if this feature is not instantiated in their

LI1.

1



The results provide converging evidence for the FTFA rather than FFFH model, as it
appears that the -Gender group was able to reset their L1 gender parameter according to the
L2 gender values. Although the L2 speakers were advanced, they showed slower RTs than the
native speakers in the SPR task, and lower accuracy in the GJT. However, it is possible that
they are still in the process of acquiring gender agreement of MSA and have not reached their
final stage of acquisition. This is supported by the fact that some L2 speakers from both
-Gender and +Gender groups performed as well as native speakers in both SPR and GJ tasks.

Regarding the effect of animacy, the L2 speakers had slower RT and lower accuracy on
sentences with inanimate nouns than on those with animate ones, which is in line with previous L2
studies (Anton-Medez, 1999; Alarcon, 2009; Gelin, & Bugaiska, 2014). The native speakers, on the
other hand, showed no effect of animacy in both SPR task and GJT. Further, no N400 effect was
observed as a result of semantic gender agreement violations in the ERP experiment.

Finally, the results revealed a potential effect of word order. Both the native and L2
speakers showed longer RTs on VS word order than SV word order in the SPR task. Further
the native speakers showed earlier and greater P600 effect on VS word order than SV word order
in the ERP. This result suggests that processing gender agreement violation is more complex in the
VS word order than in the SV word order due to the inherent asymmetry in the subject-verb

agreement system in the two-word orders in MSA.
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Chapter 1

Introduction

This dissertation investigates grammatical gender processing in Modern Standard
Arabic (MSA) as a first (L1) and a second language (L2). It focuses on how native speakers
and second language adult learners process grammatical gender agreement, and explores
whether the nature of the underlying processes involved in gender processing are similar for
native and L2 speakers. The standard assumption in L1 acquisition is that L1 speakers of any
given language ultimately display convergence on a target-like grammar for their L1 because
early language acquisition. According to (Chomsky, 1995) this capacity that children have is
due to an innate biological language system that guides their acquisition. This innate system is
known as Universal Grammar (UG). However, in L2 acquisition, adult learners of an L2 often
develop grammatical representations which diverge in some aspects from that of adult L1
speakers of the target language. Thus, a persistent question across the field of Second Language
Acquisition (SLA) is whether L2 adult learners can attain an equivalent level of proficiency as

that of native speakers of the target language, and whether UG is still accessible for them.

Over the last two decades, there have been many proposals arguing for or against the
possibility of the ultimate attainment of native-like grammar by adult L2 learners. These
positions can be categorized into two overarching camps of thought: the representational deficit
account, and the full access account. Several proposals in the literature, such as the Fundamental

Difference Hypothesis (Bley-Vroman, 1989, 1990), the Failed Functional Features Hypothesis
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(Schwartz & Sprouse, 1996), Shallow Structure Hypothesis (Clahsen & Felser, 2006), and the
Interpretability Hypothesis (Tsimpli & Dimitrakopoulou, 2007), are in favour of a
representational deficit account. Despite some differences between these proposals, they all
argue that post-puberty L2 learners are unable to incorporate parameterized functional features
that are not present in their L1s. In contrast to this view, a full access account suggests that L2
learners are not restricted to their L1 grammar and can acquire the functional features of L2.
Hypotheses that support this view include the Full Access/Full Transfer Hypothesis (Schwartz
& Sprouse, 1996) and the Missing Surface Inflection Hypothesis (Prevost & White, 2000). Both
claim that L2 learners have full access to UG and thus have the ability to reset parameters and
acquire all the linguistic properties and features that are not instantiated in their L1. According
to this view, L2 learners’ failure to show a native-like performance could be due to different
task demands (Prevost & White, 2000) or processing constraints (Hopp, 2010, White,

Valenzuela, Kozlowska-MacGregor, & Leung, 2004).

Research on grammatical gender has informed the question whether or not late learners
can attain native-like competence in L2. Grammatical gender is a parameterized feature that
has been considered one of the most difficult structures that non-native learners need to acquire
(Dewaele & Véronique, 2001; Sabourin, Stowe, & de Haan, 2006). Learning a grammatical
gender system requires learners to acquire both gender assignment and gender agreement. That
is, learners need to know how to assign nouns to genders and how to process this assignment
within a syntactic structure. The complex nature of grammatical gender acquisition has
generated debates concerning the ability of learners of an L2 that has grammatical gender to
attain native-like grammar even if they do not have a grammatical gender system in their L1.

In the current literature, numerous studies using different methodologies have investigated



grammatical gender in SLA, yet no consensus has been reached. For some researchers,
grammatical gender and its features are functional categories that cannot be acquired in
adulthood unless L2 learners have similar features in their L1 (Franceschina, 2001, 2005;
Meulman, Stowe, Sprenger, Bresser, & Schmid, 2014; Sabourin et al., 2006). Other researchers,
on the other hand, provide empirical evidence suggesting that L2 learners are not restricted to
the grammar of their L1 and can acquire the grammatical features of a target L2 regardless of
their age, as well as their L1 (Bond, Gabriele, Fiorentino & Banon, 2011; Foucart, 2008;
Slabakova, 2000; White, Valenzuela, Kozlowska-MacGregor & Leung, 2004). Although these
studies provide different explanations and support various findings, what they have in common
is that they all agree that L1 transfer has a negative or positive effect on learning an L2 at least
in the initial stages. The main difference between them is confined to the final outcome that L2

learners can expect to achieve.

A large portion of previous research in grammatical gender acquisition and processing,
in L1 and L2, are confined to Indo-European languages such as French (e.g. Foucart & French-
Mestre, 2011), Spanish (e.g., Barber & Carreiras, 2005; Franceschina, 2002), Italian (e.g.,
Molinaro, Vespignani & Job, 2008b), German (e.g, Gunter, Friederici & Schriefers, 2000), and
Dutch (e.g., Hagoort, 2003; Sabourin, 2001). Further, in the case of L2 research, most studies
include L2 speakers whose L1 is either a Romance or Germanic language. Hence, a large
amount of results available in the literature are obtained from a limited subset of the languages
of the world. On the other hand, little research has been done on many other languages,
including MSA. MSA provides a good case to expand the empirical base as it has a rich

inflectional morphology (gender, number, case) on both verbs and nouns.!

! The issue of Arabic diglossia and the interaction between MSA and Arabic varieties are discussed in Chapter 4.
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To date, there is a notable void in research on MSA as a second language, not only in
terms of quantity, but also in terms of range of topics and methods employed. A few studies
have been conducted on L2 MSA morphosyntax though, still, little has been written about L.2
MSA phonology, interlanguage development, and language learning skills (writing, reading,
etc.). Moreover, only a few studies have addressed the issue of grammatical gender in MSA in
regards to L2 (e.g., Alamry, 2014; Alhawary, 2009, 2019). These studies have discussed the
acquisition of grammatical gender in MSA by comparing the performance of L2 learners from
different L1 backgrounds to native speakers of Arabic. Although they have employed different
methods and tested participants from various L1 backgrounds, they all found no difference
between L2 speakers, regardless of the presence or absence of gender in participants’ native
language?. That being said, none of these studies used an online task; Alhawary’s data was
obtained from production tasks (e.g., picture naming task), and Alamry’s data was obtained
from a grammaticality judgment task. To the best of my knowledge, no previous studies have

investigated grammatical gender in MSA as an L2 using an online method.

The aim of the present dissertation is to investigate the processing of grammatical
gender agreement in MSA3. MSA is a language that has a two-gender system; nouns are either
masculine or feminine. The surface morphological marking of gender is very complicated as it
differs according to the case, number, person, and word orders. Nouns display agreement with
verbs, adjectives, adverbs, and pronouns. In order to simplify and control the type of agreement,
the present study examines a single structure of the gender agreement system: verb-subject

gender agreement in both verb-subject (VS) and subject-verb (SV) word orders.

2 Full details of these studies will be reviewed in Chapter 3.
* The main focus of this dissertation is to investigate grammatical gender agreement, but not gender assignment.

4



To summarize, this dissertation has four goals. First, it investigates whether L2 and L1
speakers of MSA process gender agreement in a similar manner through the use of three distinct
methods. The first is an offline method known as grammaticality judgment task (henceforth,
GJ). The second and third are online methods: self-paced reading (henceforth, SPR), and event-
related potential (henceforth, ERP). All of these methods have been widely used to measure
participants’ conscious and unconscious response to language stimuli. It is worth mentioning
here, however, that the ERP experiment only included native speakers due to the lack of L2
speakers of MSA who met the criteria in the city where the experiment was conducted (Ottawa).
The second goal is to also investigate whether grammatical gender agreement processing in L2
is affected by L1. To examine this question, the study included two different groups of L2
speakers according to the presence (e.g. French and Urdu) or absence (e.g. Chinese and
Indonesian) of a grammatical gender system in their L1s. The use of two L2 groups with
different L1s helped determine if the presence or absence of a grammatical gender system in
L1 facilitates or hinders the processing and acquisition of an L2 grammatical gender system.
The third goal is to examine whether animacy (animate vs inanimate) and word order (VS vs.
SV) has an impact on grammatical gender processing. The last goal is to test the validity of two
competing hypotheses in the field of SLA: Failed Functional Feature Hypothesis (Hawkins &

Chan, 1997), and Full Transfer/ Full Access Hypothesis (Schwartz & Sprouse, 1996).

This dissertation is organized as follows. Chapter 2 provides a short introduction to the
linguistics of a gender system in general and to the grammatical gender system in MSA in
particular. Chapter 3 reviews the theoretical background regarding SLA, and the different
models and previous empirical research on grammatical gender research. Chapter 4 presents

Experiment 1 (SPR) and Experiment 2 (ERP), which investigate grammatical gender



processing in native speakers. Chapter 5 presents Experiment 3 (GJT) and Experiment 4 (SPR),
which investigate grammatical gender processing in L2 speakers. Chapter 6 offers a general

discussion and conclusion.



Chapter 2

The linguistics of gender

The purpose of this chapter is, first, to provide a brief introduction to gender as a
linguistics phenomenon. It addresses the definition of gender and briefly describe its agreement
and assignment system. The second part deals with the grammatical gender system in MSA. It
describes the gender assignment of individual words, and then the gender agreement between
subject and verb. The description is not intended to be exhaustive, but rather focused on those

features relevant to the data investigated.

2.1 Gender as agreement classes

Gender is a classification of nouns. Languages generally fall into two types in terms of
gender classification: those that have natural gender and those that have grammatical gender.
Natural gender is present in all languages, unlike grammatical gender which is present in some.
Natural gender (semantic gender) is determined according to the semantics of the noun. It is
distinguished based on the characteristics of individual nouns such as male/female,
animate/inanimate, or human/nonhuman. In a natural gender language, like English, nouns that
refer to humans are sometimes distinguished based on the gender of their referent such as boy
and actor, which refer to males, and gir/ and actress which refer to females. However, modifiers
and verbs that are used with these nouns do not manifest a distinctive form. Grammatical

gender, on the other hand, is a classification system for nouns. Corbett (1991) provides a



working definition of grammatical gender, which differentiates it from natural gender:

To understand what linguists mean by ‘gender’ a good starting point is Hockett’s

definition: ‘Genders are classes of nouns reflected in the behavior of associated words’

(1958: 231). A language may have two or more such classes or genders. The

classification frequently corresponds to a real-word distinction of sex, at least in part,

but often too it does not (‘gender’ derives etymologically from Latin genus, via Old

French gender, and originally meant ‘kind’ or ‘sort”). The word gender is not used for

just a group of nouns but also for the whole category; thus we may say that a particular

language has, say, three genders, masculine, feminine and neuter and that the language

has the category of gender. (Corbett 1991, p.1)

Grammatical gender can be alternatively called ‘lexical gender’ or ‘word gender’
because it is a property of nouns themselves, not of the referent of these nouns, for example,
the word galamwmas (pen) in Arabic is a masculine noun while it does not denote a masculine
referent. The gender property of a noun is reflected in the behaviour of syntactically related
words. The word galamwmas (pen), for instance, takes the singular masculine demonstrative
pronoun hada (this), and the word wardahrem (flower) takes the singular feminine
demonstrative pronoun /adihi (this). This sort of behaviour is called ‘agreement’ or ‘concord’.
That is, the gender of a noun affects the form of other related words in the sentence; these

related words differ among languages but they could be verbs, pronouns, adjectives, adverbs,

determiners, and quantifiers, among others.

Grammatical gender is a syntactic phenomenon because the agreement process between
two or more elements can only be defined by their syntactic categories (verb, article, adjective,
etc.). It is also a morphological phenomenon because gender agreement is marked by
inflectional representation. In some languages, such as Swahili, the gender system is an ‘overt’
system, in which the gender of a noun is reflected on the morphology of both the noun itself

and on its agreement target. Other languages, such as German, have a ‘covert’ gender system,



in which the gender marker is present on the agreement target only, but not on the noun itself.
A language can also have a gender system that is not fully overt nor fully covert. For instance,
in Italian, nouns that end with -o or -i tend to be masculine, and nouns that end with -a or -e

tend to be feminine, though there are numerous exceptions to this tendency.

2.2 The Gender System in MSA

Modern Standard Arabic is a language that has a rich grammatical gender system. It is
comprised of two gender classes: masculine and feminine. This classification is not restricted
to certain categories of nouns such as human or animate ones; it includes every noun in the
language: human, non-human, animate, and inanimate. These nouns then display agreement
with verbs, adjectives, adverbs, and pronouns. The focus here is on one construction, namely
the verbal gender agreement. In MSA, a verb displays gender agreement with its subject on
both subject-verb (SV) and verb-subject (VS) word orders. Before discussing gender

agreement, the following section focuses on the gender assignments of individual words.

2.2.1 Gender Assignment

The gender categories of nouns are classified based on either biological/semantic
gender, or grammatical gender. Semantic gender is the assignment of gender (masculine or
feminine) to words based on the biological sex of a human or animal referent as in (1). Whereas,
grammatical gender is an arbitrary assignment of gender (masculine or feminine) to words, as
in (2). It is semantically arbitrary but most of the time the gender is assigned to a noun according

to its morphological form.



(1) a. tfabiib
“a male doctor”

b. tfabiibah

b

“a female doctor’

(2) a. baab
“dOOrMAS”
b. nafidah

“Wil’ldOWFEM”

The examples (1a and 2a) illustrate masculine forms, which are morphologically unmarked. In
example (1b) the word tabi:bah ‘a female doctor’ is assigned a feminine gender determined by
the biological sex of the doctor. While in (2b), the noun nafidah ‘window’ is not biologically
feminine, but marked as a feminine noun because it ends with -a/4, which is a feminine suffix

as indicated above.

The masculine is the default base form, and it does not manifest gender markers. The

feminine form usually exhibits one of the following three gender suffixes:

1. [-ah/-at-un]* as in tuffah-ah ‘appleren’,

2. [-a?] as in sahr-a? ‘desertrem’,

3. [-aa] as in bushr-aa ‘tidingsrew’.

These three suffixes mark almost all feminine singular nouns (Saydawi, 1999). However, not
every feminine word has a gender marker’. A small subclass of words is feminine but have no

suffix (e.g. Zaynab ‘a proper name’, nafs ‘self’, harb ‘war’).

4 There is no difference between -ah and -at-un, as they both indicate the gender marker taa marbuuta. -ah
reflects the formal pausal pronunciation, (i.e. in case of a pause, a word like sayyar-at (car) would be
pronounced sayyar-ah).

5 Feminine nouns without a gender marker were not included in the stimuli of the present study.
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2.2.2 Verbal Gender Agreement

In MSA, verbs are richly inflected and display agreement with the subject in person (1%,
2 or 3), number (singular, dual or plural), and gender (masculine or feminine). This
agreement differs according to the sentence word order, that is, whether it has a VS (verb
subject) or SV (subject verb) order. In the case of VS order, the verb partially agrees with its
subject in gender and person, but always takes the default singular form regardless of whether
the status of its subject is singular, dual or plural © (see examples 3 and 4):

3) a. katab ?l-mufallim

Wrotepssmassc  the-teacher vassc ’

‘The teacher wrote’

b. katab ?l-mufallim-uun
Wrotepastsmassc  the-teacher-maspr

‘The teachers wrote’

4) a. katab-at ?l-muSallim-ah

wrotepssremsg  the-teacher remsc ®

‘The teacher wrote’

b. katab-at ?l-mufallim-aat
Wrotepasts FEMsG  the-teacher-rempr

‘The teachers wrote’

The examples in (3) show that the verb katab ‘wrote’ has no gender marker because the subjects

are in the masculine form. In comparison, in examples (4), it is inflected with the feminine

¢ In some Arabic dialects, the verb also agrees with its subject in number even in case of VS order; however, this
does not raise concerns for the current study.

7 The following abbreviations are used in the glosses: 3 = third person, MAS = masculine, FEM = plural, SG =
singular, PL = plural, AN= animate, IN= inanimate

8 The following abbreviations are used in the glosses: 3 = third person, MAS = masculine, FEM = plural, SG =
singular, PL = plural, AN= animate, IN= inanimate
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marker [at], which refers to feminine, third personal, and singular forms. Notably, the verb

remains the same with the singular subject in (3a & 4a) and the plural subject in (3b & 4b).

In contrast, with SV order the verb exhibits full agreement with the subject in gender,

person, as well as number, as demonstrated in (5):

5) a. ?l-muSallim-ah katab-at
the-teacher rem.sg WIOtEpast. 3. FEM.SG

‘The teacher wrote’

b. ?l-mufallim-aat katab-na
the-teacher-rem pL WTI'Ot€-past.3. FEM.PL

‘The teachers wrote’

In (52) and (5b), the verb katab ‘wrote’ agrees in gender, number and person with its subject.
When the subject is singular, as in (5a), the verb is inflected with the singular feminine marker
[af], and when the subject is plural, as in (5b), the verb is inflected with the plural feminine
marker [na]. So as mentioned above, verb-subject agreement in MSA is linked to the clause
word orders. VS word order exhibits partial agreement (gender only), and SV exhibits full
agreement. However, both word orders show full agreement if the subject is singular (Fassi
Fehri, 1993; Benmamoun, 2000), as can be seen from examples (3a) and (4a) above. MSA word
orders and the agreement patterns associated with them have been investigated in a number of

studies (e.g., Aoun, Benmamoun & Choueire, 1994; Ouhalla, 1994; Soltan, 2001, 2007)

Verbs in MSA are inflected by means of prefixes and suffixes in order to agree with the
subject in gender, number, and person. For gender agreement, verbs take the gender markers
for masculine and feminine in the second and third person. The first person (I, we) is gender-
neutral. In the past tense, the verb is inflected with a suffix that indicates all the agreement

features, as shown in Table 2.1.
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Table 2.1. Past verb agreement system

Person  Number Gender Affix Example Gloss
1 Singular MAS/FEM -tu had' ar-tu I attended
2 Singular MAS -ta had'ar-ta You (m.) attended
2 Singular FEM -ti had'ar-ti You (f.) attended
3 Singular MAS -0 had' ar He attended
3 Singular FEM -at had' ar-at She attended

In the present tense, the verb stem is inflected with a prefix and a suffix. The prefix
gives gender and person information, while the suffix gives number and gender information, as
shown in Table 2.2.

Table 2.2. Present verb agreement system

Person Number Gender Affix Example Gloss

1 Singular MAS/FEM ?a- Pa-had'uru I am attending

2 Singular MAS ta- ta-had' aru Youuas are
attending

2 Singular FEM ta- -iin  ta-had' ar-iina® YouFEM. are
attending

3 Singular MAS ya- ya-had‘uru He is attending

3 Singular FEM ta- ta-had'uru She is attending

To summarize, any verb in MAS has to agree with its subject in gender in both SV and
VS word orders. The present study focuses on gender agreement between subject and verb in

the third person singular construction, in the past tense, and in both word orders.

® In the case of second person, the prefix is the same for both masculine and feminine, but it is the suffix [iin]
that indicates the feminine gender.
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Chapter 3

Theoretical Background

This chapter is a literature review of the linguistic hypotheses and research related to
this dissertation. It first addresses language acquisition in L1 and L2. Then, it discusses different
hypotheses of gender acquisition in L2 with a special focus on two competing hypotheses.
These two hypotheses make different predictions regarding L2 learners’ processing of
grammatical gender. Then, it reviews previous research on grammatical gender acquisition and

processing in different languages and in MSA.

3.1 Gender Acquisition

Previous research in L1 gender acquisition has reported that children effortlessly acquire
and master gender at an early age. Yet, acquiring gender as an adult has been proven to be
difficult (Dewaele & Véronique, 2001; Sabourin et at., 2006). Researchers in psycholinguistics
have investigated gender acquisition in both L1 and L2 in an attempt to characterize how SLA
of gender is similar to, or different from, the L1 process, how soon children master gender, and
what the developmental stages that make up gender acquisition in L1 are. The following

sections review research on L1 and L2 gender acquisition from this vast literature.
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3.1.1 Gender Acquisition in L1

The complex nature of acquiring gender system stems from the fact that it involves an
interaction between semantics, morphology, and syntax. Children have to learn not only the
gender for each noun, but also the morphology and its distribution across words, as well as the
underlying syntactic relations. Despite this complexity, results from various languages show
that children as young as 3 years old have an implicit knowledge of grammatical gender
(Belacchi & Cubelli, 2012; Gagliardi & Lidz, 2014). Omar (1973) found that grammatical
gender in Arabic is acquired around the age of three, and that errors in gender agreement are
very rare by the age of four. Some studies, however, reported that mastering some aspects of
gender in German (Eichler, Jansen, & Miiller, 2013) and Dutch (Cornips & Hulk, 2008) took
children until the age of six. Notably, due to the fact that some gender systems are more
complicated/opaque than others, mastering gender systems may take longer in one language
than another. Eichler at al. (2013) declare that the German gender system is the most
problematic for children to acquire, followed by the French gender system. Meanwhile, the

Spanish and Italian gender systems are less problematic.

Researchers have put forward some factors that might influence the speed of gender
acquisition: the complexity of gender assignment, the availability of cues, and the interaction
with other features such as number and case (Audring, 2016). Gender assignment can be based
on formal or semantic distinctions. Studies show that with increasing transparency of gender
assignment and availability of cues, the faster acquisition occurs. For example, Perez-Pereira
(1991) has found that native Spanish-speaking children attend to phonological cues (word
endings) more than semantic cues (a male or female referent). Moreover, the frequency of an

assignment rule plays a role. English-speaking children were slow in mastering the assignment

15



system, even though it is comparatively a clear system (Corbett, 1991; Mills, 1986). One
possible reason is the small range of the agreement system, which is restricted to pronouns only,
decreases the syntactic cues available to the child. Thus, richer and clearer agreement systems
provide children with more opportunities to learn (Audring, 2014). Another aspect of gender
system complexity in some languages is the interrelation between gender and number and case.
Eichler et al. (2013) claim that the presence of a case system causes difficulty for children

learning German, which might explain why German is more difficult than Romance languages.

Although children might be slower in acquiring the gender system in some languages
due to one reason or another, they eventually master their gender system with little apparent
effort or confusion. Chomsky (1995) argues that this capacity that children have to acquire their
language through exposure and without formal instruction is due to an innate language system
that enables them to interact with the language input in their environment, and guides their
progress toward adult grammar. This innate system is known as Universal Grammar (UG). UG
is an innate biological language system of abstract constraints that guides the acquisition of the
L1 by restricting the class of possible natural human grammars. UG is comprised of invariant
principles generally shared by all languages, as well as parameters that allow for variation

across languages.

This UG system, however, is claimed to be time restricted, meaning that it must be
stimulated within a certain period of time known as the Critical Period (CP). This CP is thought
to end roughly around adolescence, after which time learning a new language through UG
becomes unavailable or at least partially unavailable. Whether or not UG is available to late L2

learners is a controversial issue in the field of SLA research, a debate I return to in the next
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section. That being said, learning a second language generally, and an L2 grammatical gender

system particularly, has been proven to be problematic, and especially so for adult learners.

3.1.2 Gender Acquisition in L2

The acquisition of an L2’s grammatical gender has been considered one of the most
difficult structures for adult learners to master (Bartning, 2000; Dewaele & Véronique, 2001;
Franceschina, 2005; Hawkins, 2001; Sabourin, 2003). Several studies revealed that while
children L2 learners make errors similar to those of monolingual children, late L2 learners make
other types of errors (Andersson, 1992, Dewaele & Veronique, 2001; Hawkins & Franceschina,
2004). To explain the apparent differences between gender acquisition in L1 and L2,
researchers in SLA claim that it is attributed to the existence of a critical period for language
learners (DeKeyser, 2000; Hyltenstam & Abrahamsson, 2003). That is, before the age of
puberty, children are sensitive to language input and, as a result, they can acquire language
easily and perfectly. This sensitivity diminishes with increasing age (Lenneberg, 1967). The
age-related effect in SLA is linked to UG, raising the question of whether or not adult L2
learners have access to UG and whether this access, if it exists, is full or partial. As mentioned
earlier, UG includes principles, that define human language, and parameters which allow for
the variations that exist cross-linguistically. UG parameters are assumed to be binary, meaning
that they have only two settings. The appropriate setting is determined by the input that the
child/learners is exposed to. The parametric variations between grammar are linked to certain
grammar categories, particularly, functional categories (Chomsky, 1995; Ouhalla, 2003).
Functional categories include complementizer, inflection (agreement, tense), negation,
determiner, numbers, and others. Further, the functional categories are comprised of certain

formal features associated with them such as tense, number, person, gender, and case. If UG is
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still accessible to L2 learners, then they are expected to be more apt at adopting the L2
grammatical categories available in their L1s. They are also expected to accommodate the input
from L2 that is not available in their L1 by accessing UG. In other words, they can use their
access to UG to reset parameters, and hence, reconstruct and reprogram their grammatical
categories to accommodate any input from L2. Numerous studies have investigated the
accessibility of UG to late L2 learners by examining the acquisition of different structures,
including agreement, in various languages, yet the findings are inconclusive. Two conflicting
views have emerged: the first view includes proposals arguing that there is a deficit in the
grammatical representation of late L2 learners because they no longer have access to UG. The
opposing view includes proposals claiming that L2 learners still have access to UG, and that
non-native like performance is due to quantitative factors such as proficiency, task demands,

and processing speed. A review of these two views is provided in the following sections.

3.1.2.1 A representational deficit view

Proposals that argue for a representation deficit view vary based on the degree of UG
accessibility by adult L2 learners yielding to two stances: (1) no access: UG is no longer

available to L2 learners; or (2) partial access: UG is partially available to L2 learners.

The first approach assumes that UG is no longer available to adult L2 learners, and is
therefore not involved at any stage of L2 acquisition. Bley-Vroman (1989, 1990), in his
Fundamental Difference Hypothesis, argues that there is an essential difference in the type of
knowledge that late L2 learners possess compared to children L1 speakers. While children’s L1
acquisition is directed by UG, L2 acquisition is guided by means of general problem-solving

skills. Other differences also include the cognitive status of mature L2 learners, their previous
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experience in their native language, the method of learning (as they often receive formal
instructions and corrections in L2 acquisition), and individual differences in mastering L2.
Clahsen and Muysken (1986) who argue for this position, further assume that neither L1
transfer nor resetting parameters of UG take place in SLA. In Clahsen and Muysken’s (1989)
study of word order in German, they compared children learners of German as an L1 and adult
learners of German as an L2 whom L1s was either English, Italian, or Turkish. Results revealed
that children were able to discover that German is an SOV language at early stages. The adult
L2 learners, by contrast, erroneously assumed that German is an SVO language regardless of
their L1s’ background, even when they were Turkish participants who have similar word order
in their L1. The authors conclude that neither access to UG nor L1 transfer occur in L2 learning,
and that successful L2 attainment is attributed to successful general learning strategies and
problem-solving skills. This conclusion was challenged by other L2 studies. Several studies
that investigated SLA of OV languages like Dutch (e.g. Jansen, Lalleman & Muysken 1981)
and German (e.g. Vainikka & Young-Scholten 1994, 1996) found an effect of L1 transfer. L.2
learners with OV L1s such as Turkish and Korean start with OV order, and L2 learners with
VO L1s such as Italian and Spanish start with VO order. Clahsen and Felser (2006) later
proposed their Shallow Structure Hypothesis (SSH), in which they claim that the processing
strategies that late L2 learners and native speakers employ are completely different. According
to their hypothesis, while native speakers rely on syntax to integrate lexical-thematic, prosodic
and contextual information, L2 learners mainly rely on lexical-semantic and pragmatic
information, and hence engage in less detailed syntactic processing. In effect, L2 learners might

process morphology and semantics similarly to native speakers, but not syntax. Other
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proponents of the no access approach emphasize the role of L1 transfer whether partial

(Eubank, Bischof, Huffstutler & West, 1997) or full (Schachter 1990).

Other proposals for a deficit representational view argue for partial access to UG.
Advocates of this position declare that L2 learners are able to partially access UG, although
they disagree about which parts are accessible and which are not. On this view, there are two
stances. The first stance recognizes L2 learners’ access to UG principles but denies the
possibility of resetting parameters (Tsimpli & Roussou, 1991). According to their hypothesis,
L1 grammar is the starting point of L2 acquisition. L2 learners can acquire the L2 grammar
only via L1 parameter settings, but they cannot reset parameters. They assume that parameters
are independent from UG principles. That is, parameters are a sub-module of the UG lexicon,
particularly functional categories. These functional categories are subject to maturation, and
hence, adult L2 learners cannot reset L2 parameters that are not instantiated in their L1
grammars. Tsimpli and Roussou investigated the acquisition of subject pronouns in English by
intermediate and post-intermediate Greek learners of English. They tested participants on three
properties, namely, null subject, VS order, and that-trace sequences, all of which are disallowed
in English but allowed in Greek. Participants performed two tasks: a grammaticality judgment
task, which required them to make corrections to ungrammatical sentences, and a Greek to
English translation task. They found that all participants rejected VS order sentences, and also
rejected null subject sentences that involve referential subjects in English. However, about
80% of the participants accepted ungrammatical sentences like (6a) where the expletive subject
was absent. The other participants who rejected such construction, changed the sentence to (6b)

producing a construction that is still ungrammatical in English but grammatical in Greek:
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(6) a. Seems that Mary is happy

b. Mary seems that is happy

Tsimpli and Roussou claim that constructions like (6a & 6b) reveal that participants continue
to accept null subject. Furthermore, 95% of the participants accepted ungrammatical English
sentences with that-trace violation, and incorrectly failed to omit that in their translation of
Greek sentence with that-constructions. Tsimpli and Roussou conclude that participants had
not reset parameters. Participants appeared to be native-like in some of these properties but not
others. This suggests that participants have analyzed the null subject construction in a way that
produces English in the surface, but they have an underlying grammar that has Greek parametric
values. This conclusion is reformulated by Tsimpli and Dimitrakopoulou (2007) proposing the
Interpretability Hypothesis, which states that uninterpretable features of L2 are inaccessible to

L2 learners unless these features are part of their L1 feature inventory.

The second stance is represented in the work of Hawkins and Chan (1997) who followed
Tsimpli and Roussou’s line of reasoning. Hawkins and Chan propose the Failed Functional
Features Hypothesis (FFFH), according to which certain features of functional categories —
instead of the categories themselves - such as Complementiser, Agreement, and Determiner are
inaccessible to L2 adult learners unless they have these features instantiated in their L1.
Hawkins and Chan illustrate their proposal by investigating the acquisition of wh-movement in
English by L2 speakers of Chinese. The Chinese learners were not able to acquire English wh-
movement fully due to the absence of the same structure in their mother tongue. They acquired
the complementizer that but analyzed it as the [-wh] feature ge in Cantonese or de in Mandarin
rather than the lexical realization of [+wh]. What appeared to be parameter resetting is in fact a

reanalysis of L1 values; participants analyzed constructions of L2 English as constructions in
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their L1 counterparts. According to Hawkins and Chan, L2 learners will first tend to map
morphological forms from the L2 onto L1 feature specifications. Then, with more exposure to
the L2 input, they will move progressively toward the target language. However, because L2
learners have no access to certain fixed functional features, they will establish grammar
representations differing from those found in the target language and in their L1 grammar as

well but were possible grammar constrained by the principles of UG.

3.1.2.2 A Full Access view

In contrast to the above approaches, several studies have proposed that UG governs L2
acquisition as it does L1 acquisition. That is, UG is fully available to adult L2 learners, meaning
that the language faculty involved in L1 acquisition is involved in adult L2 acquisition in the
same manner (Flynn, 1996). The involvement of UG in L1 acquisition was initially motivated
due to the observation that native speakers end up with a highly complex grammar that goes
beyond what is available in the linguistic input. In other words, the input is said to
underdetermine the output, which suggests that universal principles (e.g., from UG) guide the
acquisition of language (White, 1990). This logical problem of L1 acquisition has encouraged
SLA researchers to argue that if L2 learners are also able to adopt highly complex grammar that
goes beyond the input, and if this process cannot be reduced to simple general learning
strategies or native language information, then UG could mediate L2 acquisition as well. It
seems most unlikely that L2 input is the only source that builds L2 learners’ grammar, and
therefore, L2 input will underdetermine the L2 grammar as it happens in L1 acquisition (White
1985). Hence, it is suggested that the acquisition of L1 and L2 are contingent on UG, and that

UG is the rationale behind the acquisition of complex linguistic knowledge in both situations.
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Within this view, Schwartz and Sprouse (1994, 1996) propose the Full Transfer/ Full Access
(FTFA) approach, which posits that “the initial state of the L2 acquisition is the final state of
L1 acquisition (Full Transfer) and that failure to assign a representation to input data will force
subsequent restructurings, drawing from options of UG (Full Access)” (Schwartz & Sprouse,
1996, p. 40). In other words, the L1’s entire grammar, including all abstract properties,
constitutes the initial state of L2. The authors claim that the grammar that L2 learners start with
is gradually going to change. When L1 grammar fails to accommodate the L2 input, the learners
call upon unused options of UG, including new parameter settings, functional features, and
feature values. The UG apparatus is not the only factor that determines the course of L2
acquisition. Other factors such as initial state, input, and learnability factors also take a part.
Although this hypothesis claims that there exists full access to UG, native-like grammar is not
guaranteed; that is, L2 learners’ final outcome grammar might differ from the native grammar
of the target language. Regardless, it is still UG constrained since L2 learners start the L2 initial
state grammar from their L1 grammar values, leading them to analyze the input differently and
to construct grammar values that differ from those of native speakers. Schwartz and Sprouse
(1996) argue that a learner might come up with parameter settings that are neither part of L1
nor L2, but still fall within the range sanctioned by UG. Numerous empirical studies have
supported the FTFA hypothesis (e.g. Haznedar, 1997; Slabakova, 2000; Yuan, 1998). For
example, Yuan (1998) explored the acquisition of the Chinese long-distance (LD) reflexive
“ziji” by English and Japanese L2 learners at different levels of proficiency. Yuan’s results
showed participants treat ziji differently. On one hand, Japanese groups who have this similar
property in their L1 (zibun in Japanese) performed as well as Chinese native speakers. On the

other hand, English groups, who do not have this property in English, initially transferred local
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antecedent (LOC) binding when acquiring the Chinese long-distance reflexive “ziji” (full
transfer). However, at later stages of acquisition, they realized that Chinese ziji and English
reflexives are morphologically different and were able to reset the parameter form LOC to LD

setting (full access). Yuan argues that such results support the FTFA approach.

Another proposal that supports the full access account is the Missing Surface Inflection
Hypothesis (Haznedar & Schwartz, 1997; Prévost & White, 2000). Similar to FTFA accounts,
it argues that L2 learners can acquire an L2 to a native-like level through access to UG, and that
the variability in L2 learners’ acquisition is a result of a failure in mapping from abstract
categories to surface morphology. Prévost and White (2000) examined verb optionality (finite,
not-finite) in spontaneous data from two adult L2 learners of French (Arabic L1) and two adult
L2 learners of German (one Spanish L1 and one Portuguese L1). In terms of finiteness, the
finite verb forms can only occur in finite (raised) positions and not in non-finite positions (e.g.,
after a preposition or an auxiliary). Non-finite verb forms, however, can occur in both finite and
non-finite contexts. The data revealed that for finite verb forms the L2 learners were highly
accurate (i.e. used finite verbs in finite contexts). For non-finite verb forms, they were only
highly accurate in non-finite contexts (i.e. used non-finite verbs in non-finite contexts), but not
in finite contexts. That is, in cases where they were supposed to use non-finite verb forms in
finite contexts, they used finite verb forms. Prévost and White suggest that the L2 learners were
aware of agreement but failed to identify the correct surface forms and instead used the finite
form as a default form. Their data also revealed that the L2 learners were highly accurate on
verbal agreement in inflected verbs, and were highly accurate in using finite verbs with respect
to a negator (i.e. before pas and nicht). The authors conclude that the L2 learners have acquired

the L2 underlying abstract categories, and that failure to use the appropriate verb forms is not
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arbitrary but rather systematic. The L2 learners tend to use a default form (finite form in this
case) whenever they do not know how to supply the correct verb form. The authors point out
that the L2 learners may have difficulty accessing the target morphological forms because of
task demands. L2 learner might perform better on an untimed task (e.g. grammaticality

judgment task) than on a time task or spontaneous production.!?

In summary, the main sticking point between the representational deficit view and the
full access view is late L2 learners’ access to UG, and the potential for them to achieve a native-
like level of competence. The former view claims that late learners cannot acquire
parameterized functional features that are not present in their L1, and therefore cannot reach
native-likeness. The latter argues the opposite, and claims that late learners can acquire new
functional features by resetting parameters via UG, thus suggesting the possibility of native-
like performance. Nevertheless, L1 transfer and access to UG remain to date dominant debates

among late second language acquisition theorists and researchers.

3.1.2.3 Language Transfer

Language transfer is defined as “the influence resulting from similarities and differences
between the target language and any other language that has been previously (and perhaps
imperfectly) acquired” (Odlin, 1993, p.27). Two types of transfer occur: negative transfer, and
positive transfer. Negative transfer is a result of differences between the two languages (i.e.

interference), which makes learning the L2 difficult and lengthy. Lado (1975) explains:

107t is well established in psycholinguistics that different methods/tasks tap into implicit and explicit
knowledges, and that participants’ performance may differ according to the task performed. This issue is
discussed further in the next section.
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“the student who comes in contact with a foreign language will find some features of
it quite easy and others extremely difficult. Those elements that are similar to his native
language will be simple for him, and those elements that are different will be difficult”

(p-2)

Positive transfer, on the other hand, is a result of the similarities and matches between
structures in the two languages, which consequently facilitate the acquisition of L2. Both partial
access and full access proposals, mentioned above, agree that L1 grammar is the initial state of
L2 acquisition.!! The main difference between them is confined to the final outcome that L2

learners can expect to achieve.

3.2 Previous research on grammatical gender

A large number of studies have investigated grammatical gender and whether L2
learners can achieve native-like attainment. These studies vary in terms of languages being
tested, methods being used, and their findings. Moreover, researchers have investigated this
issue under different theoretical frameworks such as Universal Grammar (e.g. Franceschina,
2005; Hawkins, 1998; White et al, 2004), error analysis (e.g. Al-Ani, 1973; Finneman, 1992;
Rogers, 1987), and Processability Theory (e.g. Alhawary, 2003; Nielsen, 1997). In this section,
I will briefly address some of the methodologies that have been used in grammatical gender
research. Then, I will present the most relevant research to the present study by first reviewing
previous research on grammatical gender in native speakers in different languages, followed by

an overview of the existing research on L2 speakers.

! There exist some studies that propose a full access/no transfer approach (e.g., Epstein et al., 1996; Platzack,
1996; among others). They claim that the L2 initial state is similar to the L1 initial state and that all properties of
UG are still available in L2 acquisition (full access), and they reject the possibility that L1 grammar forms the
initial state of L2.
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3.2.1 Methodologies in grammatical gender research

Experiments on second language acquisition and processing have employed a variety of
techniques to investigate both production and comprehension. In these experiments, researchers
systematically manipulate one or more variables in order to test certain language structures.
Production experiments use different techniques to elicit speech samples from participants.
These techniques include, but are not limited to, interviews, videos or games, picture naming
tasks, sentence completion tasks, and imitation tasks (Eisenbeiss, 2010). Likewise,
comprehension experiments use different tools and techniques to collect data. Researchers use
both offline and on-line experiments to address questions about children and adults’ language
comprehension in both L1 and L2. Typical examples of offline task are untimed grammaticality
judgement tasks, sentence-picture matching tasks, cloze tests, and sentence combining tests.
These tasks are used to measure participants’ knowledge about certain language structures. And
because offline tasks are untimed, participants can use their explicit knowledge and
metalinguistic abilities to complete the task. Moreover, participants give their interpretation or
response to a given task after they have heard or read the full sentence. This might cause bigger
exertion on participants’ working memory, as they have to process the sentence and keep it in
their memory until they make a decision. Participants with a high working memory may
outperform those with low working memory. In such situations, it is hard for researchers to
reach a solid conclusion because the participants’ successful performance in one task could be
due to high working memory or good metalinguistic ability rather than an indication of native-
like attainment. For this reason, researchers use online tasks or combine both on- and offline

methods as in the case of the present dissertation. Online tasks not only measure participants’
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implicit responses to language stimuli'?, but also their responses at the same time as they read
or listen to a sentence. In some online measures (e.g., ERP) participants do not have the time to
think about the sentence, so they cannot use their explicit knowledge about the language. Online
tasks include eye-tracking, word monitoring, cross-modal priming, self-paced listening, self-
paced reading (SPR), and event-related brain potentials (ERP). The last two techniques, SPR
and ERP, were used to collect data for the present dissertation. Hence, in what follows, I briefly

introduce each method.

3.2.1.1 Self-Paced Reading (SPR)

Self-paced reading is a task in which participants read sentences word-by-word or
phrase-by-phrase by pressing a button. The time elapsed (reaction time or RT) for each button
press is recorded, and thus, it indicates how fast participants process each word or phrase.
Researchers often add a comprehension question after all or some of the sentences, or ask the
participants to assess the sentences’ grammaticality at the end of each sentence. This is to make
sure that participants are reading for comprehension. The underlying assumption of this task is
that a longer RT at a certain word or phrase (e.g. unexpected, unfit semantically,
ungrammatical) reflects processing difficulties. Evidence of such incremental processing is
highlighted by many studies in both L1 and L2 acquisition (Felser, Roberts, Gross & Marinis,
2003; Ferreira, Henderson, Anes, Weeks & McFarlane, 1996; Juffs, 1998; Just, Carpenter &

Woolley, 1982).

12 1t is possible that in some online tasks, participants may use their explicit knowledge. For example, in an SPR
task when the exposure duration for each word is not time-constrained by the researcher, participants can take as
much time as they need to go from one word to the next. In such task, it is more likely to allow access to awareness
and explicit knowledge (Ellis, 2005; Kim & Nam, 2016)
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The SPR task employs different types of presentations: 1) cumulative presentation, 2)
linear non-cumulative, and 3) center non-cumulative (Marinis, 2010). In a cumulative
presentation, the text is displayed as a series of dashes on the computer screen, with each dash
representing a letter of a word. When participants make the first button press the first word
appears, replacing the dashes that correspond to that word. When they make the second button
press the second word appears and the previous word remains. As they continue pressing, the
next word appears until the end of the sentence. In this type of presentation, when participants
reach the end of the sentence, they see the whole sentence on the screen so they can go back

and read. The cumulative presentation is depicted in Figure 1 below.

Ottawa is a beautiful city

Ottawa is a beautiful ----

Ottawa is a --------- ----

Ottawa iS - —===mmmmm ==mn

Self-Paced

Figure 1. The cumulative presentation technique for SPR.
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The linear non-cumulative presentation is similar to the cumulative one except that when a new
word appears on the screen the previous words disappear. Participants cannot go back and read

the previous words. This type of presentation is depicted in Figure 2 below.

. beGnl

Self-Paced

Figure 2. The linear non-cumulative presentation technique for SPR.

In the center non-cumulative presentation, the sentence appears in the center of the
screen word by word one at a time. The first button press causes the first word to appear, then
the second press replaces the first word by the second one until the end of the sentence.
Participants cannot go back and reread the previous words. This type of presentation is depicted

in Figure 3 below.
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city

beautiful

is

Self-Paced

Ottawa

Figure 3. The center non-cumulative presentation technique for SPR.

Although in a SPR task participants control the exposure duration for each word, in
some situations researchers limit the duration for each word to appear for certain period (e.g.,

maximum 5000 ms) in order to force the participant not to spend a long time on each word.

The SPR method has been widely used in the field of L1 to investigate several linguistic
variables such as reading mechanisms (e.g., Aaronson & Scarborough, 1976), processing of
ambiguous sentences (e.g., MacDonald, 1994; Trueswell & Kim, 1998), filler-gap
dependencies (e.g., Crain & Fodor, 1985; Frazier & Clifton, 1989), and pronoun resolution
(Stewart, Pickering & Sanford, 2000; Wolf, Gibson & Desmet, 2004). It was not until 1995 that
researchers in SLA started to employ the SPR method.!®* Similar to L1 research, SLA

researchers have employed the SPR method to investigate L2 speakers’ processing of

13 The first published SLA study that applied SPR task was conducted by Juffs and Harrington (1995).
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ambiguities (Juffs, 1998; Juffs & Harrington, 1996), anomalies (Foote, 2011; Sagarra &
Herschensohn, 2011), and distance dependencies (Jiang, 2004; Williams, Mobius & Kim,
2001). However, the initial motivation for using SPR in L2 research was to examine L2

speakers’ online performance in comparison to their offline performance (Jegerski, 2014).

Further, the SPR method has been employed by numerous studies that investigated
language processing in both L1 and L2 speakers, and whether L2 processing is fundamentally
different form L1 processing (Hoover & Dwivedi 1998; Juffs, 2005; Marinis, Roberts, Felser

& Clahsen, 2005; among many others).!*

3.2.1.2 Event-Related Potentials (ERP)

The event-related potentials (ERPs) technique has been increasingly adopted by
linguists to investigate automatic language processing in real time in an attempt to understand
the neurocognitive bases of linguistics processes (Sabourin, Brien & Tremblay, 2013).
Researchers have employed this technique to address several issues such as lexical processing,
lexical acquisition, speech perception, semantic anomaly, and syntactic anomaly in L1

acquisition, SLA, and aphasia.'>

The ERP technique is used to measure electrical brain activity that is time-locked to the
onset of a particular stimuli (event). This event can be a sensory stimulation, a motor event, or
a mental operation (Thigpen, Kappenman & Keil, 2017). In the case of a linguistic event, the
stimuli could be written words or letters, spoken words, images, or sounds. The online EEG

measures small voltage changes in response to these different types of events. These small

!4 For a detailed review of the SPR method, see Marinis (2010), Jegerski (2014), and Marsden et al (2018).
15 For a detailed review of the ERP method, see Luck and Kappenman (2011), Sabourin, Brien & Tremblay
(2013), and Kaan (2007).
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voltage changes that are recorded are averaged over many similar trials in order to obtain a
reliable brain activity called the ERP. The obtained ERP waveforms are composed of a series
of positive and negative peaks (called ERP components). There exist some ERP components
that have been found to be sensitive to different aspects of language processing (e.g., lexical
processing, sentence processing), and thus, they provide information on when and how
language processes take place. Some of these components are the mismatch negativity (MMN),
the left anterior negativity (LAN), the P300, the N400, and the P600. These components are
named on the basis of several characteristics such as their polarity (N for negative; P for
positive) and their latency (e.g., N400 is a negative peak with a peak latency of 400ms). The
ERP components are measured for a number of factors such as latency, amplitude, and

topographical distribution.

The ERP components that are most relevant to the present dissertation are the N400, the
LAN, and the P600. The N400 is a negative-going wave between 200-600 ms that typically
peaks at approximately 400 ms after stimulus onset, and is reliably found to be sensitive to
semantic violations. It is often largest in centroparietal areas with a right hemisphere bias (Kutas
& Hillyard, 1980; Kutas, van Petten, & Kluender, 2006). All content words in a sentence elicit
an N400 component as a result of semantic integration, however, its amplitude is found to be
larger when a word is difficult to integrate given the preceding context (e.g., “He spread the
warm bread with socks” Kutas & Hillyard, 1980). The N400 is not only modulated by the ease
of integration. Other semantic factors can have an impact, such as context, word position in the
sentence, word class, and semantic expectancy (Kutas & Hillyard, 1980; Van Petten, 1993).
Further, it has been suggested that N400 may reflect difficulty in lexical access (for a full review

see Kutas and Federmeier, 2011).
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Kutas and Hillyard (1983) have observed that while semantic violations elicit an N400,
syntactic violations elicited different ERP components. In their study, they found that
morphosyntactic violations elicited a negativity around 300-400 ms at left-anterior scalp
positions. This anterior negativity also known as the LAN has been suggested to reflect an early
stage of morphosyntactic processing (Friederici, 2002). Other researchers suggest that it may
index the use of working memory during the processing of verbal material (Coulson, King &
Kutas, 1998; King & Kutas, 1995; Kluender & Kutas, 1993). However, this component has
been found to be sensitive to various types of syntactic violations, including morphosyntactic
agreement violations ( Gunter, Stowe & Mulder, 1997, Gunter et al., 2000; Osterhout &
Mobley, 1995), case-marking violation (Coulson et al., 1998), tense violation (Newman,
Ullman, Pancheva, Waligura & Neville, 2007), and word category violation (Friederici, Hahne
& Mecklinger, 1996; Hagoort, Wassenaar & Brown, 2003). Moreover, it is often followed by
an increasing posterior positivity (P600), which is another component that is induced by
syntactic constraint violations (see below). This might support the idea that it reflects syntactic

processing.

The LAN component sometimes emerges in an earlier time window, at 100-200 ms after
stimulus onset, and is then called ELAN. The ELAN emerges in response to word category or
phrase structure violations (e.g., a passive participle instead of a noun following a determiner)
(Friederici, Pfeifer & Hahne, 1993; Hahne & Friederici, 1999). Kaan (2007) states that the
position of the affix that indicates a violation in agreement or word category may affect the

timing of the LAN; that is, the earlier the affix is in a word, the earlier the LAN can be observed.

Note, however, that the existence of the LAN effect is debatable in the literature;

numerous studies have not observed the LAN for agreement violation (e.g., Foucart & French-
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Mester, 2012; Hagoort, Brown & Groothusen, 1993; Kaan & Swaab 2003; Osterhout &
Mobley, 1995). It has been suggested that only overt morphological violation can elicit the LAN
effect (Hagoort & Brown, 1999; Molinaro, Barber & Carreiras 2011a). However, this view was
challenged by findings from Italian (Caffarra, Siyanova-Chanturia, Pesciarelli, Vespignani &
Cacciari, 2015) and Spanish (Caffarra, Barber, Molinaro & Carreiras, 2017) languages, in
which the LAN was observed in both opaque and transparent nouns. Other factors have been
suggested to determine the presence of the LAN effect such as the referencing site of the EEG
recording (Molinaro et al., 2011a), and the averaging procedures (Osterhout, McLaughlin, Kim
& Inoue, 2004; Tanner & van Hell, 2014). In any case, the variability in LAN elicitation
highlights the need for careful analysis of the components and the conditions under which it is

elicited.

The last ERP component to be discussed here is the P600. The P600 (also sometime
called the syntactic positive shift, or SPS, according to Osterhout and Holcomb (1992)) is a late
positive deflection in the ERP waveform that typically peaks around 500 ms after the stimuli
onset and persists for several hundred milliseconds (Swaab, Ledoux, Camblin & Boudewyn,
2012). It generally reaches its maximum in the posterior electrode sites. However, a more
anterior P600 has been reported in the literature and linked to syntactic processing difficulty
(Friederici, Hahne & Saddy, 2002; Kaan & Swaab, 2003). The P600 has been found to be
sensitive to various types of syntactic violations;'® that is, sentences that contained phrase-
structure violation (Friederici et al., 1996; Neville, Nicol, Barss, Forster & Garrett, 1991),

agreement violations including gender, number and case (Coulson et al., 1998; Friederici et al.,

16 While both LAN and P600 are typically sensitive to syntactic violations, it has been argued in the literature
that the earlier negativity (LAN) reflects more automatic mechanisms underlying syntactic processing, and the
posterior positivity (P600) indexes more controlled mechanisms (Friederici, 2002; Batterink & Neville, 2013).
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1996; Miinte, Matzke & Johannes, 1997; Osterhout & Mobley, 1995), verb tense violation
(Mehravari, Tanner, Wampler, Valentine, Osterhout, 2015; Osterhout & Nicol, 1999), word
category violation (Ainsworth-Darnell, Shulman & Boland, 1998; Weber-Fox and Neville,

1996), and subjacency violation (McKinnon & Osterhout, 1996).

Furthermore, the P600 effect has also been reported to be sensitive to syntactic
complexity. Sentences that are grammatically correct but syntactically difficult or less preferred
can elicit a P600 as compared to sentences that are easier or more preferred (Gouvea, Phillips,
Kazanina & Poeppel, 2010; Kaan & Swaab, 2003; Mecklinger, Schriefers, Steinhauer &
Friederici, 1995; but see Swaab et al., 2012). An example of this is what is called “garden path”
structures. A garden path sentence is a grammatically well-formed sentence that leads a parser
to an interpretation that remains plausible until realizing at one point the need for another
interpretation (e.g., The patient met the doctor and the nurse with the white dress showed the

chart during the meeting; Gouvea et al., 2010, p.156).

There have been some proposals regarding the functional significance of the P600.
Osterhout, Holcomb and Swinney (1994) and Gouvea et al. (2010) suggest the P600 emerges
as a result of a syntactic reanalysis when an initial analysis is disconfirmed, as in the case of
syntactically complex sentences or “garden path” sentences. Another proposal suggests that the
P600 reflects syntactic repair as in the case of syntactic violation (e.g., Hagoort et al., 1993;
Gunter et al., 2000). Gouvea et al. (2010) compared the P600 effects that were elicited in
response to syntactic violations, garden path sentences, and long-distance wh-dependencies.
They found that the P600 elicited by long-distance dependencies is different in terms of scalp
distribution and amplitude from the other two conditions. They suggest that the P600 may vary

due to diverse underlying syntactic processes. Friederici et al. (2002) propose a neurocognitive
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model for sentence comprehension suggesting three parsing phases. The first phase (100-300
ms; the ELAN time window) is a structure building phase, in which the initial syntactic structure
is formed. The second phase (300-500 ms; the N400 & LAN time window) is a thematic role
assignment phase on the basis of semantic and syntactic information. The last phase is (500-
1000 ms; the P600 time window) an interactive phase, in which all preceding types of

information are integrated.

The P600 component has been robustly found to be sensitive to syntactic agreement
violation in many languages including Dutch (Hagoort, 2003; Hagoort & Brown, 1999, 2000;
Hagoort et al., 1993; Kaan & Swaab, 2003; Vos, Gunter, Herman, Kolk & Mulder, 2001),
English (Coulson et al., 1998; Molinaro, Kim, Vespignani & Job, 2008a; Osterhout &
Holcomb, 1992), French (Frenck-Mestre, Osterhout, McLaughlin & Foucart, 2008), German
(Gunter et al., 2000; Hammer, Jansma, Lamers & Miinte, 2008; Miinte et al., 1997; Schmitt,
Lamers & Miinte, 2002; Rossi, Gugler, Hahne & Friederici, 2005), Hebrew (Deutsch & Bentin,
2001), Hindi (Nevins, Dillon, Malhotra & Phillips, 2007), Italian (Caffarra et al., 2015; De
Vincenzi, Job, Di Matteo, Angrilli, Penolazzi, Ciccarelli & Vespignani, 2003; Molinaro et al.,
2008b), Spanish (Aleman Bafion, Fiorentino & Gabriele, 2012; Barber & Carreiras, 2005;
Mancini, Molinaro, Rizzi & Carreiras, 2011; Martin-Loeches, Nigbur, Casado, Hohlfeld &
Sommer, 2006; O’Rourke & Van Petten, 2011), and Basque (Chow, Nevins & Carreiras, 2018;

Diaz, Sebastian-Gallés, Erdocia, Mueller & Laka, 2011; Zawiszewski & Friederici, 2009).

3.2.2 L1 Processing of Gender Agreement

Previous ERP research in gender agreement processing shows that native speakers

consistently showed a P600 effect that was at times preceded by a LAN effect in response to
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agreement violations within sentential contexts. This P600 effect is often observed at
approximately 500 ms after stimuli onset and lasts to 800-1000 ms. It has been consistently
found in various languages (Spanish: Aleman Baion et al., 2012; Barber & Carreiras, 2005;
German: Gunter et al., 2000; Hebrew: Deutsch & Bentin, 2001; Dutch: Hagoort, 2003;
Hagoort & Brown, 1999; English: Osterhout & Mobley, 1995; Italian: Caffarra et al., 2015;
Molinaro et al., 2008b; French: Foucart & French-Mestre, 2011; Brazilian Portuguese:
Resende, Mota & Manhaes, 2015), and with various sentential constituents (e.g., determiner-
noun: Foucart & French-Mestre, 2011; Resende et al., 2015; noun-adjective: Guajardo &
Wicha, 2014; O’Rourke & Van Petten, 2011; noun-verb: Deutsch & Bentin, 2001). Moreover,
researchers have investigated various factors that may interact with or affect the syntactic
processing of gender agreement, including gender and number agreement interaction, long and
close structural dependency, and semantic and syntactic processing interaction. What follows

1s a review of some these studies.

Hagoort and Brown (1999) investigated grammatical gender agreement between the
definite article and the subject in Dutch. In their study, native speakers of Dutch read sentences,
half of which had gender violations and half of which did not. Participants’ brain waves were
recorded. The results revealed that gender violations elicited a P600 but not a LAN. Hagoort
and Brown argue that the absence of the LAN was due to the type of violation their stimuli
included, suggesting that their stimuli included only agreement violations, while previous
studies have shown (e.g., Friederici, 2002; Friederici et al., 1996) that the LAN is sensitive to
word category violations. Hagoort (2003) found similar results in another ERP study of Dutch

grammatical gender processing.
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In another ERP study, Barber and Carreiras (2005) investigate the possible differences
in processing of gender and number in Spanish. Two ERP experiments were conducted. The
first examined the processing of agreement in word pairs in which gender and number
agreement was manipulated. The word pairs were an article and a noun, and a noun and an
adjective. Native speakers of Spanish were asked to read two lists of word pairs and to judge
the grammatical agreement between them. The results showed an N400 for grammatical
mismatching for each word pair. Furthermore, article-noun word pairs showed an additional
LAN effect, possibly resulting from more syntactic processing. Moreover, a P3 effect was found
for both gender and number agreement violations, however its latency was later for gender as
compared to number, thus suggesting that the response-related decision occurs later for gender
agreement violations.!” The second experiment examined the effect of agreement violation in
the same word pairs as in experiment 1, but inserted in sentences. Participants were asked to
read sentences and to judge the extent to which a sentence was grammatically correct. The
results showed a pattern of LAN-P600 effects. Similar to experiment 1, the size of the effect of
gender agreement violation was greater than the number effect, which indicated a greater impact
of gender violation on the later syntactic processes. The authors suggest that their results
support the idea that repair processes after grammatical violation might require more steps in

case of gender as opposed to number violation.

Similarly, Aleman Bafion et al. (2012) investigated the processing of number and gender
agreement in Spanish by examining the impact of structural distance (number of intervening

syntactic phrases) on this processing by comparing agreement violation within the same phrases

17 The P3 (or P300) is an ERP component generated in the process of decision-making. It is known to reflect
processes of evaluation or categorization. This component is elicited via an oddball paradigm using stimuli that
contain a mixture of low-probability and high-probability items. In Barber and Carreiras’ (2005) study, the P3 is
attributed to categorization and reanalysis processes.
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(DP) and across a verb phrase (VP). Linear distance (number of intervening words) was also
controlled for. Using ERP, twenty-five native speakers of Spanish read sentences on a screen
and judged them for grammaticality. Behavioural results showed a high score (above 97%) in
the grammaticality judgment for every condition, which indicates that participants were able to
detect number and gender violations. The ERP results revealed that, across the two levels of
structural distance, participants showed a P600 effect for both number and gender violations.
The effect was equally robust for number and gender in all time windows associated with the
P600. There was no significant difference between number and gender violations in any of the
time window for the P600, suggesting that both features are processed similarly at the brain
level. An analysis carried out in the 250-400 ms time window revealed that the P600 was not
preceded by a LAN effect. In addition, a 1000-1400 ms time window analysis indicated that
there was a broadly distributed and sustained negativity for agreement violations, which might
be interpreted as a memory effect. Regarding structural distance effect, the results showed more
positive waveforms for within phrase rather than across phrase agreement in the violation
condition. No interaction between agreement and structural distance was found. Several other
studies on Spanish grammatical gender have revealed similar results where gender violations
elicited P600 effects and, sometimes, LAN effects (Barber, Salillas, & Carreiras, 2004; Caffarra
et al., 2015; Caffarra, Janssen & Barber, 2014; Guajardo & Wicha, 2014; Havas, Rodriguez-
Fornells & Clahsen, 2012; Martin-Loeches et al., 2006; O’Rourke & Van Petten, 2011; Wicha,

Moreno & Kutas, 2004).

On the semantic effect in gender processing, Gunter et al. (2000) investigate the effect
of semantic expectancy on the processing of German grammatical gender, and vice versa. They

examine the interaction of gender violation with semantic expectancy by conducting a 2x2
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design in which gender (correct vs. incorrect) and semantic expectancy (high vs. low) were
crossed. Thirty-two German speakers were presented with a total of 160 experimental
sentences. Half of them were low cloze and the other half were high cloze. Moreover, half of
the sentences had a gender violation between nouns and the immediately preceding articles.
Participants were asked to read presented sentences word by word on a screen. The results show
that gender violations elicited a LAN effect, cloze probability manipulations elicited a N400
effect, and the interaction between cloze probability (semantic) and gender violations (syntax)
was reflected in a P600 effect. The P600 effect was reduced and delayed when semantic
expectancy was low, which could have been due to difficulties at both a syntactic and semantic
level. These results suggest that syntax and semantics are processed in parallel during a first

phase, and the interaction between them are presented in a later phase.

Caffarra et al. (2015) examine another factor that may affect gender agreement
processing. They examined whether gender regularity/irregularity affects the underlying
processing of gender agreement between determiners and nouns in Italian. Stimuli included
regular nouns and irregular nouns. In Italian, regular nouns typically end with -o for masculine
(e.g., cucchiaio “spoonmas”) and end with -a for feminine (e.g., bibita “drinkeen’). Whereas
irregular nouns reverse these endings, where -o is for feminine (e.g., mano “hands”) and -a is
for masculine (e.g., diadema “diademwmas”). Determiners either match or mismatch with these
nouns in gender. Results showed that while gender violation in both types of noun (regular and
irregular) elicited a P600 effect preceded with a LAN effect, regular nouns elicited an increased
frontal negativity and a late posterior positivity (350-950 ms). This result suggests that
agreement between regular nouns and their determiners (with reliable gender cues) were

detected at an earlier stage of processing compared to irregular nouns.
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Another ERP study, which is similar in some ways to the ERP study in the current
dissertation, is conducted by Deutsch and Bentin (2001).!® They examined the interrelation
between syntactic and semantic processing of gender agreement in Hebrew. To do this, they
had three experimental conditions: 1) gender agreement violation between subjects and verbs
to test syntactic processing; 2) animacy of the subject to test semantic processing; and 3)
morphological markedness to test the impact of markedness on agreement processing. In
Hebrew, the verb must agree with the subject whether animate or inanimate in gender and
number. Animate and inanimate nouns are inflected with the same suffixes, but the key
difference is that for animate nouns these suffixes have semantic features as they correspond
with the biological sex of their referents. While for inanimate nouns, they only reflect
grammatical gender matching. To control for markedness, the experimental sentences included
verbs in the masculine forms only, singular verbs being the unmarked forms, and plural verbs
being the marked forms (see examples in table 3.1).!° The authors argue that the difference
between animate and inanimate nouns in terms of the semantic features might be reflected in
the underlying processing and hence elicit different patterns in the ERP; that is, while the LAN
and P600 are expected to emerge in response to all gender violations in both animate and
inanimate conditions, the N400 is expected to emerge only in the animate condition. The results
revealed that gender violations elicited an ELAN effect, an N400 effect, and a P600 effect. The
ELAN did not interact with the animacy condition nor with the markedness condition. The P600
interacted with markedness (the P600 was only present for marked verbs) but not with animacy.

The N400 interacted with animacy (the N400 was only present on the animate nouns) but not

18 This paper includes another experiment that employed the eye-tracking technique to investigate the same
questions. I only report on the ERP experiment here.
19 Table 3.1 was taken from Deutsch and Bentin (2001) to maintain the original translation.
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with markedness. The authors concluded that their results support the view that syntactic

processing is affected by the semantic properties and the forms of a word, and that syntactic

and semantic processing interact with each other.

Table 3.1: Example of experimental sentences used by Deutsch and Bentin (2001)

Animate Inanimate
Unmarked
Congruent “The woman saw that the boy had “The woman saw that the
Jallen into the pond” diamond had fallen into the pond.”
“H,sifara jata ki hayeled (article “H,ifara jata ki hayahalom
“ha”™ + subject masc. sing. “the boy™) (article “ha” + subject masc.
napal (predicate masc. sing. sing. “the diamond™) napal (predicate
“had fallen™) letox habrexa ™ masc. sing. “had fallen”) letox habrexa™
Incongruent ““The woman saw rhat the girl had “The woman saw that the
Jallen into the pond’” necklace had fallen into the pond.”
“H,ifa 1a,/ata ki hayalda (article “H,Jifara,/ata Ki halareret
“ha” + subject fem. sing. “the (article “ha” + subject fem. sing.
girl”) napal (predicate masc. sing. “the necklace™) napal (predicate
“had fallen™) letox habrexa.™ masc. sing. “had fallen™) letox habrexa”
Marked
Congruent “Ienjoyed seeing how the actors “I enjoyed seeing how the movies
were enchanting the tired audience” were enchanting the tired audience”
“rani neheneti lir jot keytzad “7ani nehenet lir ot keitzad
hasaxkanim (article “ha” + subject hasratim (article “ha™ + subject
masc. pl. “the actors™) maksimim masc. pl. “the movies™)
(predicate masc. pl. “enchanting™) maksimim (predicate masc. pl.
,~et hakahal hacayef™ “enchanting™) et hakahal hasayef™
Incongruent “Ienjoyed seeing how the actresses “I enjoyed seeing how the pictures

»

were enchanting the tired audience.

“+ani neheneti lir jot keytzad
hasaxkaniof (article “ha™ + subject
fem. pl. “the actresses™) maksimim
(predicate masc. pl. “enchanting™)
,~et hakahal hacayef.”

were enchanting the tired audience”

“,7ani neheneti lir jot keytzad
hatmunof (article “ha” + subject
fem. pl. “the pictures™) maksimim
(predicate masc. pl. “enchanting™)
et hakahal hasayef™.

However, the effect of noun animacy on gender agreement processing is not consistent

across studies. Several other studies did not find the N400 effect in response to gender
agreement violations with semantic gender nouns (Barber et al., 2004; Demestre, Meltzer,
Garcia-Albea & Vigil, 1999; Osterhout & Mobley, 1995). Barber et al. (2004), for instance,
examined noun-adjective gender agreement in Spanish. Native speakers of Spanish read

sentences that included gender agreement violation. The nouns were manipulated for animacy;
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half of them were animate and the other half were inanimate (see the example 7-10). As in the

case of Hebrew, unlike the inanimate nouns, the animate nouns denote semantic features.

7) El faro es luminoso y alto. (Agreement — inanimate noun)

Themas lighthousemas is brightmas and high.

8) El faro es luminosa y alto . (Agreement — inanimate noun)

Thewmas lighthousemasc is brightrem and high .

9) El abuelo estaba delgado y débil . (Disagreement — animate noun)

Thewmas grandfather was slimmas and weak .

10) El abuelo estaba delgada y débil . (Disagreement — animate noun)

Thewmas grandfather was slimrem and weak .

The results revealed that gender violations elicited a LAN effect followed by a P600 effect.
However, the semantic information of gender (i.e., in case of animate nouns) did not elicit an

N400, suggesting no influence of semantic gender on the syntactic agreement processing.

3.2.3 L2 Processing of Gender Agreement

Numerous studies have investigated grammatical gender in L2 speakers and whether L2
learners can achieve native-like attainment. Researchers have investigated this issue under
different theoretical frameworks such as Universal Grammar (e.g. Franceschina, 2005;
Hawkins, 1998; White et al, 2004), error analysis (e.g. Al-Ani, 1973; Finneman, 1992; Rogers,
1987), and Processability Theory (e.g. Alhawary, 2003; Nielsen, 1997). This dissertation
investigates this issue under the UG framework by comparing two hypotheses; namely, the

Failed Function Feature Hypothesis (FFFH) and the Full Transfer/Full Access (FTFA).
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Therefore, in what follows, I will present previous studies that examined gender agreement in

L2 speakers with relevance to UG.

3.2.3.1 Studies supporting FFFH

A number of studies, which have investigated SLA in different languages, have
supported the proposal that adult L2 speakers cannot reach a native-like level and cannot
acquire a structure in the L2 unless they have it in their L1. Franceschina (2002) investigated
the acquisition of case, number, and gender agreement in Spanish by learners who were native
speakers of English, French, German, Greek, Italian, and Portuguese. The participants were
grouped based on the presence or absence of gender systems in their L1s. One group of
participants included speakers of French, German, Greek, Italian, and Portuguese. The other
group included only native speakers of English. Also, native speakers of Spanish served as a
control group. Results showed significant differences between the three groups. All groups
performed well with regard to number and structural case; however, there was a significant
difference in performance when it came to gender. The “no gender” group performed
significantly worse than the other two groups, whereas no significant differences were found
between the L1 Spanish group and the “+Gender” group. The author concluded that L2 learners

are incapable of acquiring abstract grammatical features that are not found in their L1.

In another study, Ellis, Conardie and Huddlestone (2012) examined the acquisition of
grammatical gender in German by L2 adult learners. Participants’ L1s were either Afrikaans,
English, or Italian. Italian is a language that has a gender system but it differs from that of
German, whereas Afrikaans and English lack gender systems. The findings indicated that the
Italian group outperformed the Afrikaans and English groups, which provides evidence in

favour of an L1 effect. Ellis et al. further concluded that their results support the deep transfer
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position (transferring abstract grammatical categories) since the grammatical gender systems in

Italian and German are not congruent.

Another group of researchers took this theory a further step and claimed that, not only
the presence of an abstract grammatical feature in L1 determines the acquisition of L2, but also
the similarity between the two systems in L1 and L2 impacts it. Sabourin (2001) investigated
the effects of L1 on offline processing of Dutch grammatical gender by adult L2 learners. The
learners were native speakers of German, a Romance language (either French, Italian, or
Spanish), and English. German has a similar grammatical gender system to Dutch. Romance
languages have a gender system but it differs from the one employed in Dutch. English has no
grammatical gender system. Sabourin’s findings showed a hierarchy of performances with
significant differences between learners. The German group achieved the better score among
the L2 learner groups, but still placed significantly lower than the native speakers. The Romance
group not only performed significantly worse than the native speakers, but also worse than the
German group. The English group had the worst results. Sabourin concluded that the presence
of a grammatical gender system in L1, as well as the similarity between this system in L1 and
L2, strongly influence the acquisition of the L2 grammatical gender system. These results were
supported by another study conducted by Sabourin et al. (2006) who examined the role of
transfer from different L1s in learning the Dutch grammatical gender system. Participants
whose L1 was either German, English, or a Romance language were tested on both gender
assignment and agreement. Sabourin et al. found that all learners were able to assign the correct
gender to nouns. This suggests that transfer from L1 was not necessary for learners to acquire
gender assignment since the English speakers, who have no gender system in their L1, were

able to accomplish this task. However, transfer from L1 did prove to be important in facilitating
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the acquisition of gender agreement, as the German and Romance groups scored much better
than the English group, with the German group in the lead. These studies suggest that it is likely

necessary, and conclusively better, for learners’ L1 to share their target L2’s gender features.

Besides the aforementioned studies which have employed offline methods, several ERP
studies have also shown evidence in favour of the FFFH account. In an ERP experiment,
Sabourin and Stowe (2008) examined the effect of L1 on the processing of grammatical gender
in Dutch. Participants were adult second language learners of Dutch whose L1 is either German
or a Romance language. There was also a group of Dutch native speakers. Two experiments
were conducted to test two different grammatical constructions. The first experiment tested
verbal domain dependency, which is a construction that is shared between all languages being
tested. Forty sentences were created for this experiment, half of which were grammatical
(correct past participle form and correct infinitive form) and the other half of which were
ungrammatical (correct past participle form and incorrect infinitive form, or vice versa). The
second experiment tested gender agreement within the nominal domain, which is a construction
that is congruent to that of the German language but not to that of the Romance languages.
Forty sentences were also created to test gender agreement between determiners and nouns.
Participants were asked to perform a grammaticality judgment task during ERP measurement.
After the ERP experiment, participants were asked to assign gender to all critical nouns used in
the experiment. The result revealed that native Dutch speakers showed a P600 effect for both
constructions. With regard to L2 learners, only German speakers were able to show the P600
effect in both constructions, similar to that of Dutch native speakers. Romance language
speakers only showed the P600 effect in the verbal domain task, but failed to show such an

effect in the gender agreement task. The results suggest that only when similar grammatical
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construction is present in L1 and L2, L2 learners are likely able to process this construction in
the L2 in a native-like manner. Even though speakers of Romance languages have a gender
agreement system in their L1, they failed to meet an equivalent level of gender agreement

processing to native speakers in Dutch.

In the same vein, Foucart and Frenck-Mestre (2011) found that highly proficient L2
learners are possibly able to show online sensitivity to grammatical gender only when there is
a similarity of syntactic rules across L1 and L2. They examined whether German-speaking L2
learners of French process grammatical gender similarly to native speakers, and the extent to
which similarities between L1 and L2 with respect to grammatical gender manipulate such
processing. Participants event-related brain potentials (ERPs) were measured while they read
sentences containing three types of violations of gender agreement within the DP between the
determiner and the noun in the singular (experiment 1), the postposed adjective and the noun in
the plural (experiment 2), and the preposed adjective and noun in the plural (experiment 3). The
results showed that, in experiment 1, both L2 and native participants’ brain activity revealed
sensitivity of the gender violations which corresponds to a P600 effect, although L2 learners
were less consistent than the native speakers. In experiments 2 and 3, unlike native speakers
who showed P600 effect, L2 learners did not show any effect, which could be due to the
difference between the L1 and L2 with regard to the target structures. The researchers
concluded that high proficiency and similarities across L1 and L2 are essential factors that shape

the participants’ ability to process gender agreement similarly to native speakers.

Finally, Meulman et al. (2014) found that adult learners are unable to show native-like
sensitivity even when their L1s possess a grammatical gender system. They examined the

differences between native speakers and L2 learners in processing non-finite verb violation and
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grammatical gender violation in Dutch. The study included native speakers of Dutch and
Romance language native speakers who are highly proficient L2 learners of Dutch. They were
tested on non-finite agreement and gender agreement. In addition, two versions of the stimuli
were created, namely, a visual version in which participants read the sentences on the screen,
and an auditory version in which participants listened to the sentences. Participants were asked
to judge sentences for grammaticality. The results showed that native speakers show a biphasic
N400-P600 pattern for non-finite verb violation and only a P600 for gender agreement
violation. It also revealed that none of the L2 learners were able to show P600 effect within
gender agreement violations, but they showed native-like N400 for non-finite verb violations
in the auditory modality. The results also revealed that there was no effect of stimulus
modalities (written vs. auditory), age of acquisition, length of residence, or proficiency. The
researchers declare that, although participant’s L1s possess grammatical gender systems, they
were still not able to show native-like sensitivity to gender in L2, which could be attributed to
the differences between L1 and L2 in the gender system and the complexity of the Dutch gender

system.

To summarize this section, all the above-mentioned studies provide empirical results in
favour of the FFFH. The core principle of this hypothesis is that late L2 learners cannot acquire
parameterized functional features that are not already instantiated in their L1. In consequence,
if L1 and L2 parameters differ, this hypothesis suggests that L2 learners will not be able to
acquire new abstract features similarly to native speakers. Findings from these studies showed
that a significant difference in, or a total absence of a gender agreement system in L2 learners’
L1 leads to their failure in acquiring/processing gender agreement in their L2 in a native-like

manncr.
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3.2.3.2 Studies supporting FTFA

In contrast, another body of research contradicts the above-mentioned results claiming
that the presence of a grammatical gender system is not essential in order to process this system
in L2 in a native-like manner. White et al. (2004) investigated how L2 learners who vary in
their L1s acquire Spanish gender and number agreement. Participants were divided into three
levels of proficiency: low, intermediate, and advanced. Based on production and
comprehension tasks, White et al. found that number agreement was acquirable by all learners.
Participants with lower proficiency showed more accuracy on number agreement than on
gender agreement, and on masculine nouns more than feminine ones. The advanced and
intermediate groups performed about as accurately as native speakers. Moreover, the findings
indicated that there were significant effects of proficiency but not of L1 or of prior exposure to
an L2 with a gender system. High proficient learners whose L1 was English were able to
perform well in both offline tasks (production and comprehension), just like the French L1 and

native speaker control groups.

Similarly, Bond et al. (2011) conducted an ERP study to examine number and gender
agreement in Spanish by native speakers of English. Number features on verbs are similar
between the two languages, but number features on adjectives and gender agreement are only
present in Spanish. The findings indicated that the participants were able to develop native-like
processing in terms of gender agreement, even though it is a feature that is not instantiated in

their L1. Again, their conclusion supports the FTFA.

In another ERP study, Dowens, Vergara, Barber, and Carreiras (2010) examined
processing number and gender in Spanish by Spanish native speakers and English-speaking

learners with a high level of proficiency. Participants were asked to read Spanish sentences that
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violate number and gender agreement with-phrase (article-noun) and across-phrase (noun-
adjective) and then to decide whether or not a sentence is grammatically correct. Native and L2
participants showed a LAN and P600 effects for both gender and number in the within-phrase
condition, and showed a P600 effect for both gender and number in the across-phrase. The L2
participants, however, showed different patterns in processing gender and number, as they
showed stronger effects (earlier onset and increased amplitude) in the case of number
processing than in gender processing. The authors attributed this to the presence of the number
agreement system in English in contrast to gender agreement. Dowens, Guo, Guo, Barber &
Carreiras (2011) replicated this experiment in Chinese proficient learners. They examined the
effect of L1-L2 transfer, and L2 proficiency. Unlike Spanish, Chinese Mandarin is an isolating
language that does not have a number and gender grammatical system. The results revealed that
participants showed a late P600 effect in response to both gender and number agreement
violations. The researchers concluded that features that are not instantiated in L1 can be fully

acquired in the L2 at a higher stage of proficiency.

In a study similar to the one developed in the current dissertation, Sagarra and
Herschensohn (2011) investigated the processing of gender and number agreement in Spanish
monolingual and L2 learners employing online and offline techniques. Two main research
questions were addressed: /) whether L2 learners whose L1 does not have gender can process
Spanish grammatical gender at native-like level, and whether their L2 proficiency affect the
acquisition process; and 2) whether they process animate and inanimate nouns differently.
Participants were Spanish monolinguals, as well as beginner and intermediate native English
speakers learning Spanish as L2. Participants performed a self-paced reading task (moving

window task) and a grammaticality judgment task. Experimental sentences contained correct
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and incorrect noun-adjective combinations. For the self-paced task, the results revealed that the
mean RTs for all groups seem similar at the word before the adjective, whereas the mean RTs
for intermediate and native Spanish speakers tend to be longer at the adjective and the word
after the adjective in the disagreement condition. For the grammatical judgment task,
intermediate learners, but not beginners, were more accurate with sentences that had gender
agreement and disagreement. Additionally, both intermediate and native Spanish groups
showed sensitivity to noun animacy. Both groups show longer RTs in processing animate rather
than inanimate nouns, and show lower accuracy in sentences with animate rather than inanimate
nouns. The authors argue that the intermediate group showed emergence of target-like
processing, which highlights the role of proficiency and suggests that L2 learners with no
gender system in their L1s can acquire gender and number agreement similarly to native
speakers. The results also reveal that noun animacy affects the processing of both native and
L2 learners. Although this study and other studies (e.g., Alarcon, 2009; Bruhn de Garavito &
White, 2002) showed that inanimate nouns are easier to process that animate nouns, other
studies showed the reverse (Alarcon, 2009; Fernandez-Garcia, 1999; Finnemann, 1992), or no
difference (Antén-Méndez, Nicol, & Garrett, 2002; Barber et al., 2004). Alarcon (2009), for
example, examined the effect of animacy on gender agreement in Spanish. Native and L2
speakers (with English L1) performed a computerized sentence completion task, in which
participants’ RT was measured. Participants first read a sentence that contained a masculine or
a feminine subject, and then they had to choose the adjective that matches with it in gender.

The results showed that participants were faster with animate nouns than with inanimate nouns.

A final note in this section is that the presence of grammatical gender system in the L1

might be a disadvantage in terms of acquiring another system in L2. Interference from L1 might
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hamper and slow down the acquisition of L2. Foucart (2008) conducted ERP and eye-tracking
experiments to examine grammatical gender processing in French. French L2 speakers (English
L1 and German L1) were compared to French native speakers. The results showed English
learners demonstrated native-like processing, despite the fact that they do not have a
grammatical gender system in L1. While German learners, who do have a grammatical gender
system in L1, failed to show any effect to gender agreement violations. The author referred this
to the presence of a competing system in L1. German learners seemed to apply rules of the

gender system of their L1 to their L2, which affects gender processing in the L2.

In summary, the above reviewed studies provide support for the FTFA hypothesis. The
crucial assumption of this hypothesis is that L2 acquisition is constrained by UG, and therefore,
late L2 learners can reset parameters regardless of their L1 properties. Under this view, learners’
L1 constitutes the initial stages of L2 acquisition, so that negative transfer may take place
especially when the parametric value of L2 differs from the one adopted by L1 grammar. This
negative effect will disappear with more exposure to L2 and eventually learners will reset
parameters according to the L2 values. Findings from the above-mentioned studies showed that
it was possible for late L2 learners with or without gender systems in their L1s to acquire and

process L2 gender agreement equivalently to native speakers.

It remains, though, that most of the studies that either support the FFFH or the FTFA
hypothesis have examined the processing/acquisition of gender agreement in either Spanish,
Dutch, French, or German, and in L2 speakers whose L1s are either a Romance or Germanic
language. The current dissertation aims to fill this gap by examining the assumptions of these
two hypotheses based on data obtained from a different subset of languages including the target

language, which is MSA, and the participants’ native languages.
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3.2.4 Previous studies in Arabic grammatical gender

During the past two decades, there have been a number of studies conducted on
grammatical gender acquisition and processing in Arabic as an L1 or an L2, although it is still
negligible compared to research on other languages such as Spanish, Dutch, and French. A
number of earlier studies in the field of SLA have investigated the acquisition of grammatical
gender from a developmental perspective by examining Pienemann’s (1998) Processability
Theory (PT). PT states that learners restructure their L2 knowledge according to processing
procedures, which occur in different stages in hierarchical order. In other words, the already
processed structures that learners “developed at one stage are necessary prerequisites for the
following stage” (Pienemann, 1998, p. 87). According to PT, learners can only produce what
they have processed. Studies within the PT framework have yielded unexpected findings
regarding the order in which L2 learners of Arabic acquire certain grammatical features such
as definite articles or nouns, noun-adjective (N-A) agreement, and subject-verb (S-V)
agreement. For example, while PT suggests that N-A agreement emerges in learners’
interlanguage before S-V agreement, Nielsen (1997) found that both structures emerged at the
same time in one participant’s interlanguage, and none of these structures were present in
another participant’s. Likewise, Alhawary (1999, 2003) found that the majority of his
participants acquired S-V agreement before N-A agreement, though participants received

formal instruction on N-A agreement before they did on S-V agreement.

One of the earliest studies that examined agreement in Modern Standard Arabic (MSA)
is by Mansouri (1995). This study tested whether the availability of discourse cues (discourse
coherence, lexical cues) and semantic information (humanness, animacy and collectivity) assist

the L2 learners on the production of subject-verb agreement morphology. The participants were
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English-speaking learners, and all were at a high level of proficiency. Two written tasks
(grammatical tasks and close test) were used in which learners were asked to fill in a blank with
a verb in the appropriate forms in terms of person, number, and gender markers. Mansouri
found that all these factors were significant in terms of helping the learners to identify the
correct form of verbs. The participants were able to produce the correct form even in the absence
of any semantic cues by extracting information from the general discourse context. Mansouri

highlights the role of proficiency in mastering the L2 grammar.

Within the framework of UG and L1 transfer theories, there exist a number of studies
that examined agreement in MSA. Alhawary (2005) investigated the acquisition of Arabic
morphosyntactic structures including subject-verb agreement, noun-adjective agreement, and
noun-adjective word order. The subjects were native English speakers and native French
speakers divided into three groups based on the amount of formal instruction in Arabic they
had received: first year, second year, and third year. Unlike French, English does not have a
grammatical gender system. Data included semi-spontaneous production data on three picture
tasks: picture description, picture differences, and picture sequencing. The results indicated that
with subject-verb agreement there was no significant difference between the L1 French groups
and the L1 English groups. However, there was a significant difference between them with
noun-adjective agreement, and with gender categories (semantic gender vs. grammatical
gender); the English participants faced more difficulty. The results also revealed that, overall,
the L1 French speakers outperformed the L1 English speakers; however, some advanced L1
English participants obtained a 100% correct score. Alhawary concluded that these results
support the FTFA hypothesis, which states that late learners can reach native-likeness in L2

regardless of L1s.
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In a later study, Alhawary (2009) also conducted longitudinal and cross-sectional
studies investigating the acquisition of nominal (noun-adjective) and verbal (subject-verb)
gender agreement in Arabic. The data were also collected via production tasks from L2 learners
with different L1s (English, French, and Japanese). Results from both studies showed that
participants tended to use masculine gender more than feminine gender in the case of nominal
gender agreement. In addition, English L1 and Japanese L1 participants performed significantly
worse than French L1 speakers when adding the correct feminine gender marker to adjectives
in order to agree with the corresponding feminine nouns. These studies also revealed that, unlike
the French L1 participants, both English and Japanese speakers seemed to have more difficulty
with nominal agreement than verbal agreement, as there was no significant difference between

all three groups with respect to verbal agreement.

In a recent study, Alhawary (2019) examined the acquisition of different structures in
MSA including nominal and verbal gender agreement. Using production tasks, he collected
data from Russian and Chinese learners of Arabic who had different lengths of exposure to the
target language. The results showed that no significant difference was found between the
participants on both verbal and nominal gender agreement. The Russian participants had no

advantage drawn from having a gender system in their L1.

Similarly, Alamry (2014) investigated the acquisition of subject-verb gender agreement
in L2 learners of Arabic. The participants were divided into two groups based on whether or
not their L1 has grammatical gender (e.g., Indonesian, Tagalog, French, Urdu). They were also
grouped into intermediate or advanced groups based on their proficiency level. Three tasks were
used in the study: a grammaticality judgment task, a sentence completion task, and a production

task. The Arabic learners performed significantly worse than the native speaker on all tasks.
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There was also a significant difference between the intermediate and advanced groups on all
tasks. There was, however, no significant difference between participants who have
grammatical gender in their L1s and those who do not on any of the tasks or in each of the
proficiency levels. The advanced learners did not perform as well as the native speakers,
however, the author argues that as the participants were still learning the language at the time

of conducting the study, they probably have not yet reached their final state of acquisition.

It should be noted here that all the above-mentioned studies in MSA gender agreement
have used either a production task or an offline comprehension task. No previous study has
used an online task such as SPR or ERP to test this issue. The current dissertation is an attempt
to fill the existing gap by using online methods, which will be explained in detail in the next

section.

3.3 The current study

This dissertation investigates grammatical gender processing in MSA and focuses on
subject-verb agreement. Specifically, it examines how native and late L2 learners of MSA
process gender agreement, and whether the nature of the underlying processes is similar in the
two populations. Theoretical linguistic models have proposed contrasting assumptions
regarding the extent to which late L2 learners can acquire grammatical gender in their L2. A
great deal of attention was given to the effect of the learners’ L1 and how it can facilitate or
hinder L2 acquisition. Therefore, this study is set up to examine the effect of L1 by including
L2 learners with different L1 backgrounds, which vary with respect to the presence or absence

of gender agreement. The study also controls for animacy effect by including animate and
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inanimate nouns in the stimuli, which also appears to be a controversial issue in terms of

whether or not it impacts gender agreement processing in both L1 and L2 settings.

A series of experiments were conducted to examine the processing of gender agreement
in MSA. Experiments 1 and 2 tested native speakers’ processing and used a self-paced reading
task (SPR: Experiment 1), and an ERP paradigm (Experiment 2). Experiments 3 tested L1 and
L2 speakers of MSA and used an offline grammaticality judgment task (GJT). Finally,

Experiment 4 tested L2 speakers of MSA and used an online self-paced reading task (SPR).

The ERP experiment (Experiment 2) only tested native speakers due to a lack of
advanced L2 learners in the city of Ottawa who meet the criteria of this study. As mentioned
earlier, one objective of the current dissertation was to examine whether the presence or absence
of a gender agreement system in L1 has an impact on L2 processing, which requires the
inclusion of learners with a gender system in their L1s (+Gender group) and learners without a
gender system in their L1s (-Gender group). In order to meet this objective, Experiments 3 and
4 took place in King Saudi University in Riyadh, Saudi Arabia, which lacked an ERP

laboratory.

3.3.1 Research questions and predictions

As outlined above, in the current study I aim to examine gender agreement processing
in MSA as a first and a second language. More specifically, I ask the following research
questions and offer my predictions for each of them respectively:

RQ 1: How do native speakers process gender agreement?
According to previous studies in gender agreement processing in different languages

(For SPR task: e.g., Alarcon; 2009; Dong, Wen, Zeng, & Ji, 2015; Sagarra & Herschensohn,
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2011; For ERP: Barber & Carreiras, 2005; Deutsch & Bentin, 2001; Gunter et al., 2000;
Molinaro et al., 2008b), MSA native speakers should show longer reaction time (in the SPR)
and a P600 and possibly a LAN (in the ERP) in response to sentences with gender agreement

violations as compared to sentences without agreement violations.

RQ 2: How do L2 speakers process and represent gender agreement? Will they show evidence
of processing gender agreement in a native-like manner?

RQ 3: Will L2 speakers’ L1 influence their representation and processing of gender agreement
in MSA? Will the results support the FTFA or FFFH?

As mentioned earlier, the current dissertation investigates MSA L2 speakers’ gender
agreement processing within two UG hypotheses, which are the FFFH (Hawkins & Chan, 1997)
and the FTFA (Schwartz & Sprouse, 1994). The former claims that certain features of functional
categories, including gender agreement, are inaccessible to L2 adult learners unless they have
these features instantiated in their L1. The latter proposed that attaining native-like in the L2 is
not limited by learners’ L1 or their age. The FTFA suggests that those L2 learners with
grammatical gender systems in their L1 will likely be better than those without a grammatical
gender system in their L1, however, L2 learners with no gender system will be able to overcome
this difficulty and will eventually achieve knowledge of the L2 gender system similar to those
of L2 learners with a gender system in their L1. In contrast, the FFFH predicts that the L1 will
determine the acquisition of the L2 gender system, and thus show significant differences at all
stages of development. Accordingly, L2 learners with gender systems in their L1s will always

outperform learners with no gender system, even at the final stage of acquisition.

With respect to the current dissertation’s research questions, the FFFH and FTFA make the
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following predictions:

a) The FFFH predicts that only the +Gender group will perform similarly to the native

speakers.

b) The FTFA predicts that both L2 learner groups (the +Gender group and the —Gender

group) will perform similarly to the native speakers.

c¢) The FFFH predicts that the +Gender group will outperform the —Gender group.

d) FTFA predicts that the —Gender group will perform similarly to the +Gender group.

RQ 4: Do nouns’ animacy affect gender agreement processing in native and L2 speakers?

The effect of animacy on gender agreement processing is not clear in the literature. It
has not been previously investigated in MSA. Further, previous studies in different languages
have revealed inconsistent results even within the same language (e.g., Spanish). Therefore, if
this effect exists, in the SPR experiment, participants should show differences in RT between
animate nouns and inanimate nouns. In the ERP experiment, participants should show an N400
in response to gender violations in sentences with animate nouns (semantic gender) as

compared to inanimate noun (grammatical gender).

RQ 5: Do sentence word orders affect gender agreement processing in native and L2 speakers?

The effect of word order on gender agreement processing in MSA has not yet been
studied. Since the gender agreement system is obligatory in the two-word orders (discussed in
chapter 2), participants may show no effect of word order. However, in case of L2 speakers

there might be an effect of their L1 in preferring one-word order over the other.

60



RQ 6: Do nouns’ gender (masculine, feminine) affect gender agreement processing in native
and L2 speakers??°

Previous research in MSA (Alamry, 2014; Alhawary, 2011), found that, unlike native
speakers who showed no effect of gender type, L2 speakers were more accurate
producing/accepting sentences with masculine than with feminine nouns. Accordingly, it is
predicted that native speakers, in the present study, will process masculine and feminine noun
in a similar manner. L2 speakers, on the other hand, may show preference for the masculine

form over the feminine form due to the fact that masculine in MSA 1is considered to be the

default form, and it is morphologically unmarked for gender.

20 The effect of gender type is not the main interest of the present study; however, our stimuli was controlled for
gender (masculine vs. feminine) to check for a possible effect of markedness/ default form on gender agreement
processing.
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Chapter 4

Gender agreement processing by native speakers

Introduction

As mentioned from the beginning, this dissertation explores gender agreement
processing in MSA. However, one important issue to consider when testing MSA is how
linguistically comparable Arabic varieties are to standard Arabic. One distinctive feature of the
Arabic language is diglossia, which refers to the co-existence of two genetically related
varieties of the same language in a particular speech society (Ferguson, 1959). In most Arabic-
speaking communities, there exist the standard literary variety (or MSA), and the colloquial
variety (spoken Arabic varieties). Typically, the standard form is used in official settings,
education, media, and writing, while the colloquial one is used on a daily basis for everyday
conversational purposes. Unlike colloquial variations of Arabic, which are specific to local
communities, standard Arabic is universally understood by all Arabic speakers (Eisele, 2002;
Tayash & Ayouby, 1992). The extent to which an Arabic spoken variety can be understood by
other communities is based on the degree of linguistic distance between this variety and
standard Arabic. Thus, considering the situation of Arabic as a diglossic language is essential
when studying Arabic mainly because it is hard to find a native speaker of Arabic who sustains
continuous production of MSA in everyday interactions. In order to minimize the effect of

diglossia, and to make sure that the experiments performed call upon the knowledge of interest
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in this dissertation, some steps were taken. First, I restricted the participation in Experiments 1
and 2 to one Arabic-speaking community. The Saudi community was chosen as it is one of the
varieties that is linguistically close to MSA, with minimal differences phonologically,
syntactically and lexically. Gender agreement, which is the concern here, is preserved in Saudi
Arabic in both SV and VS word orders. Second, I included only Saudi participants who had
completed their primary and higher education in Saudi Arabia, where MSA is the medium of
instruction, media, and official interactions. Third, the stimuli in the experiments included high
frequency words only, although this measure is not as important for native speakers as it is for

the L2 participants (discussed in Chapter 5).

The following sections report Experiment 1 (SPR) and Experiment 2 (ERP) for native
speakers. In both experiments, grammatical gender processing was explored. Participants were

not the same across the two experiments. However, the stimuli lists were the same.

4.1 Experiment 1: Self-Paced Reading (SPR)

As mentioned in Chapter 3, in an SPR task, participants’ reaction times (RTs) are
recorded while reading a sentence, and the basic assumption is that longer RTs at certain
positions in the sentence indicate processing difficulties. Previous research that had investigated
sentence processing using SPR (gender agreement: Sagarra & Herschensohn, 2011; number
agreement: Foote, 2011; tense/aspect agreement: Roberts, 2009; case marking: Jegerski, 2012)
has showed that sentences with grammatical violations induced longer RTs at the point of
violation, presumably as a result of difficulty incorporating a word that does not grammatically
match the existing context. The current experiment uses the SPR task and aims to answer the

following specific research questions:
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RQ 1) Will participants show sensitivity to gender agreement violations and hence show longer
RT on the target word resulting in the ungrammatical sentences as compared to the grammatical
ones?

RQ 2) Will participants show any evidence of nouns with a semantic gender (animates) being
easier to process, and thus will there be differences in RTs between sentences with animate
nouns and sentences with inanimate nouns?

RQ 3) Will participants show evidence of a specific word order being the default in MSA or of
a specific word order being considered more complex for them? Relatedly, will there be
differences in RTs as a result of word order alternations (VS word order versus SV word order)?
RQ 4) Will participants show any evidence of one gender being considered unmarked/ or as a
default and thus will there be differences in RTs between sentences with masculine nouns and

sentences with feminine nouns?

4.1.1 Participants

Fifteen native speakers of MSA took part in this experiment (9 males, 7 females). Their
ages ranged between 20 and 35 (mean= 26.9). Participants were recruited at King Saud
University in Riyadh, Saudi Arabia. All participants speak Saudi Arabic, and have completed
their primary and higher educations in Saudi Arabia. Most of them were monolingual, but they
have learned English as a second language. All participants needed to complete all tests, and to
score above 70% in the grammaticality judgment questions of the SPR task. All participants

were compensated with SR 60 (CAD $20).
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4.1.2 Material

Stimuli were created to test four conditions: grammaticality (grammatical vs.
ungrammatical), animacy (animate vs. inanimate), gender (masculine vs. feminine), and word
order (VS vs. SV). A total of 280 sentences (160 experimental and 120 fillers) were formed and
split into two lists. Each list had 140 sentences, consisting of 80 experimental sentences and 60
fillers. The same experimental sentences from these two lists were manipulated for word order
and gender match to create another two lists. Thus, four stimuli lists were created: lists 1 and 2
included sentences with VS word order, and lists 3 and 4 included sentences with SV word
order. Lists 1 and 3, and list 2 and 4 have the same sentences but, in addition to the verb-subject
order alternation, gender agreement was manipulated; that is, gender matched sentences in the
VS lists were manipulated to be gender mismatched in the SV lists and vice versa. Participants
performed two lists (one VS and one SV) and they were either lists 1 and 4, or lists 2 and 3 in

order to avoid seeing a sentence twice. Complete lists of stimuli are provided in Appendix A.

All experimental sentences were in the past tense, and started with a prepositional phrase
or an adverbial noun phrase. Half of the 80 experimental sentences were grammatical, and the
other half were ungrammatical. The grammatical ones were divided into four categories: 10
sentences with animate-masculine subjects, 10 sentences with animate-feminine subjects, 10
sentences with inanimate-masculine subjects, and 10 sentences with animate-feminine subjects.

The following are representative examples from the VS stimuli list:

(11) Masculine animate subject:
bikulli mafaqah 3arra ?1-his‘anu ?]-Sarabah

with hardship pullpastzmas  the-horsemassc.an  the cart
‘With difficulty, the horse pulled the cart’
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(12) Feminine animate subject:

gqabla  ?ams nasiy-at Fatimatu kitaba  ?an-nahowi
before yesterday  forgetpastsrem — Fatimahremsc.an book the-grammar

‘The day before yesterday, Fatimah forgot her grammar book’

(13) Masculine inanimate subject:

fi ?1-Qutilati ?l-madiyah qaddama  ?l-mat‘Samu xus‘umatin kabiirah
in holiday the last offerpast3mas  the-restaurantmas.sg.in  discounts — great

‘Last holiday, the restaurant offered great discounts’

(14) Feminine inanimate subject:

Cinda ?l-0fahirah ha3zab-at ?as-sahabatu noor  ?af-fams
at noon blockpast3rem  the-cloud remscin  light  the-sun

‘At noon, the cloud blocked the sunlight’

Here are examples from the SV stimuli list:

(15) Masculine animate subject:

gqabla sanatain ~ Mohammad taxarraja fi  ?ljamifah
before two years Mohammadmasscan graduatepastsmas — in the university

“Two years ago, Mohammad graduated from the university’

(16) Feminine animate subject:

bikulli  wod‘oh  ?l-mufallimatu Jarah-at ?ad-dars
with all clarity  the teacherremsc.an  explainpas.3 FEm the-subject

‘With all clarity, the teacher explained the subject’

(17) Masculine inanimate subject:

qabla [ahar ?1-Camalu lintahaa fi mahat‘at ?alqit'ar
before month  the-workmasscin  finishpastamas in station  the train

‘Last month, the work was done in the train station’
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(18) Feminine inanimate subject:

bisabab ?]-fawas’if ?ati-t'a?iratu ?aqlaS-at  fi waqt  muta?axxir
because the storm  the-airplaneremscin  departpast3rem  1n time  late

‘Because of the storm, the airplane departed late’

The ungrammatical sentences were designed to exhibit disagreement in gender between
the verb and the subject. The ungrammatical sentences also included 10 sentences with animate-
masculine subjects, 10 sentences with animate-feminine subjects, 10 sentences with inanimate-
masculine subjects, and 10 sentences with inanimate-feminine subjects. The following are

examples of ungrammatical sentences from the VS list (19 and 20) and the SV list (21 and 22).

(19) Masculine animate subject:

*bihirafiyatin baliyah s‘ana§-at ?an-naj3jaru ?bwaaban 3amiilah
proficiently ~ very = makepast3rem  the carpentervasscan doors  beautiful

‘Proficiently, the carpenter made beautiful doors’

(20) Feminine animate subject:

* bimaharatin kabirah tasallaqa N-qit‘atu ?[-fazarata
skilfully great  climb past3.mas the-catrem.sg.an  the tree

‘Skilfully, the cat climbed the tree’

(21) Masculine inanimate subject:

*bidon sabiq ?indar ?1-qaribu taCatfal-at wasata  ?an-nahr
without ~ warning the-boatmassciN Stoppast3rem  middle  the-river

‘Suddenly, the boat stopped in the middle of the river’

(22) Feminine inanimate subject:

* bisabab ~ ?as-surfah  ?as-sayyartu ?is‘t‘adam bir-ras‘iif
because of speeding  the-carremscin  collidepastsmas — with the sidewalk

‘Because of speeding, the car collided with the sidewalk’
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The 120 fillers were designed to draw the participants’ attention away from the structure
being investigated. Half of these fillers was grammatical (see example 23 below), and the other
half was not (see example 24 below). Since the incorrect part of the ungrammatical
experimental sentences was always at the beginning of the sentences, the ungrammatical fillers

were designed to show the incorrect part in a different position in the sentences.

(23) Grammatical sentence:

?al-qira?atu  tumattiSu ?an-nafsa wa tuyaddy  ?al-faql
reading entertain  the soul and nourish  the mind

‘Reading entertains the soul and nourishes the mind’

(24) Ungrammatical sentence:

* yatakawanu  baitu  3arinaa min ?arbaSati  yurfah
consist house neighbour our of four roomscG

‘Our neighbour’s house consists of four rooms’
To ensure that participants, and especially L2 speakers (tested in Experiments 3 and 4),
knew all of the vocabulary items used in the tasks, all words used were kept at a very basic

level, and participants were instructed to ask any questions they had before or during the task.

4.1.3 Procedures

The data for this experiment was collected at King Saud University in Riyadh, Saudi
Arabia over three days. Participants were tested individually or in small groups. Participants
had to complete the tests in one session in a computer lab, which lasted approximately for one
hour. Before starting the experiment, participants signed a consent form. After that, participants
were asked to perform a self-paced reading (SPR) task. This task consisted of two lists (a VS
list and an SV list). These two lists were broken up by a 10 to 15 minute break in which

participants filled out a short background questionnaire that asked for biographical data such as
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age, country of birth, country of primary and higher education, and information about other
languages in their background. Participants had to complete either lists 1 and 4, or list 2 and 3.
The lists were counterbalanced in two aspects. First, half of the participants completed lists 1
and 4, and half of them completed lists 2 and 3. Second, half of them started with a V'S list (1

or 2), and half of them started with an SV list (3 or 4).

For the SPR task procedure, participants were seated in front of computers on which the
experimental software (E-Prime software: Schneider, Eschman, & Zuccolotto, 2002) had been
loaded. They started the task by reading instructions that were given on the screen, and then
they completed eight practice trials prior to beginning the experimental trials. The task was a
centre non-cumulative presentation, in which the sentence appears on the centre of the screen
word by word one at a time. Each trial began with a fixation cross “+” symbol at the centre of
the screen to prompt participants to direct their gaze at the location of where the words of the
stimulus would appear. Each time participants pressed the space bar a single word appeared on
the centre of the screen until the end of the sentence. At the end of each trial, question marks
“27?7” appeared, which prompted participants to decide whether the sentence they just read is
grammatically correct or incorrect by pressing one of two keyboard keys, either “L” for correct,

or “A” for incorrect. An example of a trial is shown on Figure 4 below.

The grammaticality judgment test was added to the SPR task for various reasons. This
was done to ensure that participants were cognitively engaged in the task and not just pressing
buttons without paying attention to the stimuli. In addition, it provided complementary data
regarding participants’ accuracy rate to compare it with their RTs. Finally, it helped determine

the eligibility of participants, as those who scored less than 70% were excluded.

69



o0

Colaiioal)

N /
e /

il Self-Paced

Figure 4. Example of a trial in the SPR task. It is translated as “At the end of the day, the accountant
reviewed the documents”.

4.1.4 Results

4.14.1 The grammaticality judgment task

All native participants scored above 90% accuracy on the grammaticality judgment task
in both the VS list and SV list (Mean: 98.5% and 97.6% respectively). Their scores in the VS
list ranged between 96.25% and 100%, while in the SV they ranged between 93.75% and 100.

Thus, all 15 participants were included in the analysis.

4.1.4.2 The SPR task

A repeated measures analysis of variance (ANOVA) was conducted on the effect of four
independent variables (grammaticality, gender, animacy, and word position) on participants’
RTs. This was done separately for each word order. The first three variables included two levels

as follows: grammaticality included grammatical and ungrammatical, gender included
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masculine and feminine, and animacy included animate and inanimate. The fourth variable,

word position, included three levels: position 1, position 2, and position 3.

During the SPR task, reaction times (RT) for all words in the sentences were recorded.
However, only RTs for the critical word (CW), the word preceding it (CW-1), and the word
following it (CW+1) were included in the analyses (see examples 25 and 26 for illustration).
The critical word here means the word that rendered the sentences to be ungrammatical in the
ungrammatical sentences. Before conducting the analysis, RTs that were 2.5 standard
deviations (SD) above each participant’s mean were considered outliers and removed from the
analysis. Incorrect responses were also removed from the analysis. No data were removed in

the current experiment as a result of these procedures.

(25) Verb-Subject word order

a. qabla  ?ams nasiy-at Fatimatu kitaba  ?an-nahowi
(CW-1) (CW) (CW+1)
before yesterday forgetpast3rem  Fatimahremscan — book the-grammar

‘The day before yesterday, Fatimah forgot her grammar book’

b. * qabla ?ams nasiy Fatimatu kitaba  ?an-nahowi
(CW-1) (CW) (CW+1)
Before yesterday forgetpstsmas Fatimahremscan — book the-grammar

‘The day before yesterday, Fatimah forgot her grammar book’

(26) Subject-Verb word order

a. bikulli wod‘oh  ?2l-mu€allimatu [arah-at 2ad-dars
(CW-1) (CW) (CW+1)
with all clarity  the teacherremsc.an  explainpas.3 FEm the-subject

‘With all clarity, the teacher explained the subject’

b. *bikulli  wod'oh  2l-mufallimatu [arah 2ad-dars
(CW-1) (CW) (CW+1)
with all clarity  the teacherremsc.an  explainpastamas  the-subject

‘With all clarity, the teacher explained the subject’
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The following sections report on the results for each list separately. General significance
is assumed at the value p < 0.05, and a trend toward significance is assumed at the value p <
0.10. Greenhouse-Geisser correction of p-values was reported for repeated measure with more

than one degree of freedom.

4.14.2.1 SPR task analysis: the VS word order

A significant main effect of grammaticality (F (1, 14) = 34.983, p < 0.001) was found.
Participants were slower reading ungrammatical sentences (M = 610.24) compared to
grammatical sentences (542.80).

No main effect of gender was found (F (1, 14) =1. 41, p = 0.304). Participants had
approximately similar RTs on sentences with masculine nouns (M = 570.53) and on sentences
with feminine nouns (M = 582.50). Similarly, no main effect of animacy was found (£ (1, 14)
= 1.053, p = 0.322). Participants had approximately similar RTs on sentences with animate

nouns (M = 573.42) and on sentences with inanimate nouns (M = 579.62).

Further, the results revealed a significant main effect of word position (F (2, 28) =
16.347, p <0.001). Participants were significantly slower at the CW compared to the preceding

or following words (see table 4.1).

Table 4.1. Mean RTs according to word positions

Word Position Mean (SD)

CW-1 559.25 (29.36)
Native speakers CW 659.10 (46.13)

CW+1 532.84 (27.190)
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A significant interaction was found between grammaticality and word position (F (2,
28) = 14.186, p = 0.001). Follow-up analysis revealed that grammaticality had a significant
main effect only at the CW position (£ (2, 28) = 9.723, p = 0.003). Participants were slower at
CW in the ungrammatical sentences compared to the preceding or following words (see figure
5). This suggests that no spill-over effect was found in the Native Speaker data for the

grammatical gender violations.?! No other significant interactions were found.

CW+1

® Grammatical ® Ungrammatical

800
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3
2
1
0
CwW-1 cw

Figure 5. Mean RTs by grammaticality and word positions in VS word order

Mean RT in Millisecond
8 8 8

8

8

2L Spill-over effect refers to a case when a reader faces cognitive processing difficulties while processing a word
even after the eye has left the word (Murray, 2000; Rayner, 1998).
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4.1.4.2.2 SPR task analysis: the SV word order

A significant main effect of grammaticality (¥ (1, 14) = 44.917, p < 0.001) was also
found in the SV word order. Participants were slower reading ungrammatical sentences (M =
585.87) compared to grammatical sentences (522.01). No main effect of gender was found (¥
(1, 14) = 0.536, p = 0.476). Participants had approximately similar RTs on sentences with
masculine nouns (M = 557.97) and on sentences with feminine nouns (M = 549.92). Similarly,
no main effect of animacy was found (F (1, 14) = 0.020, p = 0.888). Participants had
approximately similar RTs on sentences with animate nouns (M = 554.32) and on sentences
with inanimate nouns (M = 553.56). The results also revealed a significant main effect of word
positions (£ (2, 28) = 33.006, p < 0.001). Participants were significantly slower at the critical

word compared to the preceding or following words.

Table 4.2. Mean reaction times according to word positions

Variable Mean (SD)

CW-1 533.17 (20.75)
Native speakers CW 619.18 (32.65)

CW+1 509.49 (21.45)

A significant interaction was found between grammaticality and word position (F (2,
28) = 25.293, p < 0.001). Follow-up analysis revealed that grammaticality had a significant
main effect at CW (F (1, 14) = 69.624, p <0.001), and at CW+1 (£ (1, 14) =8.391, p =0.012).
Participants were slower at CW and at CW+1 in the ungrammatical sentences (see Figure 6).
This suggests that spill-over effects are found in this word order. No other significant

interactions were found.

74



B Grammatical M Ungrammatical

800
700

600

0 I I I I
cw-1 ow

Figure 6. Mean RTs by grammaticality and word positions in SV word order
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4.1.5 Discussion

This study was conducted to investigate how native speakers of MSA process
grammatical gender. Fifteen participants performed an SPR task, in which they read sentences
while their reading times were recorded. The task was controlled for grammaticality, gender,
animacy, and word order. As expected, the results showed that participants were sensitive to
grammatical gender violations. This was confirmed by their longer RTs on sentences that
contained a grammatical gender violation compared to sentences that did not. This finding is
consistent with previous research that found differences in RTs between grammatical and
ungrammatical sentences, in which the ungrammatical sentences caused processing difficulty

that resulted in longer reaction times (Foote, 2011; Jegerski, 2012; Jiang, 2004; Jiang, 2007;

75



Juffs, 1998a; Juffs & Harrington, 1996; Roberts, 2009; Sagarra & Herschensohn, 2011;

Williams et al., 2001).

The results further revealed that there was no effect of gender. In both word orders,
native speakers showed relatively similar RTs for masculine nouns and feminine nouns (see
Table 4.3). This finding suggests that native speakers have no preference of one gender over
the other, which is in line with previous findings reporting no effect of gender among L1

speakers (Alamry, 2014; Alarcon, 2009; Alhawary, 2009).

Table 4.3. Mean RTs by word order and gender

Mean RT
Variable Difference
VS SV
Masculine 570.53 ms | 557.57 ms 11.97 ms
Gender
Feminine 582.50 ms | 549.92 ms 7.65 ms

* RTs for CW-1, CW, and CW+1 are collapsed all together.

With regard to noun animacy, the results showed no difference in RTs when nouns were
animate (e.g., t‘abiibah ‘doctor feminine’) Or inanimate (e.g., t‘awilah ‘table feminine’). Although
the effect of animacy in sentence processing is inconclusive, several studies have reported no
difference in agreement processing related to animate and inanimate nouns (Antén-Méndez,

Nicol, & Garrett, 2002; Barber, Salillas, & Carreiras, 2004).

Finally, the results from sentences of both VS and SV word orders showed that
participants were sensitive to grammatical gender violations. In both cases, RTs were longer
for the ungrammatical sentences than the grammatical ones. Moreover, the results for the
experimental conditions (gender, animacy, and word position) were similar. While no effect of

gender and animacy were found, the effect of word positions was noticeable with longer RTs
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at critical words. That being said, by comparing mean RTs in the two constructions, small
differences in RTs were found between the VS word order and the SV word order (see Table
4.4).

Table 4.4. Mean RTs comparison between VS and SV word orders

Mean RT
Variable Difference
VS SV
Grammatical 542.80 522.01 20.79
Grammaticality
Ungrammatical 610.65 585.87 24.78

* RTs for CW-1, CW, and CW+1 are collapsed all together.

Overall, RTs were slightly longer in the VS word order than in the SV word order in
both the grammatical and ungrammatical sentences. However, the difference in RTs between

the two constructions reached its maximum at the critical word in the ungrammatical sentences

(see Table 4.5).

Table 4.5. Mean RTs by grammaticality at the critical word position for VS and SV word orders

Mean RT
Variable Difference
VS SV
Grammatical CW 557.33 550.99 6.34
Ungrammatical Cw 737.60 687.36 50.24

RTs from Table 4.5 show that participants took longer to process gender violation in the VS
word order than in the SV word order. Although the critical word in the VS order is the subject
and, in the SV order, it is the verb, the difference in RT is not due to the word category itself.
This can be proven by the similarity in RTs between CW-1 in VS (which is the verb, M= 546.05

ms) and CW-1 in SV (which is the subject, M= 534.14 ms). A potential explanation for the
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difference between the two constructions is that the gender violation is more complex to repair
in the VS word order than in the SV word order. That is, as mentioned in Chapter 2, the
agreement system in MSA differs according to the presence of a VS or SV sentence word order.
In the case of the VS order, the verb partially agrees with its subject in gender and person. As
a result, the agreement system allows for the subject to be either singular, dual or plural.
Consider examples 27 and 28, which show possible subjects that can follow a masculine (or

non-marked) verb in 27, and a feminine verb (marked with a feminine marker) in 28.

. ?l-muSallim
—— a) masculine singular
the-teacher yi45 s

_ ?l-mu€allimaani
—— b) masculine dual
the two teachers yas pual

27) dzaa?a ) ?l-muSallimuuna
——— c¢) masculine plural —_
COMEp,gt 3 MAS. the teachers pa5 spr.

i ?l-ridzal
d) masculine broken rndzalu

plural the-men a5 gpr
- ?l-niswatu

e) feminine broken >

plural the-women ggp ppL

‘The teacher/ two teachers / teachers / men / women came’
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— a) feminine singular

—— b) feminine dual

28) &%aa?at

COMEp,st 3 FEM

——— c¢) feminine plural

d) feminine broken
plural

| e) masculine broken
plural

?l-muSallimatu

the-teacher ggp 5

?l-muSallimataani
the two teachers pgy pual

?l-muSallimatu

the teachers pgypspr.

?l-niswatu

the-women FEM.BPL

?l-ridzalu

the-men MAS.BPL

‘The teacher/ two teachers / teachers / women / men came’

Examples 27a,b,c and 28a,b,c show that the verbs in these sentences agree with the subjects in
gender but not in number; the verbs remain the same with the singular subject (27a and 28a),
the dual subject (27b and 28b), and the plural subject (27c and 28c). Further, examples 27 and
28 show a fourth possibility, which is the case of broken plural. In the VS construction, if the
subject is broken plural, the verb can optionally agree or not agree in gender. In examples 27d

and 28e, both sentences have the same subject 2-ridzalu ‘men’, but in 28e the verb has the

gender suffix -at, while the verb in 27d does not.?

In contrast, in the SV order the verb exhibits full agreement with the subject in gender,

person, and number, as demonstrated in (29) for a masculine subject and in (30) for a feminine

subject.

22 Sentences 27d and 28e convey different meanings. In 27d, what is conveyed is that men came one by one,

while in 28e, the sentence means that they came in a group. The same differences apply to 27¢ and 28d,

respectively.
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(29) a. masculine singular

b. masculine dual

c. masculine plural

d. masculine broken plural

‘The teacher / two teachers/ teachers /men came’

(30) a. Feminine singular

b. Feminine dual

c. Feminine plural

d. feminine broken plural

v

v

v

v

v

v

v

v

‘The teacher /two teachers/ teachers /women came’

?l-mufallimu
the-teachermas.sg

?l-mufallimaani
the two teachers mas. pual

?l-mufallimuuna
the- teachers mas.spL

?l—ri(ﬁalun
the-men mas.BpL

?l-mufallimatu
the-teacherrem s

?l-mufQallimataani
the two teachers rem. Dual

?l-mufallimaatu
the teachers rem.spL

?l-niswatu
the-woman rem.BpL

dzaa?a
COMCpast.3.MAS.SG

dzaa?aa
COMCPast.3.MAS.Dual

dzaa?uu
COMCpast.3. MAS.PL

dzi?uu
COMCpast.3. MAS.PL

dzaa?at
COMCpast.3.FEM.SG

—

dzaa?ataa
COMCPast.3.FEM.Dual
dzi?na
COMCpast.3. FEM.PL
dzi?na

COMCpast.3. FEM.PL

In examples 29 and 30, the verb agrees fully with its subject in gender as well as in number,

even in the case of broken plural.

This asymmetry in agreement between VS and SV word orders might explain the delay

in RTs in the case of the VS word order. In this word order, the subject could be either singular,

dual, sound plural, or broken plural, and the sentence will remain grammatically correct if

gender is matching except for the broken plural, which allows for optional gender agreement.

Thus, when the processor encounters a gender agreement violation in VS sentences s/he has to

compute all possible options in order to repair and reconstruct the sentence. This is not the case

with gender violation in the SV word order, which definitely requires less steps to repair. This
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result provides additional support to previous research that suggest that increase in repair
complexity is reflected in the online processing (Aleman Bafion & Rothman, 2016; Barber &

Carreiras, 2005; Popov & Bastiaanse, 2018).
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4.2 Experiment 2: Event-related potential (ERP)

Introduction

Experiment 2 utilized ERP to investigate the neurophysiological processing of gender
agreement in MSA by native speakers. As no previous ERP study has examined gender
agreement processing in MSA, this experiment contributes to the ERP literature by providing
novel data that will expand our understanding of L1 speakers’ gender agreement processing as

it unfolds in real time.

As discussed in Chapter 3, the ERP technique has been widely used to investigate how
language is constructed and processed in the human brain. Previous ERP research concerning
gender agreement processing shows that native speakers consistently demonstrated a P600
effect, which was at times preceded by a LAN effect in response to agreement violations within
sentential contexts. This P600 effect is often observed at the beginning, at approximately 500
ms after stimuli onset, and lasts up to 800-1000 ms. This trend has been consistently established
across various languages such as Spanish (Barber & Carreiras, 2005), German (Gunter et al.,
2000), Hebrew (Deutsch & Bentin, 2001), and Dutch (Hagoort & Brown, 1999). Moreover,
researchers have been interested in one of the various factors that may interact with the syntactic
processing of gender agreement: the semantic and syntactic processing interaction. Though this
has been a topic of interest, the effect of semantic gender on the agreement process is
inconclusive in the literature. For example, Deutsch and Bentin’s (2001) study on Hebrew
reported an N400 effect as a result of semantic gender violations, while Barber et al.’s (2004)

study on Spanish did not find such an effect.

82



In light of this research, the current experiment aims to examine how L1 speakers of
MSA process gender agreement and whether their processing is influenced by animacy, noun
gender type, and word order. Using ERP, I aim to answer the following specific research

questions:

RQ 1) Will participants show sensitivity to gender agreement violations and hence generate a

P600 with/without LAN for the ungrammatical sentences as compared to the grammatical ones?

RQ 2) Will participants show any evidence of distinctively processing nouns with a semantic
gender (animates) and nouns with grammatical gender (inanimate), and thus generate an N400

effect in response to semantic gender violation?

RQ 3) Will participants show evidence of a word order being the default in MSA or of a word
order being considered more complex for them? Relatedly, will there be differences in
neurocognitive activities as a result of word order alternations (VS word order versus SV word

order)?

RQ 4) Will participants show any evidence of one gender being considered unmarked or being
considered a default? Relatedly, will there be differences in amplitude between sentences with

masculine nouns and sentences with feminine nouns?
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4.2.1 Participants

Twenty native speakers of MSA took part in this experiment (18 males, 2 females).??
Their ages ranged between 19-35 (mean= 26.7). Participants were recruited from the Saudi
community in Ottawa, and were tested at the ERPling lab at the University of Ottawa. All
participants speak Saudi Arabic, and have completed their primary and, for some of them, their
higher educations in Saudi Arabia. All of them speak English as an L2. They have learned
English as an L2 in Saudi, but became more proficient after they arrived in Canada. All
participants were right-handed, did not have any visual impairments, and had no history of
neurological or linguistic disabilities. One participant was excluded before analysis because of

a technical failure. All participants were compensated with CAD $20.

4.2.2 Material

The same materials used in the SPR task were used in this experiment (please refer to

section 4.1.2, p.65 for more details).

4.2.3 Procedures

Participants were tested individually in a single session with a break of 10-15 minutes
between the lists. During this break, participants were asked to fill out a short background
questionnaire that asked for biographical data such as age, country of birth, country of primary
and higher education, and information about other languages in their background. Participants

began by filling out a consent form. Then, the ERP cap and facial electrodes were placed on

23 The male participants outnumbered the female due to the nature of the study. The ERP capping procedures
requires touching the participant and due to cultural norms, it was difficult to recruit female participants from the
Saudi community.
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participants’ head and face. They were then seated in a soundproof room facing a 20-inch
computer screen. Participants were asked to silently read a series of sentences and to judge
whether they were a grammatically correct or incorrect. Sentences were presented using the
RSVP (Rapid Serial Visual Presentation) method and in random order. Prior to the experimental
trials, participant completed eight practice trials. Each trial began with a fixation cross at the
center of the screen, which disappeared when the participant pressed the space bar. Then
sentences were presented word by word in black font against a white background. Each word
remained on the screen for 300 ms and was followed by a blank screen for 200 ms. At the end
of each sentence question marks “???” appeared on the center of the screen to prompt the
participants to give their judgment about the grammaticality of the previously presented
sentence. The question marks remained on the screen until participants pressed one of two keys:
the right arrow for correct or the left arrow for incorrect. Then the next trial began after an

interval of 300 ms. An example of a trial is shown in Figure 7 below.

Same as in the SPR task, participants were counterbalanced across the stimuli lists. Half
of the participants completed lists 1 and 4, and half of them completed lists 2 and 3. Further,
half of them started with a VS list (1 or 2), and half of them started with an SV list (3 or 4).
Time wise, the experimental task lasted approximately 40-50 minutes. Each list took 15-20

minutes, with a 10 to 15 minute break between them.
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Self-triggered

gee

Blank screen 200 ms

Self-triggered

Figure 7. Example of a trial in the ERP (including the verb ‘reviewed’ and the subject ‘the accountant”).

4.2.4 Electrophysiological Recording

EEG activity was continuously recorded from 64 scalp electrodes mounted on an elastic
cap (Quik-Cap by Compumedics Neuroscan). Six additional facial electrodes were placed on
participants’ face, that is, two electrodes (hEOGr and hEOGI) were placed on the outer canthus
of the eyes to record horizontal eye movement, two electrodes (VEOGu and EOGI) were placed
above and below the left eye to record the vertical movement and blinks, and two electrodes
(M1 and M2) were placed behind both mastoids. Electrode impedances were kept below 10

KQ.

For each target word, the continuous data were segmented into 1,150 ms long epochs
including a 150 ms pre-stimulus baseline. Average ERP waveforms were time-locked to the
onset of the target word. The target word is the word that rendered the sentences to be
ungrammatical in the ungrammatical version of the sentences. In a VS word order sentence, the

target word is the subject, while in the SV word order sentence the target word is the verb. The
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data were re-referenced offline to the average activity of the left and right mastoid, and filtered
with a low-pass 0.30 Hz forward filter. Trials with artifacts due to eye movements or excessive
muscle activity were rejected prior to analysis. After artifact rejection, approximately the same

number of trials were kept per condition, ranging between 7 to 8 out of 10 across conditions.

4.2.5 Analysis

The statistical analyses were carried out on four time-windows based on the previous
literature and visual data inspection: 300-450 ms, 450-600 ms, 600-800 ms, and 800-1000 ms.
The 300-450 ms time window was chosen for the detection of LAN and N400 effects, which
were observed in this time window in previous studies on agreement processing in different
languages (Gunter et. al, 2000; Deutsch & Bentin, 2001; Barber & Carreiras, 2005; Caffarra et.
al., 2015). The 450-600 ms time window was for the detection of the onset of the P600, which
was mainly based on visual inspection. The 600-800 ms time window was for the early P600,
and the 800-1000 ms time window was for the late P600. During these two time-windows, the
P600 has been robustly documented in response to agreement violation (Kaan, 2007; Swaab et
al., 2012). The ERP effects were evaluated via the average of mean amplitudes of nine
electrodes, each electrode represented a region of interest as follows: left anterior (F3), left
central (C3), left posterior (P3), mid anterior (Fz), mid central (Cz), mid posterior (Pz), right
anterior (F4), right central (C4), and right posterior (P4). These regions of interest were included
in the statistical analysis as different topographical variables: anteriority, and laterality. For
each time window, a repeated measures Analysis of Variance (ANOVA) was conducted on five
independent variables, that is, grammaticality with two levels (grammatical, ungrammatical),
gender with two levels (masculine, feminine), animacy with two levels (animate, inanimate),

anteriority with three levels (anterior, central, posterior), and laterality with three levels (left,
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mid, right). Figure 8 below shows the distribution of the electrodes included in the analysis.
General significance is assumed at the value p < 0.05, and a trend toward significance is
assumed at the value p < 0.10. Greenhouse-Geisser correction of p-values was reported for

significant effects with more than one degree of freedom.

Figure 8. Map of the cap electrodes (coloured electrodes represent the electrodes that were included in
the analyses).

Effects related to the topographical variables (anteriority, laterality) were reported only
in case of interaction with grammaticality. Separate ANOV As were conducted on the VS word

order and SV word order. The following sections report on the results for each list separately.
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4.2.6 Results

4.2.6.1 Behavioural: The grammaticality judgment task

All native participants scored above 90% accuracy on the grammaticality judgment task
in both VS and SV lists (Mean: 95.5% and 96.3% respectively). Their scores in the VS list
ranged between 90% to 98.75%, while in the SV they ranged between 92.5% and 100. Thus,

all 19 participants were included in the analysis.

4.2.6.2 The ERP results: VS word order

A visual inspection of the grand-averaged waveforms showed differences between
grammatical and ungrammatical sentences. That is, the ungrammatical sentences elicited
greater positivity than the grammatical sentences. This positivity emerged at approximately 480
ms post-stimulus onset, peaked at roughly 700 ms and was evident until approximately 1000
ms. It was larger across central and posterior regions, but with some involvement of the mid
and left anterior. The timing and topographical distribution of this positive-going wave are
compatible with the P600 effect. Mean amplitudes for the grammaticality condition are shown
in Figure 9 and 10 below (Figure 9 shows ERP waveforms at the representative electrodes of
each region of interest, while Figure 10 shows mean amplitudes collapsed across all sites at

different time windows).
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Grammatical
Ungrammatical
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Figure 9. ERP grand-average waveforms for the grammaticality condition at the representative
electrodes of each region of interest. Positivity is plotted upward.
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Figure 10. Mean amplitudes for the grammaticality condition is collapsed across all sites at the different
time windows.
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300-450 ms: A repeated measure ANOVA revealed that there was no significant main effect of
grammaticality (F (1, 18) = 0.287, p = 0.599), and no significant main effect of gender (¥ (1,
18) =0.274, p = 0.607). There was, however, a significant main effect of animacy (F (1, 18) =

5.989, p = 0.025). The animate nouns elicited greater positivity than inanimate nouns.

In addition, a trend toward a significant interaction was found between grammaticality,
animacy, and laterality (F (2, 36) = 3.298, p = 0.068). Follow-up analyses revealed that within
grammaticality, an animacy x laterality interaction was significant in ungrammatical sentences
only (¥ (2, 36) = 7.036, p = 0.003). Animacy had a significant main effect over the mid (¥ (1,
18) = 6.033, p = 0.024) and right regions only (£ (1, 18) = 8.794, p = 0.008), but not over the
left regions (F (1, 18) = 2.362, p = 0.142). Animate nouns elicited greater positivity than
inanimate nouns (see Figure 11). No other significant interactions were found in this time

window.
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Figure 11. Mean amplitudes by animacy and laterality within ungrammatical sentences

Mean amplitudes
Microvolt

Mid Right

Ungrammatical sentences

300-450 ms

450-600 ms: A repeated measures ANOVA revealed that the main effect of grammaticality was
not significant, but that it indicated a trend towards a significant pattern (¥ (1, 18) =3.431, p =
0.08). Ungrammatical sentences (M= 2.05 pv) elicited greater positivity than grammatical

sentences (M= 1.256 pv).

There was no significant main effect of gender (F (1, 18) = 0.825, p = 0.376). There
was, however, a significant main effect of animacy (£ (1, 18) =5.610, p = 0.029). The animate
nouns (M= 2.12 pv) elicited greater positivity than inanimate nouns (M= 1.18 uv). No other

significant interactions were found in this time window.
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600-800 ms: A repeated measures ANOVA revealed a significant main effect of grammaticality
(F (1, 18) = 15.133, p = 0.001). Ungrammatical sentences (M= 3.72 nv) elicited greater

positivity than grammatical sentences (M= 1.83 pv).

No significant main effect of gender was found (F (1, 18) = 0.348, p = 0.562).
There was a significant main effect of animacy (F (1, 18) = 5.266, p = 0.034). Animate nouns

(M= 3.28 pv) elicited more positive waveforms than inanimate nouns (M= 2.28 uv).

In addition, the results revealed a significant interaction between grammaticality and
anteriority (F (2, 36) = 8.065, p = 0.002). Follow-up analysis revealed that this interaction was
significant over the central region (F (1, 18) =5.916, p = 0.026) and the posterior region (¥ (1,
18) =39.105, p < 0.001), and indicated a trend over the anterior region (F (1, 18) =3.646, p =
0.072). Ungrammatical sentences elicited greater positivity over all regions, but with a
significant difference over the posterior region compared to anterior and central regions (see

Figure 12). No other significant interactions were found in this time window.
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Figure 12. Mean amplitudes by grammaticality and anteriority

800-1000 ms: A repeated measures ANOVA revealed a significant main effect of
grammaticality (F (1, 18)=13.181, p = 0.002). Ungrammatical sentences (M= 2.42 uv) elicited

greater positivity than grammatical sentences (M= 0.33 pv).

There was no significant main effect of gender (F (1, 18) = 0.560, p = 0.464) and no
significant main effect of animacy (£ (1, 18) = 2.926, p = 0.104). There was a significant
interaction between grammaticality and anteriority (¥ (2, 36) = 6.893, p = 0.005). Follow-up
analysis revealed that grammaticality had a significant main effect over the central region (F
(1, 18) =7.198, p =0.015) and the posterior region (F (1, 18) =26.898, p <0.001), and indicated
a significant trend over the anterior region (¥ (1, 18) = 3.492, p = 0.078). Ungrammatical

sentences elicited greater positivity than grammatical sentences over all regions (see Figure 13).
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Figure 13. Mean amplitudes by grammaticality and anteriority

In addition, there was a significant interaction between grammaticality, anteriority, and
laterality (F (4, 72) = 3.525, p = 0.027). Follow-up analysis revealed that grammaticality had a
significant main effect over the right anterior region (¥ (1, 18) = 8.397, p = 0.01), over the left
central region (¥ (1, 18) = 4.893, p = 0.04), over the mid central region (F (1, 18) = 11.880, p
= 0.003), and over all posterior regions (F (1, 18) = 26.898, p < 0.001). Ungrammatical
sentences elicited greater positivity than grammatical sentences (see Figure 14). No other

significant interactions were found in this time window.
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Figure 14. Mean amplitudes by grammaticality, anteriority, and laterality

4.2.6.3 The ERP results: SV word order

A visual inspection of the grand-averaged waveforms showed differences between
grammatical and ungrammatical sentences. The ungrammatical sentences elicited greater
positivity than the grammatical sentences. This positivity emerged at approximately 530 ms
post-stimulus onset, peaked at roughly 700 ms, and was evident until approximately 850 ms. It
was larger across posterior regions, but with some involvement of the central region. The timing
and topographical distribution of this positive-going wave are compatible with the P600 effect.
Figure 15 shows the grand average ERP waveforms at the representative electrodes of each
region of interest, and Figure 16 shows and mean amplitudes for the grammaticality condition

collapsed across all sites at different time windows.
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Figure 15. ERP grand-average waveforms for the grammaticality condition at the representative
electrodes of each region of interest. Positivity is plotted upward.
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Figure 16. Mean amplitudes for the grammaticality condition are collapsed across all sites at the
different time windows.
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300-450 ms: A repeated measures ANOVA revealed that there was no significant main effect
of grammaticality (F (1, 18) = 0.562, p = 0.463), of gender (¥ (1, 18) = 1.586, p = 0.224), nor

of animacy (F (1, 18) =2.989, p = 0.101).

However, there was a trend toward a significant interaction between grammaticality,
animacy, anteriority, and laterality (¥ (1, 18) =3.704, p = 0.079). Follow-up analysis revealed
that within grammatical sentences, animacy had a significant main effect (¥ (1, 18) = 6.460, p
=0.02). This effect of animacy was significant over the anterior regions (£ (1, 18) =8.797, p =
0.008), and was also significant over the mid central region (¥ (1, 18) =10.834, p =0.004) and
the right central region (£ (1, 18) = 10.809, p = 0.004). Inanimate nouns in the grammatical
sentences elicited greater positivity than animate nouns. (see Figure 17). No other significant

interactions were found in this time window.
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Figure 17. Mean amplitudes by animacy, anteriority, and laterality within the grammatical sentences
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450-600 ms: A repeated measures ANOVA revealed no significant main effect of
grammaticality (£ (1, 18) = 0.002, p = 0.967), of gender (¥ (1, 18) =2.177, p = 0.157), or of

animacy (F (1, 18) = 1.757, p = 0.202).

There was a significant interaction found between grammaticality and laterality (F (2,
36) =3.563, p = 0.041). Follow-up analyses revealed that, within grammaticality, there was a
significant main effect of laterality within ungrammatical sentences (£ (2, 36) = 9.311, p =
0.002), but not within grammatical sentences (£ (2, 36) = 2.439, p = 0.102). Ungrammatical
sentences elicited greater positivity over the mid region as compared to the left and right regions

(see Figure 18).
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Figure 18. Mean amplitudes by ungrammatical sentence and laterality
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There was also a trend toward a significant interaction between grammaticality,
animacy, anteriority, and laterality (¥ (4, 72) = 2.839, p = 0.057). Follow-up analysis revealed
that within grammatical sentences, animacy had a significant main effect (¥ (1, 18) = 7.428, p
= 0.014). This effect of animacy was significant over the anterior regions (F (1, 18) =9.165, p
= 0.007) and over the central region (¥ (1, 18) = 7.947, p = 0.011), and indicated a trend over
the right posterior region (F (1, 18) = 4.205, p = 0.055). Inanimate nouns in the grammatical
sentences elicited greater positivity than animate nouns (see Figure 19). No other significant

interactions were found in this time window.
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Figure 19. Mean amplitudes by grammatical sentences, anteriority, and laterality
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600-800 ms: A repeated measures ANOVA revealed no significant main effect of
grammaticality (F' (1, 18) = 2.840, p = 0.109), of gender (£ (1, 18) =2.225, p = 0.153), and of
animacy (F (1, 18) = 2.984, p = 0.101). There was a significant interaction found between
grammaticality and anteriority (¥ (2, 36) = 11.947, p = 0.001). Follow-up analyses revealed no
significant main effect of grammaticality over the anterior region (¥ (1, 18) =0.209, p = 0.653)
and over the central region (£ (1, 18) =2.512, p = 0.130), but there was a significant main effect
over the posterior region (F (1, 18) = 8.495, p = 0.009). The ungrammatical sentences elicited
greater positivity than grammatical sentences over all anteriority regions but with a significant

difference over the posterior region (see Figure 20).
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Figure 20. Mean amplitudes by grammaticality and anteriority
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There was a trend towards a significant interaction between grammaticality and
laterality (F (2, 36) = 3.303, p = 0.052). Follow-up analyses revealed no significant main effect
of grammaticality over the left region (F (1, 18) =2.099, p = 0.165), nor over the right region
(F (1, 18)=1.888, p =0.186), but there was a significant main effect over the mid region (F (1,
18) = 4.440, p = 0.049). Ungrammatical sentences elicited greater positivity than grammatical
sentences over the mid region compared to the left and right regions (see Figure 21). No other

significant interactions were found in this time window.
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Figure 21. Mean amplitudes by grammaticality and laterality
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800-1000 ms: A repeated measures ANOVA revealed no significant main effect of
grammaticality (F (1, 18) = 2,460, p = 0.134), no significant main effect of gender (¥ (1, 18) =

0.628, p = 0.438), and no significant main effect of animacy (¥ (1, 18) =1.976, p = 0.177).

There was a significant interaction between grammaticality and anteriority (¥ (2, 36) =
14.388, p < 0.001). Follow-up analyses revealed a significant main effect of grammaticality
over the posterior region (F (1, 18) =8.507, p = 0.009), but not over the anterior region (¥ (1,
18) = 0.003, p = 0.958), nor over the central region (F (1, 18) = 2.592, p = 0.125).
Ungrammatical sentences elicited greater positivity than grammatical sentence over all

anteriority regions, but with a significant difference over the posterior region (see Figure 22).
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Figure 22. Mean amplitudes by grammaticality and anteriority
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There was also a trend toward significant interaction between grammaticality and
laterality (F (2, 36) =2.937, p = 0.072). Follow-up analyses revealed no main significant effect
of grammaticality over the left region (£ (1, 18) = 1.343, p = 0.262), and no significant effect
over the right region (¥ (1, 18) = 1.733, p = 0.205), but indicated a trend toward significance
over the mid region (¥ (1, 18) = 4.276, p = 0.053). Ungrammatical sentences elicited greater
positivity than grammatical sentences over all laterality regions, but with a significant
difference over the mid region (see Figure 23). No other significant interactions were found in

this time window.
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Figure 23. Mean amplitudes by grammaticality and laterality
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4.2.6.4 Summary of ERP results:

Before discussing the results, the following table summarizes the ERP results for both VS and

SV word orders.

Table 4.6. ERP results for both VS and SV word orders

. . Word order
Time Experimental
window variable
VS SV
Grammaticality | No main effect No main effect
Gender No main effect No main effect
350-400 ms - . No main effect
Significant main effect: * o .
- . Only within grammatical
. animate nouns elicited more .S
Animacy e . sentences, Inanimate nouns
positivity than inanimate .. e
elicited more positivity than
animate ones
No main effect but there was
L a trend: ungrammatical No main effect
Grammaticality .
sentences were more positive
than grammatical ones
400-600 ms Gender No main effect No main effect
. . N in effect
Significant main effect: * O main e1ee .
- . Only within grammatical
. animate nouns elicited more .
Animacy e . sentences, Inanimate nouns
positivity than inanimate .. e
elicited more positivity than
animate ones
Significant main effect: No main effect
ungrammatical sentences *significant over posterior
Grammaticality were more positive than region and mid region:
grammatical ones ungrammatical sentences
*significant over central and | were more positive than
posterior regions grammatical ones
600-800 ms
Gender No main effect No main effect
Significant main effect:
. animate nouns elicited more | No main effect
Animacy

positivity than inanimate
nouns
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Grammaticality

Significant main effect:
ungrammatical sentences
were more positive than
grammatical ones
*significant over central and

No main effect
*significant over posterior
region and mid region:
ungrammatical sentences
were more positive than

800-1000 ms posterior regions grammatical ones
Gender No main effect No main effect
Animacy No main effect No main effect

The symbol * indicates a result of an interaction, not of a main effect.
Y

4.2.77 Discussion

The current experiment utilized ERP to examine the processing of gender agreement
between the verb and the noun in MSA. Nineteen native speakers of Arabic participated.
Overall, the results of this experiment mirrored the results of Experiment 1 (the SPR
experiment) in three aspects: (1) native speakers were sensitive to gender agreement violation;

(2) there was no effect of gender type; and (3) there was an effect of word order alternation.

My findings in this experiment reveal that native speakers of MSA were sensitive to
gender violation. Particularly, the ungrammatical condition elicited different responses
compared to the grammatical condition. This effect of ungrammaticality was found between
approximately 500-950 ms, and yielded a large positivity with a posterior distribution, which
can be reasonably interpreted as a P600 effect. This finding is in line with most previous studies
that have investigated the processing of agreement in a sentential context (e.g. Barber et al.,
2004; Gunter et al., 2000, Hagoort, 2003). The P600 is interpreted as a stage in which
integration and reanalysis take place (Friederici, 2002; Hagoort et al., 1993). When a syntactic

integration between two elements in the sentences fails due to a given violation, reanalysis
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processes takes place to integrate the deviant element and derive meaning of the sentences.
Participants in the current study showed this effect as a result of failing to establish gender

agreement between verb and noun due to a gender violation.

Furthermore, the P600 was not preceded by a LAN, which generally emerges in
response to morphosyntactic violations (Friederici, 2002; Hagoort & Brow, 1999; Molinaro et
al., 2011a). Analyses carried out in the 300-450 ms time window showed no significant effect
of gender agreement violation. Moreover, additional analyses were carried out in the 80-200
ms and 200-300 ms time windows to make sure there was no presence of an earlier effect (LAN
or ELAN). These additional analyses were conducted for two reasons: first, visual inspections
of ERP waveforms in the VS word order showed a left anterior negativity around 100 ms after
stimulus onset (see Figure 24). Second, Deutsch and Bentin (2001) examined gender agreement
between verb and nouns in Hebrew and reported that ELAN was found in 100-150 ms time
window. However, none of the analyses revealed a significant difference between grammatical

and ungrammatical sentences.
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Figure 24. ERP waveforms by grammaticality in the VS word order.

The absence of E/LAN effects in the current study is consistent with a number of studies
that did not report this effect for agreement violations in native speakers (Aleman Bafion et al.,
2012; Nevins et al., 2007; Wicha et al., 2004). There have been a number of accounts in the
literature that have attempted to explain the lack of a LAN. Hagoort and Brown (1999),
Molinaro et al. (2011a) and Molinaro et al. (2011b) suggest that only overt morphological
violations can elicit a LAN effect. In other words, they proposed that the lack of a LAN in
agreement processing studies might be attributed to the absence of morphological cues on the
agreeing elements. The finding of the present study did not support this proposal since nouns
in MSA are morphologically marked for feminine gender, and thus it follows that the lack of a
LAN cannot be due to the nonexistence of morphological cues. In addition, Molinaro et al.
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(2015) suggest that choosing the left mastoid as a reference for the EEG recording may
influence the presence of LAN. Their proposal is based on the left-lateralization of this
component and the fact that studies that referenced to the left mastoid reported the LAN less
than studies that referenced to the average of the mastoids. This is not supported by the results
of this study either, since the recording was referenced to the average of the mastoids, yet no
reliable LAN was observed. The third account proposed another methodological factor, which
is that of the averaging procedures. Several ERP studies (Osterhout, 1997; Osterhout et al.,
2004; Tanner & van Hell, 2014) found that the LAN effect observed on a single-subject basis
did not correspond to the one after averaging the ERP responses across items and subject (also
known as the grand average). The results of this study neither supports nor refutes this account,
since the data of this study was based on grand average. It might be the case that LAN was
present in some individual ERP data but was cancelled due to averaging; confirming this
account would require an in-depth analysis of individual data, which is beyond the scope of this
study. Regardless, the results of this study concur with a large body of literature that examined
agreement processing and found a P600 effect only without a LAN to ungrammatical sentences

(Hammer et al., 2008; Nevins et al., 2007; Schmitt et al., 2002; Wicha et al., 2004).

With regard to the effect of gender, this experiment proved it to be insignificant at any
time window in both VS order and SV order.>* In other words, both masculine nouns and
feminine nouns were processed in a similar manner regardless of word order. Moreover, both
masculine and feminine subject-verb pairs elicited P600 effects in the ungrammatical condition,

which is a main finding of the current experiment. This result contributes to the current literature

24 See Appendix E for interactions between gender and effects related to the topographical variables of
anteriority and laterality.
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on the effect of gender type on gender agreement processing. In fact, to the best of my
knowledge, only one ERP study has investigated this issue so far (Alemén Bafidon & Rothman,
2016). Though there have been a number of studies examining the effect of markedness on
gender processing, these have concerned the singular form (unmarked) versus the plural
(marked), and not the masculine versus feminine (Deutsch & Bentin, 2001; Kaan, 2002), which
I have done here. Other studies examined the effect of regular endings versus irregular endings
of both masculine and feminine on gender agreement processing (Caffarra & Barber, 2015; De
Resende, Mota, & Seuren, 2019). Except for De Resende, Mota, & Seuren’s (2019) study,
which found no effect when comparing regular versus irregular endings, all other studies found
that regular and marked forms elicited different patterns from irregular and unmarked forms.
For example, Alemdn Bafion and Rothman (2016) examined the effect of gender types
(masculine noun being the marked form and feminine noun being the unmarked form) on
gender agreement processing in Spanish. They found that both genders elicited P600 effect in
response to gender agreement violation. While the P600 amplitude was similar for both types
of gender, it started earlier for the violation that contained marked forms. Contrary to these
results, my findings suggest that processing gender agreement is independent of the gender of

the noun.

With regard to the effect of animacy, the results of this experiment showed that the
gender agreement violations of both semantic gender (i.e., animate nouns) and grammatical
gender (i.e., inanimate nouns) elicited the same P600. More importantly, no N400 effect was
found in response to gender agreement violation related to semantic gender. Previous studies
found that, unlike violations of grammatical gender, violation of semantic gender elicited

negative waves (N400) in the centroparietal areas (Deutsch & Bentin, 2001; Schmitt et al.,
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2002). However, my conclusion is compatible with a large body of studies that did not find
N400 effects in gender agreement violations even if they implied semantic gender (Barber et
al., 2004; Demestre et al., 1999; Osterhout & Mobley, 1995). That being said, the behaviour of
the animacy effect was unstable. Although animacy had no significant effect in the SV word
order, it had an apparent main effect at almost every time window in the VS word order. Further,
animate nouns elicited greater positivity than inanimate nouns. While there is no clear reason
that could explain this behaviour, one possibility is that animate nouns are costlier to access
than inanimate ones. Animate nouns in MSA refer to humans or animals, which get their gender
based on semantic rule (i.e., male vs. female). In most cases, words that denote the male and
female of the same kind, role, or character have similar forms except that the feminine forms
are suffixed with a feminine marker (e.g., /meer ‘prince’ & Pmeerah ‘princess’; fataa ‘young
boy’ & fataah ‘young girl’; git't ‘male cat’ & qit‘t‘ah ‘female cat’). Therefore, there are strong
semantic and lexical associations between masculine and feminine words that refer to animate
nouns of the same kind. Inanimate nouns, on the other hand, refer to non-living objects, and are
assigned to gender based on their phonological forms. For this reason, it might the case that
gender agreement with animate nouns is more difficult to process because the noun may evoke
two counterparts in both masculine and feminine gender. In other words, when participants
accessed a word like ?lt‘t‘alib ‘male student’ they in turn activated the referent Zlt‘t‘alibah
‘female student’, which resulted in increased processing costs. Sagarra and Herschensohn
(2011) found that monolingual Spanish speakers were slower on sentences with animate nouns
compared to those with inanimate ones. They interpreted this difference as evidence that
animate nouns are cognitively more demanding than inanimate nouns. I am suggesting a similar

possible reasoning to explain the results of this study here as well.
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The other possibility is that this difference between animate and inanimate nouns could
be due to the nature of the stimuli. The stimuli did not control for the types of animate nouns.
The animate nouns list included people names (e.g., Fatimah, Zaid), role nouns (e.g.,
Pat‘t‘abeebah ‘a female doctor’, 2lmuhandis ‘a male engineer), and animal names (e.g.,
?lbagarah ‘a female cow’, Paddub ‘a male beer’). In any case, the animacy effect in language
processing is still under debate. While some studies showed that inanimate nouns are easier to
process than animate nouns (Bruhn de Garavito & White, 2002; Sagarra & Herschensohn,
2011), other studies showed the reverse (Alarcon, 2009; Fernandez-Garcia, 1999; Finnemann,

1992), or no difference (Anton-Méndez, Nicol, & Garrett, 2002; Barber et al., 2004).

The final issue to be discussed in this section is the word order effect. The results showed
that both VS word order and SV word order produced a P600 effect in response to sentences
with a gender violation. However, the timing and distribution of P600 found in the VS order is
different from that found in the SV order. In the VS word order, the P600 started around 480
ms and reached its maximum peak around 700 ms onset, and it lasted until 1000 ms after
stimulus. It was broadly distributed over the central and posterior regions, with some
involvement of mid and left anterior regions. On the other hand, the P600 found in the SV order
started around 530 ms, reached its maximum peak around 750 ms, and more importantly ended
faster at approximately 850 ms after the stimulus. It was distributed mainly over the posterior
regions with some involvement of mid and right central regions. The ERP waveforms are shown
in Figure 9 for the VS order and Figure 15 for the SV order, and are repeated below as Figure

25 and Figure 26.
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Figure 25. ERP grand-average waveforms for the grammaticality condition in the VS order.
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Figure 26. ERP grand-average waveforms for the grammaticality condition in the SV order.
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As can be seen from Figures 25 and 26, the effect of grammaticality seems to be
different as a result of the word order alternation. This result provides support to the findings
from Experiment 1 (the SPR task). As in the SPR task, native speakers in this experiment
showed different patterns of processing gender agreement violations in the two orders, which
suggests different underlying processes. The P600 effect in the VS order lasted longer than in
the SV order, which can be related to the complexity of the agreement system in the VS
construction. As discussed earlier, in the VS word order, the verb remains in the singular base
form regardless of whether the next subject is singular, dual, or plural. The verb must agree
with the subject in gender only, except with broken plural. Thus, when a processor discovers a
gender violation at the noun, s/he needs to check this mistake against all alternative options to
make sure it is not one of them. This time that the processor takes to repair and reanalyze this
syntactic violation is reflected in the P600 effect. In line with this, Popov and Bastiaanse (2018)
found that native speakers’ processing violations of number agreement and of gender agreement
in Dutch elicited different P600 patterns. They interpreted this difference as evidence that
increase in repair options results in costlier cognitive processing. Moreover, Hagoort (2003,
2005), in his unification model, suggested that the P600 indexes the amount of time needed to
unify the syntactic frame into one phrasal configuration. The time it takes to unify the syntactic
frame is affected by an ongoing competition between alternative options. The amplitude and
duration of P600 is modulated by the amount of competition. The longer this unification takes,
the larger the P600 is. In the current experiment processing gender violations in the VS word
order provides more alternative options for repair than in the SV word order, and this may have

resulted in the different patterns found for the P600 effects.
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To summarize, this chapter reported the results of two experiments investigating the
processing of gender agreements in L1 speakers of MSA. In both experiments, native speakers
showed sensitivity to gender agreement violations. That is, they showed longer RTs in the SPR
task and a P600 effect in the ERP task in responses to sentences that contained gender
agreement violations. Further, their processing of gender agreement violations was only
modulated by the sentence word order, but not by gender type (masculine, feminine) nor by
noun animacy (animate, inanimate). The next chapter of this dissertation reports on Experiment
3 and Experiment 4, which examined the processing of gender agreement in L2 speakers of

MSA.
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Chapter 5

Gender agreement processing by L2 speakers

Overview

As stated in earlier chapters, one of the main goals of the current dissertation is to
examine the acquisition of grammatical gender in late L2 learners of Modern Standard Arabic
(MSA). More specifically, it is to examine (1) whether L2 speakers can acquire gender
agreement in a native-like manner, and (2) to what extent their acquisition is affected by their
first language (L1). Answering these questions contributes to the long-held debate in second
language acquisition (SLA) on the ultimate attainment of L2 learners who acquired their L2
after the age of puberty. This debate has resulted in several proposals thus far,?> however, the
current study focuses on two of them: the Failed Functional Features Hypothesis (FFFH) by
Hawkins & Chan (1997) and the Full Transfer/ Full Access (FTFA) by Schwartz & Sprouse
(1994, 1996). The FFFH proposes that late L2 learners cannot acquire functional features, like
gender agreement, that are not instantiated in their L1, and thus L1 will determine the level of
acquisition of their L2. The FTFA proposes that late L2 learners have access to universal
grammar (UG) and thus can ultimately acquire L2 functional features that are not present in
their L1 grammar. In order to examine these claims, I conducted two experiments using

different methodologies. The first, Experiment 3, used an offline grammaticality judgement

%5 For a full discussion on the different proposals, please refer to Chapter 3.
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task, and the second, Experiment 4, used a self-paced reading task. Each experiment included
two groups of L2 speakers, who were compared to a group of native speakers. The L2 speakers
were grouped based on the presence (+Gender) or absence (-Gender) of a grammatical gender
system in their L1. Question 1, which concerned the ultimate attainment of the L2 learners, will
be answered by comparing the L2 speakers’ performance to native speakers’ performance.
Question 2, which concerned the effect of L1, will be answered by comparing the +Gender
group’s performance to the -Gender group’s performance. The following sections report the

design and findings of Experiment 3, followed by those of Experiment 4.

5.1 Experiment 3: Grammaticality Judgment task (GJ)

As mentioned above, Experiment 3 employed an offline grammaticality judgment task
(GJ). This task has been frequently used in SLA research as a measure to gather data regarding
speakers’ competence in a particular grammatical structure. In this experiment, I examined L2
speakers’ knowledge of grammatical gender in MSA. More specifically, I endeavoured to

answer the following research questions:

RQ 1) Will L2 speakers show native-like knowledge of grammatical gender agreement, and

thus be able to identify gender agreement violations as accurately as native speakers?

RQ 2) Will any evidence be found regarding the effect of L1 on L2 acquisition? Specifically,
will the presence or absence of a gender system in the L2 speakers’ L1 influence their
knowledge of grammatical gender agreement in MSA, and thus, will there be differences in

performance between (+Gender) and (-Gender) groups?
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RQ 3) Will L2 speakers demonstrate a preference for nouns with a semantic gender (animate
nouns), and thus, will there be differences in L2 speakers’ accuracy between sentences with

animate nouns and sentences with inanimate nouns?

RQ 4) Will L2 speakers prove to have a preference for a default gender, and thus, will there
be differences in their accuracy in relation to sentences with masculine nouns versus those

with feminine nouns?

5.1.1 Participants

Forty-one participants took part in this study; 26 L2 speakers of MSA and fifteen native
Arabic speakers. The twenty-six L2 speakers were recruited at the Arabic Linguistics Institute
at King Saud University in Riyadh, Saudi Arabia. All of them were studying Arabic for
academic purposes. The institute offers four levels, which require two years of full-time study
to complete. All participants in this experiment were at levels three and four at the time of
testing. The participants were adults and their age ranged from 21 to 29 (mean age of 24.4
years). They were first exposed to Arabic after puberty, and they had been in Saudi Arabia for

two to three years.

This study consisted of two experimental groups and a control group. The L2 speakers
were divided into two groups. The —Gender group consisted of learners whose L1 does not have
a gender agreement system (e.g., Chinese, English), and the +Gender group consisted of
learners whose L1 has this feature (e.g., Urdu, French). The L2 speakers were given an Arabic
reading proficiency test (see below for details). Participants who scored 70% and above were
included in the study. Five participants were eliminated from the study because their scores on

the proficiency test were less than 70% and their scores on the experimental task were too low
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to provide meaningful data. Of the original 26 L2 speakers, 21 were kept for the analysis,

including 12 participants in the —Gender group and 9 participants in the +Gender group. Table

5.1 provides information on these 21 participants.

Table 5.1. L2 speakers’ language background

Group L1 language family Country L1 No. of speakers
Philippines Filipino 2
Malayo- Polynesian Indonesia | Indonesian 1
Malaysia Malay 2
Sino- Tibetan/ Chinese China Chinese 3
-Gender
Germanic languages England English 2
Indo- European/ Indo- Iranian | Tajikistan Tajik 2
Total= 12
. Nepal Nepali 2
Indo- Iranian/ Indo- Aryan Pakistan Urdu 5
+Gender Romance France French 5
Total=9

Fifteen adult native speakers of MSA participated in the experiment as the control
group. All of them were graduate or undergraduate students, and they were between 21 and 32
years of age (mean age of 25.7 years). All participants speak Saudi Arabic, and have completed
their primary and higher educations in Saudi Arabia. All of them were monolinguals, and have
no proficiency above a beginner level in any other languages. All participants in this study were

male.

5.1.2 Material

5.1.2.1 Proficiency Test

A reading proficiency test was given to the participants to determine their proficiency

level in Arabic for this study. The test is part of a standardized Arabic proficiency test
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administered by King Saud University. The test consisted of 12 multiple-choice questions
divided into two parts: the first part asked participants to read short passages and then answer
questions by choosing the correct answer, and the second part asked participants to read long

passages and then answer questions by choosing the best answer.

5.1.2.2 Grammaticality Judgment task (GJ)?2

A written Grammaticality Judgment Task was administered to test participants’
comprehension of subject-verb gender agreement in Arabic. Participants were presented with
200 sentences consisting of 120 experimental sentences and 80 fillers. All experimental
sentences were in the past tense and VS word order. Half of the 120 experimental sentences
were grammatical, and the other half were ungrammatical. The grammatical ones were divided
into four categories: 15 sentences with animate-masculine subjects, 15 sentences with animate-
feminine subjects, 15 sentences with inanimate-masculine subjects, and 15 sentences with

animate-feminine subjects. Complete lists of stimuli are provided in Appendices D.
The following examples are sentences used in the Grammaticality Judgment task:

(31)  a. Masculine animate subject:

qafaza 2a0-0aflabu Calyan
jumppastamas  the-foxmassc.an  high

“The fox jumped high’

b. Feminine animate subject:

nasiy-at Fatimatu kitaba  ?an-nahowi
forgetpastsrem  Fatimahremsc.an  book the-grammar

‘Fatimah forgot her grammar book’

26 The material used in this experiment is different form the other three experiments conducted in this dissertation
because it was the first one in order. This material was improved in the other three experiments to include two lists
one with VS word order and one with SV word order, each list had 80 experimental sentences and 60 fillers, and
all sentences started with an adverbial or a prepositional phrase.

120



c. Masculine inanimate subject:

qaddama ?l-mat‘Camu xus‘umatin kabiirah
offerpast-3.mas  the-restaurantmasscin - discounts  great

‘The restaurant offered great discounts’

d. Feminine inanimate subject:

hazab-at ?as-sahabatu noor  ?af-fams
blockpast3rem  the-cloud remscan light  the-sun

‘The cloud blocked the sunlight’

The ungrammatical sentences were designed to exhibit disagreement in grammatical
gender between the verb and the subject. The ungrammatical sentences also included 15
sentences with animate-feminine subjects, 15 sentences with animate-masculine subjects, 15
sentences with inanimate-feminine subjects, and 15 sentences with inanimate-masculine

subjects. Examples of these sentences can be seen below.

(32) a. Feminine animate subject:

* tasallaqa ?-qit‘atu ?[-fazarata
clibm past3Mas the-catremsg.an  the tree

‘The cat climbed the tree’

b. Masculine animate subject:

* s‘ana(-at ?an-naj3aru ?bwaaban 3amiilah
makepast3rEm  the carpentermassg.an  doors beautiful

“The carpenter made beautiful doors’

c. Feminine inanimate subject:

* dis‘ttadam 2as-sayyartu bir-ras‘iif
collidepastsmas  the-carremsc.n  with the sidewalk

‘The car collided with the sidewalk’

d. Masculine inanimate subject:

* taCatal-at ?1-qaribu wasata  ?an-nahr
stoppast3.FEM  the-boatmassgin  middle the-river

“The boat stopped in the middle of the river’

121



The 80 fillers were designed to draw the participants’ attention away from the structure
being investigated. Half of these fillers was grammatical, and the other half was not. Since the
incorrect part of the ungrammatical experimental sentences was always at the beginning of the
sentences, the ungrammatical fillers were designed to show the incorrect part in the middle or
at the end of the sentences.

The 200 sentences in the Grammaticality Judgment Task were presented to all
participants in the same random order. To ensure that learners knew all of the vocabulary items
used in the task, the vocabulary was kept very basic, and learners were instructed to ask any

questions they had before or during the task.

Participants were asked to judge the sentences in the Grammaticality Judgment Task in
one of three ways: (1) grammatically correct, (2) grammatically incorrect, or (3) I do not know.
They were also asked to circle or underline the incorrect part of all sentences they marked as

ungrammatical.

5.1.3 Procedures

The data for this study was collected at King Saud University in Riyadh, Saudi Arabia
over two weeks. On the first session, participants were asked to complete a consent form,
followed by a short background questionnaire that asked for biographical data such as age, L1,
length of residency in Saudi Arabia, the age at which they began learning MSA, their points of
weakness and strength in MSA, and information about other languages in their background.
Then, they were asked to complete the reading proficiency test. These procedures took

approximately 40 minutes.
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During the second session, each participant received the grammaticality judgment task with a
participant ID code printed on each page. The first page of the task contained instructions on
how to perform the tests and provided participants with examples. There was no time limit for
participants to do the test; however, participants completed the tasks in approximately the same
amount of time (with no more than 15 minutes passing between the first and last participant to
finish the task). Participants were allowed to ask about any difficult vocabulary while

performing the tests.?’

5.1.4 Result
5.1.4.1 Proficiency Test

As discussed before, the reading proficiency test given to the participants consisted of
12 questions, with each correct question receiving one point. The native control group
performed almost perfectly, with a mean of 98.88 %, while the mean score of the L2 speakers
was 86.11 %. An independent-samples t-test revealed that this difference in scores is significant

(t (34) = -8.2, p<.001).

A small difference in scores between L2 groups was found on the proficiency test. —
Gender group (M = 87.50 %) outperformed +Gender groups (M = 84.51 %). An independent-
samples t-test revealed that this difference is not significant (¢ (19) = 1.36, p =.187). This result

suggests that there is no effect of learners’ L1 gender type on L2 proficiency.

27 After completing the GJ task, participates were given the list of nouns that were included in the task, and were
asked to assign gender to each noun (masculine or feminine). All participants were able to assign gender correctly.
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5.1.4.2 The GJ task result

A score of 1 was given for a correct response, and 0 for an incorrect or “I do not know”
response in the GJ task. A perfect mean score is therefore 1. Results of this task will be
presented in two sections. Section 1 presents results for the L2 speaker groups, namely,
+Gender group vs. —Gender group. Section 2 presents results for the native control group vs.

the L2 speaker groups.

5.1.4.2.1 Results of L2 speakers: +Gender vs. —Gender

The overall results revealed that the -Gender group (M = 0.94) outperformed the
+Gender group (M = 0.89). An independent-samples t-test revealed that this difference in scores

is significant (¢ (19) =-2.317, p = .032).

A repeated measure ANOVA was conducted on the effect of three independent variables
(grammaticality, gender, and animacy) on participants’ performance on the GJ task. Each one
of these three variables included two levels, as follow: grammaticality included grammatical
and ungrammatical, gender included masculine and feminine, and animacy included animate

and inanimate.

A significant main effect of grammaticality was found (¥ (1, 19) = 9.751, p = 0.006).
Overall, the L2 speakers performed better on grammatical sentences (M = 0.94) than on

ungrammatical sentences (M = 0.89).

A significant main effect of gender was also found (F (1, 19) = 6.008, p = 0.024).
Participants performed better on sentences with masculine nouns (M = 0.92) than on sentences

with Feminine nouns (M = 0.90). However, there was a significant interaction between groups
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and gender (£ (1, 19) = 6.008, p = 0.024). This interaction revealed that gender had a significant
main effect only on the +gender group (F (1, 8) =8.076, p = 0.022). While the —Gender group
performed similarly on masculine and feminine, the +Gender group performed better on

sentences with masculine nouns than on sentences with feminine nouns (see table 5.2).

Table 5.2. Mean accuracy by groups and gender

Group Test feature Mean
Masculine 0.94 (0.014)
-Gender
Feminine 0.94 (0.015)
+Gender Masculine 0.91 (0.016)
Feminine 0.87 (0.018)

Similarly, a significant main effect of animacy was found (F (1, 19) = 61.849, p <.001).
Overall, participants performed better on sentences with animate nouns (M = 0.95) than on
sentences with inanimate nouns (M = 0.88). There was no significant interaction between

groups and animacy (F (1, 19) = 1.464, p = 0.241).

The results also revealed a significant interaction between grammaticality and gender
(F(1,19)=4.811, p=0.041). A follow-up analysis showed that gender had a significant main
effect only on ungrammatical sentences (F (1, 19) = 8.467, p = 0.009). Both +Gender and —
Gender groups performed better on ungrammatical sentences with masculine nouns than on

those with feminine nouns (see Figure 27).

125



® Masculine ® Feminine

0.98
0.96

0.94

08 I I I l

Mean accuracy
o
o
i 5

o
&8

0

&

0

®

0

8

Grammatical Ungrammatical

Figure 27. Mean accuracy by grammaticality and gender

There was also a significant interaction between grammaticality and animacy (F (1, 19)
= 4.583, p = 0.045). A follow-up analysis showed that grammaticality had a significant main
effect on sentences with inanimate nouns (F (1, 19) = 12.632, p = 0.002), and indicated a trend
on sentences with animate nouns (F (1, 19) = 4.218, p = 0.054). On sentence with inanimate
nouns, participants performed significantly better on grammatical sentences than on

ungrammatical sentences (see Figure 28).
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Finally, there was a trend toward a significant interaction between groups,
grammaticality, and gender (¥ (1, 19) = 3.852, p = 0.065). Follow-up analyses showed that in
the +Gender group, gender had a significant main effect on the ungrammatical sentences (F (1,
8) = 7.163, p = 0.028). On the ungrammatical sentences, the +Gender group performed better
on masculine nouns than on feminine nouns (see Figure 29). No other significant interactions

were found.
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Figure 29. Mean accuracy by groups, grammaticality, and gender

5.1.4.2.2 Results of native speakers vs. L2 speakers

The results revealed that the native control group outperformed the L2 speaker groups.
The native control group performed almost perfectly (M = 0.99) while the mean score of the
L2 speakers was 0.92. An independent-samples t-test revealed that this difference in scores is

significant (¢ (34) =5.49, p <.001).

A 4-way mixed ANOVA was conducted on the effect of four independent variables
(grammaticality, gender, animacy, and group) on participants’ performance on the GJ task. A
significant main effect of grammaticality was found (¥ (1, 34) = 5.386, p = 0.026). Participants
performed better on grammatical sentences (M = 0.97) than on ungrammatical sentences (M =

0.94). However, a significant interaction between groups and grammaticality showed that
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grammaticality was a significant main effect for the L2 group only. Unlike the native control
group who performed similarly on grammatical and ungrammatical sentences, L2 speakers
performed better on grammatical sentences than on ungrammatical sentences. Table 5.3 shows
the performance of native speakers and L2 speakers on grammatical vs. ungrammatical

sentences.

Table 5.3. Mean accuracy by groups and grammaticality

Group Test feature Mean (SD)
Native speakers Grammatical 0.99 (0.009)
Ungrammatical 0.99 (0.016)
Grammatical 0.94 (0.007)
L2 speakers ;
Ungrammatical 0.89 (0.013)

No main effect of gender was found (F (1, 34) = 1.653, p = 0.207). Participants’
performed similarly on sentences with masculine nouns (M = 0.96) and on sentences with
feminine nouns (M = 0.95). However, as discussed in the previous section, the effect of gender
was found significant on the +Gender group. They performed slightly better on sentences with

masculine nouns (M = 0.91) than on sentences with feminine nouns (M = 0.87).

A significant main effect of animacy was also found (F (1, 34) = 44.322, p < .001).
Participants performed better on sentences with animate nouns (M = 0.97) than on sentences
with inanimate nouns (M = 0.94). There was a significant interaction between group and
animacy, which showed that animacy had a significant main effect only on the L2 speaker group
(F (1, 20) = 59.024, p < .001). As mentioned earlier, the L2 speakers performed better on
sentences with animate nouns than on sentences with inanimate nouns (see Table 5.4). No other

significant interactions were found.
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Table 5.4. Mean accuracy by group and animacy

Group Test feature Mean
Inanimate 0.994 (0.012)
Animate 0.95 (0.009)
L2 speakers ;
Inanimate 0.88 (0.010)

5.1.5 Discussion

This experiment was conducted to investigate the acquisition of grammatical gender in
L2 speakers of MSA. The result showed that L2 speakers were able to accurately identify
grammatical and ungrammatical sentences. Both -Gender and +Gender groups performed very
well. Their accuracy rate was relatively high: 92% on average when scores were collapsed
across conditions. This result suggests no effect of participants’ L1s. This effect may be found
at the initial and earlier stages of acquisition, but disappears as the L2 learners reach the
advanced levels in their development and progress toward the target language. Although there
was no significant difference in the overall result between the -Gender group and the +Gender

group, the former was slightly better, as shown in Table 5.5.

Table 5.5. Mean accuracy on the GJ task by the L2 speaker groups

-Gender +Gender
Test feature Level M (SD) M (SD)
o Grammatical 0.95 (0.012) 0.93 (0.014)
Grammaticality -
Ungrammatical 0.92 (0.021) 0.85 (0.024)
Masculine 0.94 (0.014) 0.91 (0.016)
Gender —
Feminine 0.94 (0.015) 0.87 (0.018)
. Animate 0.97 (0.014) 0.93 (0.017)
Animacy -
Inanimate 0.91 (0.015) 0.85 (0.018)
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This small difference between the L2 groups might be due to a proficiency effect, as the
proficiency test showed that the —Gender group performed better than the +Gender group. The
other possibility is that the presence of a grammatical gender system in the speakers’ native
language hinders the acquisition of this system in L2. Hence, the poorer performance of the
+Gender group in this study might be due to a negative transfer from their L1. In an ERP study,
Foucart (2008) examined gender agreement processing in French and found that English
speakers showed native-like processing, while German speakers did not. The author attributed

this difference to the presence of a competing system in the German L1.

The L2 speakers in the +Gender group scored less than 90% in some conditions. They
showed a low accuracy rate on the ungrammatical sentences as compared to the grammatical
sentences. This could be due to a ‘yes’-bias effect, in which participants tend to choose the
‘correct’ option when they are not sure what the correct answer is (Sabourin et al., 2006). They
also showed a low accuracy rate on sentences with feminine nouns. The preference of masculine
over feminine is reasonable as masculine is the default form in MSA. Therefore, it could be that
the +Gender group tended to use masculine as the default form and overgeneralized it.
Alhawary (2009) also found that participants were using masculine as the default, as they had
higher correct answers on masculine rather than on feminine items in his production tasks.
Other studies have also reported that L2 learners tend to use one gender (masculine or feminine)

as a default (e.g., Sabourin et al, 2006; White et al, 2004).

With regard to animacy, the result showed that both -Gender and +Gender groups
performed significantly better on sentences with animate nouns than on those with inanimate
ones, which suggests that participants relied on the semantic information encoded within the

animate nouns to figure out the correct answer. This result is in line with previous research that
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found a strong facilitatory effect of animacy on both accuracy and processing (Alarcon, 2009;
Anton-Medez, 1999; Bonin, Gelin, & Bugaiska, 2014; Finnemann, 1992; Vigliocco & Franck,
1999;).

The result also revealed a significant difference between the L2 speakers and the native
speakers. Neither the -Gender group nor the +Gender group performed as accurately as the
native speaker group. The native speaker group performed at ceiling in all task conditions. This
difference in performance between groups was expected since the participants of this study
were still learning Arabic and they had not reached target-like performance. However, upon
closer examination, it was found that three individual learners did perform as well as native
speakers (scored 96.66% and up). All of them were from the —Gender group. This can be
interpreted to indicate that attaining native-like performance in Arabic is still possible for
Arabic learners regardless of their L1s. Several studies that investigated Arabic SLA have
reported that Arabic verbal gender agreement is one of the linguistic structures that are acquired
at early stages (e.g., Alhawary, 1999, 2003; Mansouri, 1995; Nielsen, 1997). For example,
Alhawary (2003) examined the acquisition of Arabic gender agreement in the third personal
singular by beginner L2 Arabic learners who were native speakers of English. He points out
that the majority of participants (6 out of 9) acquired subject-verb agreement before noun-
adjective agreement. This might explain the high performance of some individuals in the

present study.

In summary, the current experiment tested L2 speakers’ knowledge of grammatical
gender in MSA. The data revealed that L2 speakers hold excellent knowledge of gender
agreement, to the extent that some performed similarly to native speakers. That said, showing

explicit knowledge of gender agreement similar to native speakers does not necessarily mean
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that the underlying processing is similar. In an offline task, such as the one used here, speakers
make conscious and controlled decisions about the target structure, which may not reflect their
actual language abilities depending on how good their metalinguistics abilities are. To
overcome this limitation of the GJ task, an online self-paced reading task was employed in
Experiment 4 to measure L2 speakers’ unconscious and automatic knowledge of gender
agreement. Further, Experiment 4 included more advanced L2 speakers, which will provide
more insight into the ability of L2 speakers to reach native-like performance. The features and

results of Experiment 4 are addressed in the next section.
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5.2 Experiment 4: Self-Paced Reading task (SPR)

Experiment 4 is identical to Experiment 1 which tested Native Speakers of MSA in
terms of design, material, condition, and procedure. The only difference is that the present
experiment included L2 speakers of MSA only. Thus, native speakers in Experiment 1 served
as a control group for the L2 speakers in this experiment.

Similarly to Experiment 3, this experiment investigates whether late L2 speakers can
attain native-like competence in their L2, and to what extent L1 influences the L2 acquisition.
This experiment employed a self-paced reading task (SPR) in order to measure the participants’
implicit and unconscious behaviour of grammatical gender agreement in MSA. As this task
records participants’ reaction time (RT) for each word, it can reveal processing difficulties at
any point within the sentence. The basic premise is that longer RTs indicate processing

difficulties. Using the SPR task, I aim to answer the following specific research questions:

RQ 1) Will L2 speakers show native-like processing of grammatical gender agreement, and
thus be able to show longer RTs on the ungrammatical sentences as compared to the

grammatical ones?

RQ 2) Will any evidence inform us on the effect of L1 in L2 acquisition? Specifically, will the
presence or absence of a gender system in the L2 speakers’ L1 influence their processing of
grammatical gender agreement in MSA, and thus, will there be differences in performance

between (+Gender) and (-Gender) groups?

RQ 3) Will L2 speakers show any evidence of nouns with a semantic gender (animate nouns)
being easier to process, and thus will there be differences in RTs between sentences with

animate nouns and sentences with inanimate nouns?
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RQ 4) Will L2 speakers demonstrate that they prefer a specific word order in MSA, and thus,
will there be differences in RTs as a result of word order alternations (VS word order versus

SV word order)?

RQ 5) Will there be differences in RTs between sentences with masculine nouns and sentences
with feminine nouns that would lead to the proposal that L2 speakers assume one gender being

considered unmarked/ or as a default?

In the following sections, I will describe the participants involved in this experiment, and then

I will report the results. For materials and procedure, please refer to Experiment 1, on p. 63.

5.2.1 Participants

One hundred and six L2 speakers took part in this study. They were all recruited at the
King Saud University in Riyadh, Saudi Arabia. As this experiment targeted L2 speakers with a
high level of proficiency, it included only L2 speakers who were completing their
undergraduate or graduate studies. The participants were adults and their age ranged from 21
to 39 (mean age of 27 years). They were first exposed to Arabic after puberty, and they have

been in Saudi Arabia for two to six years.

This experiment had three inclusion conditions: 1) participants had to score 70% and
above in the proficiency reading test; 2) they had to score 70% in the grammaticality judgment
task that accompanied the SPR; and 3) they had to have at least 7 out of 10 correct answers in
each task condition (i.e., participants who made the incorrect grammaticality judgment for more
than three sentences in one condition were excluded). As a result of these conditions 53

participants were excluded from the analysis as follows: 15 participants were excluded due to
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the first condition, 28 participants were excluded due to the second condition, and 10
participants were excluded due to the third condition. Of the 53 participants that were kept for
the analysis, there were 29 participants in the -Gender group and 24 participants in the +Gender

group. Table 5.6 provides information on these 53 participants.

Table 5.6. L2 speakers. language background

Group L1 language family Country L1 No. of speakers

Philippines Filipino 8
Malayo- Polynesian Indonesia Indonesian 7
Malaysia Malay 6
-Gender Sino- Tibetan/ Chinese China Chinese 4
Germanic languages England English 4

Total= 29
. India 5
Indo- Iranian/ Indo- Aryan Pakistan Urdu 3
Romance France French 11

+Gender

Indo-European/ East Slavic Russia Russian 5

Total= 24

5.2.2 Procedures

The procedure in this experiment is identical to that of Experiment 1, but I will highlight
some minor differences here. First, the data for this experiment was collected over three weeks.
Second, unlike for the native speakers in Experiment 1, the L2 speakers were asked to perform
a reading proficiency test, which they completed during the break (15-20 minutes) between the
VS session and the SV session. Third, while the native speakers took 15-20 minutes to complete

each session, the L2 speakers took 20-30 minutes.
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5.2.3 Results
5.2.3.1 Proficiency Test

As in Experiment 3, the reading proficiency test consisted of 12 questions, with each
correct question receiving one point. After excluding all participants with a low score, the
results of this test revealed that the L2 speakers scored 85.02 % on average. Their scores ranged
between 73% and 94%, There was no difference in the mean score between the -Gender group
(84.45%) and the +Gender group (85.70%). An independent-samples t-test revealed no

significant difference between the two groups (¢ (51) =-1.13, p = 0.262).

5.2.3.2 The VS word order result

5.2.3.2.1 The grammaticality judgment task (GJ)

The result of the GJ task that accompanied the SPR showed that L2 participants’ mean
accuracy score was 88.16%. This result confirmed that participants were able to identify
grammatical and ungrammatical sentences.

The -Gender group and +Gender group had similar accuracy scores of 87.02% for the
former and 89.5% for the latter. An independent-samples t-test revealed no significant

difference between the two groups (¢ (51) =1.42, p=0.161).

In comparison with the native speakers who scored 98.5% on average, an independent-
samples t-test revealed a significant difference between the two groups (¢ (66) = 6.14, p <

0.001).
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5.2.3.2.2 The self-paced reading task: -Gender vs. +Gender

The result revealed that, overall, there was a small difference in RTs between the -
Gender group (mean RT= 1450.18 ms) and the +Gender group (mean RT= 1271.61 ms).

Bonferroni pairwise comparisons revealed that this difference is not significant (p=0.619).

A mixed analysis of variance (ANOVA) was conducted on five independent variables:
grammaticality, gender, animacy, group, and word positions. The result showed that there was
a significant main effect of grammaticality (¥ (1, 51) = 16.235, p < 0.001). Participants were
slower reading ungrammatical sentences (M = 1449.55) compared to grammatical sentences
(1272.25). No significant interaction was found between groups and grammaticality (¥ (1, 51)

=0.605, p = 0.440).

The results also showed that there was a significant main effect of gender (£ (1, 51) =
10.261, p = 0.002). However, a significant interaction between gender and groups (¥ (1, 51) =
8.597, p = 0.005) shows that that gender had a significant main effect only within the -Gender
group (F (1, 28) =20.482, p < 0.001). Mean RTs showed that participants in this group were
significantly slower on sentences with feminine nouns than on those with masculine nouns by

196.61ms (see Figure 30).
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The result also showed that there was a significant main effect of animacy (¥ (1, 51) =
5.546, p = 0.022). Participants were slower reading sentences with inanimate nouns (M =
1399.35) compared to sentences with animate nouns (M = 1322.44ms). No significant

interaction was found between groups and grammaticality (7 (1, 51) = 0.244, p = 0.624).

Moreover, there was a significant main effect of word position (£ (2, 102) = 64.083, p
< 0.001). Participants were significantly slower at the critical word compared to preceding or
following words (see Table 5.7). No significant interaction was found between groups and word

positions (F (2, 102) = 1.425, p = 0.245).
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Table 5.7. Mean RT according to word positions

Variable Mean (SD)

CW-1 1375 (72.69)
L2 speakers CwW 1569 (94.49)

CW+1 1137.93 (75.53)

Finally, there was a significant interaction between grammaticality and word position

(F(2,102)=26.415, p <0.001). Follow-up analysis revealed that grammaticality had a

significant main effect at CW (F (1, 51) =47.049, p < 0.001). Participants were slower at CW

in the ungrammatical sentences (see figure 31). No other significant interactions were found.
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Figure 31. Mean RTs by grammaticality and word positions
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5.2.3.3 The SV word order result

5.2.3.3.1 The grammaticality judgment task (GJ)

The L2 participants’ mean accuracy score was 85.61% on the GJ task. The -Gender
group and +Gender group had similar accuracy scores: 85.04% for the former and 86.72% for
the latter. An independent-samples t-test revealed no significant difference between the L2 sub-
groups (¢ (51)=1.062, p =0.293). As in the VS word order, the L2 speakers had lower accuracy
scores than the native speakers who performed almost perfectly (M = 97.66). An independent-

samples revealed that this is significant (¢ (66) = 7.788, p < 0.001).

5.2.3.3.2 The self-paced reading task: -Gender vs. +Gender

The results revealed that, overall, there was a small difference in RTs between the -
Gender group (mean RT= 1309.67 ms) and the +Gender group (mean RT= 1172.53 ms).
Bonferroni pairwise comparisons revealed that this difference is not significant (p= 0.210). A
repeated measure of variance (ANOVA) showed that there was a significant main effect of
grammaticality (F (1, 51)=18.440, p <0.001). Participants were slower reading ungrammatical

sentences (M = 1318.40) compared to grammatical sentences (1163.80).

No main effect of gender was found (¥ (1, 51) = 0.592, p = 0.445). Participants had
approximately similar RTs on sentences with masculine nouns (M = 1253.37) and on sentences
with feminine nouns (M = 1228.83). Similarly, no main effect of animacy was found (¥ (1, 51)
= 1.634, p = 0.207). Participants had approximately similar RTs on sentences with animate

nouns (M = 1214.69) and on sentences with inanimate nouns (M = 1267.50).
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The results also revealed a significant main effect of word positions (£ (2, 102) = 44.982
p <0.001). Participants were significantly slower at the critical word compared to the preceding

or following words (see Table 5.8).

Table 5.8. Mean reaction times according to word positions

Variable Mean (SD)

CW-1 1249.08 (57.42)
L2 speakers CW 1417.54 (64.86)

CW+1 1056.67 (51.90)

Finally, there was a significant interaction between grammaticality and word position
(F (2, 102) = 34.812, p < 0.001) Follow-up analysis revealed that grammaticality had a
significant main effect at CW (£ (1, 51) = 125.422, p < 0.001). Participants were slower at the
CW and in the ungrammatical sentences (see Figure 32). No other significant interactions were

found.

142



= Grammatical = Ungrammatical

2000

1800

1600

1400
©

S 1200
o
2
E

2 1000
i
o
<

g 800
=

600

400

200

0

cw-1 cw cw+

Figure 32. Mean RTs by grammaticality and word positions.

5.2.3.3.3 The self-paced reading task: L2 speakers vs. Native speakers

The result revealed that there is a significant difference between the L2 speaker group
and the native speaker group in both the VS word order (F (1, 66) = 28.331, p <0.001) and in
the SV word order (F (1, 66) = 45.563, p < 0.001). Further, neither of the L2 sub-groups (i.e. -
Gender and +Gender) performed similarly to native speakers. Bonferroni pairwise comparisons
revealed that the difference between the L2 subgroups and the native speaker group is

statistically significant (p < 0.001). Mean RTs for these groups are shown in Table 5.9 below.
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Table 5.9. Mean RTs for all groups in the VS and SV word orders

Group
Word order Native speaker -Gender +Gender
(n=15) (n=29) (n=24)
VS 576.52 ms 1450.18 ms 1271.61 ms
SV 553.95 ms 1309.67 ms 1172.534 ms

In addition, analyses within the -Gender and +Gender groups (i.e., based on L.1) showed

that all subgroups were significantly slower than native speakers. Even though the Indonesian

L1 speakers and the Urdu L1 speakers showed faster RTs than the rest of the L2 speakers, they

both were significantly slower than the native speakers. Table 5.10 below shows mean RTs for

the L2 speakers based on their L1.

Table 5.10. Mean RTs by L2 speaker subgroups

Group
Word -Gender +Gender
order Filipino | Indonesian | Malay Chinese English Urdu French | Russian
(n=28) (n=7) (n=0) (n=4) (n=4) (n=28) (n=11) (n=15)
Vs 1260.35 | 1114.12 1335.32 | 2396.88 1643.58 990.88 | 1353.21 | 1541.24
ms ms ms ms ms ms ms ms
SV 1382.10 | 1085.779 | 1308.552 | 1495.961 | 1372.036 | 973.395 | 1300.16 | 1210.37
0 ms ms ms ms ms ms 1 ms 6 ms
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5.2.4 Discussion

This experiment investigates the processing of grammatical gender in L2 speakers of
MSA and can be compared to the results from the previous experiment that tested L2
knowledge. The results of this experiment support the findings from Experiment 3 in terms of

sensitivity to gender agreement violation, effect of animacy, and effect of gender.

The L2 speakers in the present experiment showed sensitivity to grammatical gender
violations. This is confirmed by their longer RTs in the ungrammatical sentences compared to
the grammatical ones. They showed this sensitivity regardless of noun gender (masculine,
feminine), noun animacy (animate, inanimate), and word order (VS, SV). Both L2 speaker
subgroups (-Gender group and +Gender group) processed gender agreement in a similar
manner. Mean RTs revealed no significant difference between them in terms of sensitivity to
gender agreement violations, which suggests that the presence or absence of gender agreement

system in L1 has no effect on processing gender agreement in L2.

Furthermore, both L2 subgroups showed an effect of animacy. They were slower on
sentences with inanimate nouns than on those with animate nouns in the VS word order. This
result is similar to the result found in Experiment 3, and is compatible with several SLA studies
(Alarcon, 2009; Anton-Medez, 1999; Bonin, Gelin, & Bugaiska, 2014; Finnemann, 1992;

Vigliocco & Franck, 1999).

The performance of the L2 speaker subgroups differed with regard to processing
masculine and feminine nouns. While the +Gender group showed similar RTs for both gender
types, the -Gender group were slower on feminine nouns than masculine ones. Again, this result

is in line with the result of Experiment 3, and supports previous research that found marked
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forms to be cognitively more costly than unmarked forms (Aleman Bafion & Rothman, 2016;

Deutsch & Bentin, 2001; Kaan, 2002).

Further, the results revealed an effect of word order. The L2 groups were slower on VS
word order than on SV word order. This result replicates the results found in Experiment 1 and
Experiment 2 in the current dissertation, in which native speakers of MSA showed slower RTs
and greater P600 effect when processing gender agreement on VS order as compared to SV

word order.??

Like native speakers, the majority of L2 speakers showed slower RTs on VS word order
than on SV word order except native speakers of Filipino (see Table 18 above). Although I
argue that the asymmetry in the agreement system between VS and SV constructions is what
caused this difference in RTs, there could be another reason in the case of the L2 speakers which
is the effect of their L1. Except the Filipino language, all of the L2 speakers’ L1s have a base
subject-initial order including French, Urdu, Russian, Indonesian, Malay, Chinese, and English.
Only in Filipino is the verb always in an initial position. The results of Filipino speakers being

slower on the SV word order than on VS word order suggests an effect of their L1.

When comparing L2 speakers’ performance to that of native speakers, I found that both
L2 speaker groups processed gender agreement in a native-like manner; however, L2 speakers
were significantly slower than native speakers. This overall slowdown processing is expected
as slower processing in L2 seems to be a general phenomenon. Fraser (2007) points out that, in
her study, even advanced L2 speakers were found to be slower than L1 speakers. Geva (1993)

suggests that this slowdown among L2 speakers is because they have less automatized

28 The effect of word order is discussed in more detail in the discussion section of Experiment 1, p. 75.
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processing which requires more attention and demands on working memory. L1 speakers, on
the other hand, have more unconscious and automatized decoding that requires a lower total

cognitive load and leaves more capacity free for higher cognitive processing.

Another important issue is that this slowdown might just mean that the L2 speakers were
using their explicit knowledge and not their automatic processing of their L2. The fact that the
SPR task in our experiment was untimed might allow for such behaviour. Further, participants
were asked to make a grammaticality judgment after each sentence. This might have affected
their response time by making them compute all possible options each time they encountered a
grammatical mistake in order to make the right judgment. Findings from previous research
suggest that using the grammaticality judgment task increases the involvement of explicit
knowledge. Leeser, Brandl and Weissglass (2011) investigate gender agreement processing by
conducting two SPR experiments, one with grammaticality judgment, and the other with
comprehension questions. They found that participants were sensitive to agreement violation
only on the task with grammaticality judgment. In any case, this finding highlights the need for
a future study that employs physiological measures such as event-related potentials (ERPs)
which can offer insights into implicit processes, and measure participants’ spontaneous brain

responses on real-time language processing.

That being said, the results of this experiment cannot argue that this slowdown is due to
a deficit in the L2 speakers’ grammatical representation of the L2 grammar and hence, that L2
speakers cannot attain native-like performance. In fact, upon closer examination of L2 speakers’
performance, it was found that some participants from both -Gender and +Gender groups
performed similarly to native speakers (see Table 5.11). This indicates that it is possible for late

L2 learners to reach native-like performance.
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Table 5.11. Fastest and slowest RTs by native speakers, and L2 speakers who showed RTs within the
native speakers’ range

Word order Haive il;flzl;ers o Iﬁgﬁjﬁgi -Gender group +Gender group
(mean RT per word)
Number of participants 2 7
VS 402-880 ms Proficiency score range 92-94 % 88-94
RT 674-805 ms 612-820
Number of participants 2 2
SV 386-664 ms Proficiency score range 92-94 % 90-94 %
RT 508-589 ms 489-640

Beside RT speed, the L2 speakers’ performance was similar to that of native speakers
in two aspects. First, L2 speakers were sensitive to gender agreement violations. Second, they

were slower on VS word order as compared to SV word order.
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Chapter 6

General Discussion and Conclusion

This dissertation addressed the processing of grammatical gender agreement in native
and second language (L2) speakers of Modern Standard Arabic (MSA). More specifically, it
explored whether adult L2 speakers can achieve native-like performance and whether their
performance is impacted by their native languages. Further, it sought to identify if native and
L2 speakers’ performance is impacted by noun animacy and word order. To answer these
questions, I examined subject-verb gender agreement in verb-subject (VS) and subject-verb
(SV) word orders by conducting a series of experiments that included native speakers, and 1.2

speakers who varied on whether or not their L1 possesses a grammatical gender system.

This dissertation expands the empirical base to arrive at a deeper understanding of many
aspects of gender agreement processing in both native speakers and L2 speakers of MSA. In
many aspects, it forges novel paths on the subject. First, it was the first study that employed
online comprehension tasks to investigate gender agreement processing in MSA for L1 and L2
speakers. Second, to my knowledge, it is the only available research to examine the effect of
animacy on gender agreement processing in MSA. Third, this dissertation offers a new direction
in MSA studies by being the first of its kind to examine the effect of word order on gender

agreement processing in MSA.
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In addition, this dissertation contributes to the field of second language acquisition
(SLA) by examining the assumptions of two SLA hypotheses (i.e., FFFT & FTFA). It does so
by contributing new data generated from L2 speakers with L1s that have not thus far been

studied in relation to MSA as an L2.

This concluding chapter summarizes this dissertation’s findings in relation to the
research questions, which fall under five main headings: native speakers’ processing, L2
speakers’ processing, FFFT vs. FTFA, effect of animacy on processing, and effect of word
order on processing. Finally, I discuss this project’s limitations and offer new directions for

future research.

6.1 Native speakers’ processing

This dissertation included three experiments aiming to examine the representation and
processing of gender agreement in native speakers of MSA. Each experiment employed
different methods and tested different participants. Results of these three experiments showed
that native speakers were sensitive to grammatical gender violations. This was true regardless

of noun gender, noun animacy, and word order.

The first experiment employed a SPR task and tested 15 native speakers. Results
revealed that the native speakers showed longer reaction times (RT) on ungrammatical
sentences than on grammatical sentences. Furthermore, within the ungrammatical sentences,
they showed longer RTs at the critical word than at the preceding and following words. This
increase in RT at the critical word indicates a relatively higher processing difficulty

(Papadopoulou & Clahsen, 2003). The results generated by this experiment are in line with
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several studies that had investigated agreement processing in languages other than MSA

(Sagarra & Herschensohn, 2011; Foote, 2011; Roberts, 2009).

The second experiment I conducted utilized an event-related potential (ERP) technique
and tested 19 native speakers. Results revealed a P600 effect in response to ungrammatical
sentences as compared to grammatical ones. It was distributed over the posterior regions, as
well as the mid and right central regions. This result is consistent with previous studies that
reported a robust P600 effect in response to sentences containing gender agreement violations
(Alemén Bafion et al., 2012; Barber & Carreiras, 2005; Deutsch & Bentin, 2001; Hagoort,
2003). Moreover, the P600 effect was not preceded by the LAN effect, which emerges in
response to morphosyntactic violations (Barber & Carreiras, 2005; Friederici, 2002; Hagoort &
Brow, 1999; Molinaro et al., 2011a). Even though the current experiment included a
morphosyntactic violation, it failed to elicit a LAN effect, which is reflective of the results of

numerous studies (Alemén Bafion et al., 2012; Nevins et. al., 2007; Popov & Bastiaanse, 2018)

Lastly, the third experiment employed an offline grammaticality judgement task (GJ)
and tested 15 native speakers. Participants performed at ceiling in this task. Such a result is
expected because the task examined the explicit knowledge of gender agreement and native
speakers can clearly identify what is grammatical and ungrammatical in their mother tongue

(Bley-Vroman, 1989).

6.2 L2 speakers’ processing

In relation to L2 speakers’ processing, two experiments were conducted to assess the
representation and processing of grammatical gender agreement in L2 speakers who have

acquired MSA after the age of puberty. Each experiment included two groups, -Gender and
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+Gender, based on the presence or absence of a gender agreement system in the participants’

L1.

The first experiment employed an offline GJ task and tested 21 advanced L2 speakers.
It revealed that both -Gender and +Gender groups performed well, though the -Gender group
showed higher accuracy (94%) than the +Gender group (89%). The -Gender group were better
in the proficiency test, which might explain why they outperformed the other group in the GJ
task. Their higher achievement could be also due to negative transfer effects from L1 in the
case of the +Gender group. In fact, the presence of a competing gender agreement system in L1

could hinder the process of acquiring the L2 gender agreement system (Foucart, 2008).

The second experiment targeting L2 speakers’ processing employed a SPR task and
tested 53 advanced L2 speakers. The result revealed that all L2 speakers showed sensitivity to
gender agreement violations. They showed longer RT for ungrammatical sentences than for
grammatical ones. More importantly, no difference was found between the -Gender and

+Gender groups, which suggests no interference of L1.

6.3 FFFH vs FTFA

One of the goals of this dissertation was to test the assumptions of the Failed Functional
Hypothesis (FFFH) and the Full Transfer/Full Access hypothesis (FTFA). These two
hypotheses agree that transfer form L1 occurs at least at the initial state of L2 acquisition,
however, they posit different proposals regarding the developmental stages of L2 acquisition
as well as ultimate attainment. The FFFH (Hawkins & Chan, 1997) states that certain features
of function are subject to maturational constraint, and, therefore, they are inaccessible to L2

adult learners unless they have these features instantiated in their L1. For this reason, any
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differences between L2 and L1 performance are due to a representational deficit. Accordingly,
the FFFH make three predictions: (1) the L1 will determine the acquisition of the L2 gender
system, and thus there will be significant differences between -Gender group and +Gender
group at all stages of development; (2) the +Gender group will always outperform the -Gender
group, even at the final stage of acquisition; and (3) only the +Gender group can achieve a

native-like performance.

In contrast, the FTFA hypothesis (Schwartz and Sprouse, 1994, 1996) claims that all L2
learners still have access to universal grammar (UG), and thus can acquire functional features
that are not present in their L1. It also posits that the initial state of the L2 acquisition is based
on features that are present in learners’ L1, but when learners fail to assign a representation to
input data, they will force subsequent restructurings drawing from options of UG. Thus, the
FTFA hypothesis makes the following predictions: (1) at the earlier stages, L2 learners with
different L1s should represent different knowledge of L2 grammatical gender, and those L2
learners with grammatical gender systems in their L1 will likely be better than those without a
grammatical gender system in their L1; (2) L2 learners with no gender system in their L1 will
be able to overcome this difficulty and will eventually achieve knowledge of the L2 gender
system similarly to L2 learners with a gender system in their L1; and (3) because of their access
to UG, all post-puberty L2 learners can achieve a native-like performance regardless of the
presence or absence of features in their L1. Under this hypothesis, non-target-like performance
is ascribed to other factors such as proficiency level, task demands, communication pressure,

cognitive capacity, and processing speed.

The current dissertation provides evidence in favor of the FTFA hypothesis due to two

of its findings. First, the L2 speakers in the -Gender group were able to perform as well as their
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counterparts in the +Gender group, which indicates that adult L2 speakers can indeed acquire
functional features that are not present in their L1. This finding aligns with several available L2

studies (Alhawary, 2011, 2019; Bond et al., 2011; Dowens et al, 2010, 2011; White et al., 2004).

Secondly, the L2 speakers were sensitive to gender agreement violations, as were the
native speakers. Although the L2 speakers had lower accuracy and longer RTs as compared to
the native speakers, they showed a similar mechanism to that of the native speakers by
demonstrating slower RTs on ungrammatical sentences than on grammatical one, and slower
RTs on the critical word than on the preceding or following word. In line with the FTFA
hypothesis, this dissertation argues that such difference in performance between L2 speakers
and native speakers is not a result of L2 speakers’ representational deficit, but rather is a result
of proficiency effect and/or task demands. This is supported by the fact that some L2
participants perform similarly to the native speakers in terms of accuracy rate and processing
speed. The findings are compatible with a host of previous L2 studies (Dekydtspotter, Schwartz,
& Sprouse, 2006; Dussias, 2003; Foucart, 2008; Hopp, 2006, 2010; Spino-Seijas, 2017; White
et al., 2004), though they challenge the results of many other studies that have found
fundamental differences between L2 and L1 speakers performance (Ellis et al., 2012;

Franceschina, 2002; Meulman et al., 2014; Sabourin and Stowe, 2008)

6.4 Animacy effect

This dissertation offers groundbreaking evidence of the marked effect of animacy on
grammatical gender processing in MSA. The data accumulated from the native speakers in the
SPR task and in the GJ task did not show an effect of animacy. They showed similar accuracy

rates and similar RTs for both animate and inanimate nouns. However, in the ERP experiment,
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the native speakers showed an unclear effect of animacy. Previous ERP studies that have
examined animacy effect on gender agreement processing have reported different results: (1)
no effect of animacy, which implies that both semantic gender (i.e., that involves animate
nouns) and grammatical gender (i.e., that involves inanimate nouns) are processed similarly
(Barber, Salillas, Carreiras, 2004; Osterhout & Mobley, 1995); (2) semantic gender violation
should elicit N400 effect (Deutsch and Bentin, 2001; Schmitt, 2002). The result of the current
ERP study showed no N400 effect in response to semantic gender violation, but showed
different neurological responses to animate and inanimate nouns. The animate nouns elicited
greater positivity than the inanimate ones in the VS word order in the 350-800 ms time window.
This result suggests that the animate nouns may consume more cognitive resources than
inanimate nouns. Several studies on gender agreement processing have found animate nouns
more difficult to process than inanimate nouns (Bruhn de Garavito & White, 2002; Sagarra &
Herschensohn, 2011). In the SV word order, however, no main effect of animacy was found,
but only within grammatical sentences, and only in the 300-600 ms time window, the inanimate
nouns elicited greater positivity than the animate ones. This inconsistent animacy effect could
be due to the word order alternation per se, or it could be due to an uncontrolled factor in our
stimuli. Findings of previous research with regard to animacy effect on gender agreement
processing is also inconsistent. Some research found animate nouns more difficult to process
than inanimate ones (Bruhn de Garavito & White, 2002; Sagarra & Herschensohn, 2011, 2012),
while others found the exact opposite (Alarcon, 2009; Finnemann, 1992; Vigliocco & Franck,
1999;). It should be noted that Sagarra & Herschensohn (2011, 2012) and Alarcon (2009)

investigated this effect on Spanish, though they came to different conclusions. Thus, this
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inconsistent effect of animacy on gender agreement processing highlights the need for more

future research.

In the case of L2 speakers, the results revealed that animate nouns are easier to process
than inanimate ones. This was reflected in their higher accuracy and faster RTs on animate
nouns compared to inanimate ones. This finding is compatible with several studies that have
demonstrated that animate entities, because they are more semantically rich, are memorized
more quickly (Hargreaves, Pexman, Johnson, & Zdrazilova, 2012), remembered better
(VanArsdall, Nairne, Pandeirada, & Blunt, 2013), and processed faster (Alarcon, 2009;

Vigliocco & Franck, 1999) than inanimate entities.

6.5 Word Order effect (Verb-Subject vs. Subject-Verb)

In relation to the effect of word order, the results of my experiments confirmed the
importance of this feature in gender agreement processing. In the SPR experiment, both native
and L2 speakers had longer RTs on sentences with VS word order than on those with SV word
order. This result was supported by the ERP experiment findings, which showed that
ungrammatical sentences with VS word order elicited earlier and longer P600 than
ungrammatical sentences with SV word order. Although the VS and SV results were not
directly compared statistically,?® the differences (in RTs and P600) in gender agreement
processing between the two-word orders might lie in the increased repair complexity for VS

word order compared to SV word order. Previous studies support this finding by reporting that

29 Statistical analyses were not conducted to directly compare the VS and SV results because many factors differed
between the two-word orders, such as that the CW in the VS is the subject while in the SV it is the verb.
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an increase in repair options results in costlier cognitive processing (Barber & Carreiras, 2005;

Popov & Bastiaanse, 2018).

6.6 Limitations and future research

Though the above summarized findings contribute in many ways to the study of gender
processing in relation to MSA, this dissertation presents some limitations. One of these
limitations pertains to the inclusion of native speakers only in the ERP experiment, a choice
made only due to the lack of advanced L2 speakers of MSA at the time of testing. Including L2
speakers in the ERP experiment would have provided more solid results and deeper
understanding of the qualitative nature of L2 processing. In addition, the SPR task was untimed,
which might allow for some involvement of the explicit knowledge, and provide no guarantee
that it was actually testing online processing. Moreover, the type of animate nouns was not
controlled, which might account for the unstable effect of animacy in the ERP experiment.

Future research might address these limitations.

The conclusions that have been reached by the current dissertation can be further
investigated in future research in the following aspects. First, this study suggests that late L2
learners can process subject-verb gender agreement in a native like manner. Future research can
extend this study to investigate the performance of L2 learners in other types of grammatical
gender agreement. This can be done by examining the processing of gender agreement between
noun and adjective, noun and pronoun, or noun and verb in long distance dependencies.
Conducting such studies would indicate if one type of agreement is less or more difficult for
late L2 learners, which in turn can inform whether late L2 learners can reach native-like

attainment. Second, this study suggests that processing gender agreement is costlier in VS word
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order than in SV word order. Future studies can further explore this by examining gender and
number agreement in both VS and SV word orders. If our claim, that this difference is due to
more repair options in VS word order, is right, a similar result is expected. That is, processing
gender agreement between verb and plural subject would be costlier in VS word order than in
SV word order because the same cause remains valid even with a plural subject. The third aspect
relates to the methodology. This study suggests that combining grammaticality judgement to
the online tasks might have activated the participants’ explicit knowledge about the target
structure. Therefore, future studies could counteract this effect by replicating this study with a
different design (e.g., using comprehension questions as a distracting task). Moreover, this
study suggests that, due to L2 speakers’ long RTs in the SPR task, there is no guarantee that
this task was tapping into participants’ implicit knowledge. This conclusion highlights the
importance of using ERP in future tasks. Finally, another methodological feature of this study
may open possibilities for lessons to be considered in future research. This project employed a
written task, and this had two implications: (1) it required participants to read, and reading is a
skill that involves a great deal of individual differences especially in the case of L2 speakers;
(2) the gender agreement system in MSA is a transparent system in that almost every noun and
verb manifests a gender marker when referring to a feminine entity, which makes the process
of identifying gender agreement violations easy to some extent. Thus, implementing an auditory
task (e.g., self-paced listening, ERP with auditory stimuli) is recommended in future research.
Using an auditory task in addition to the written task will provide a better view of how L2

speakers comprehend and process the L2 input in real time.
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Appendix A

Language Questionnaire for Native Speakers (This is translated from
Arabic)

Please answer the following questions:

1- Date of birth:
2- Sex: O Male/ O Female

3- Country of origin:

4-  What is your native language? (If you grew up with more than one language since birth, please
specify)

5-  What other languages do you speak? (please specify the age at which you were first exposed
to that language)

o Age of exposure:
o (Proficiency level: [ Beginner [ Intermediate [1 Advanced [J Very advanced)

o Age of exposure:
o (Proficiency level: [ Beginner [ Intermediate [1 Advanced [J Very advanced)

o Age of exposure:
o (Proficiency level: [ Beginner [ Intermediate [1 Advanced [ Very advanced)

6- What is your current school level?

~
1

Where did you complete your primary and higher education?

Preschool: .....ooovvviviiiiiiiiiiieea,

Elementary school: ...........cccoooveeiiiiennnn.
High school: ........cccceeiiiiiiiiiine
Colle@e: .vveeiieeieeeeeee e

8
9

Are you right- or left-handed?

Have you ever had any kind of visual impairment?
10- Have you ever had any kind of hearing impairment?
11- Have you ever had any kind of reading impairment?

12- Have you ever had a serious head injury?
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Appendix B

Language Questionnaire for L2 Speakers (This is translated from Arabic)

Please answer the following questions:

1- Date of birth:
2- Sex: O Male /O Female
3- Country of origin:

4- What is your native language? (If you grew up with more than one language since birth, please

specify)

5- What other languages do you speak? (please specify the age at which you were first exposed to
that language)

1) oo,

o Age of exposure:
o (Proficiency level: [J Beginner [ Intermediate [1 Advanced [J Very advanced)

o Age of exposure:
o (Proficiency level: [ Beginner [ Intermediate [1 Advanced [ Very advanced)

o Age of exposure:
o (Proficiency level: [J Beginner [ Intermediate [1 Advanced [J Very advanced)

6- What is your current school level?

7- How many months/years did you study Arabic?

8- Have you been in any Arabic-speaking country?

9- What was your age when you first started learning Arabic?
10- How long have you been in Saudi Arabia?

11- What language do you usually speak out of school?

12- Do your parents (or one of them) speak Arabic?

13- Have you ever had any kind of visual impairment?

14- Have you ever had any kind of reading impairment?
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Appendix C

Experimental Stimuli: the SPR and ERP experiments

List 1: Verb-subject word order

Grammatical sentences

1) Masculine animate subject

1- With confidence, the broadcaster mas read mas the news
2- Tonight, the man came wmas riding

3- An hour ago, the boy cried mas out of hunger

4- With all effort, the nurse mas took care mas of the patients
5- Last night, the king came mas in humbleness

6- Without water, the camel mas walked mas a long distance
7- After graduation, Yosof mas bought mas a new car

8- With pleasure, the father gave mas the child a gift

9- Proficiently, the carpenter mas made mas beautiful doors
10- At the forest, the wolf mas hunted mas a deer

2) Feminine animate subject:

DLAYI§ i gl 8 48 S
G Jaul sla ALl 538

g sl 3ok e Ml Sidell (8

el dal ) e Gl jpadll S ol IS

ol 5i G dllal) udaa s ) AL

20 1 A s o 8
b o Gy 5 50 250
L Jilall G e 5 5m IS

iex L)l Sl adea 4l 48

Y ye Cull) da el 4

Ol e (i pall dopudal) e 13elad (Y1 e

1- From now on, the doctor rem prevented rem the patient from smoking
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sl dpuadanal) cial ) o sl Ales 3
2- At the end of the day, the accountant rem reviewed rem the documents
by )l Ailse 3 A i 5Ll
3- With distinction, Hind rem succeeded rem in the math competition
s Gl G LoD el S 22 13
4- This year, the athlete rem set rem @ new record
225 0, 4000 ot (518 Jae 3ay
5- After hard work, the author rem Wrote rem an interesting novel
ol gitall cilllall § jaall ciia S alal) dlg 3

6- At the end of the year, the principle rem honoured rem the outstanding students

Cobienl Lepaling A a0 b by Jla Y1 Jia &
7- At the garden, the butterfly rem fluttered rem its wings
aladal) slac ] 8 el AY) cidebu (el
8- Yesterday, the mother rem helped rem her daughter preparing the food
dail ) Sapad B o L) Bl Jiad) 4 3
9- At the end of the concert, the poet rem recited rem wonderful poem
A el L) S Ayl @) il s 8

10- On an exploration trip, Khadijah rgm visited rem all Arab countries

3) Masculine inanimate subject:
LU 4l sl Jadal) i e sund U8
1- A week ago, the store mas opened mas its doors to customers
Jaall (e Sraal) il g5 3y )
2- Because of fire, the elevator mas stopped mas working
Otleaally daaal) Sl mill 33a 3
3- In the morning prayer, the mosque mas was mas full of people
s el Ao g gal) Cadi A el
4- By the permission of God, the medication mas cured mas the disease
5- Last year, the river mas froze mas because of cold
dapynll i€ L gadl) mad A0V Gl e
6- In the absence of evidence, the investigation mas succeeded mas in uncovering the crime
A ) (el 5 Dl e ialal) e

7- Due to the storm, the seawmas covered mas the nearby beaches
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el Ty G hans 1) il (50
8- Suddenly, the boat mas stopped mas in the middle of the river
Lsen o spall Cund) gl 300 i 3
9- At the graduation ceremony, the house mas accommodated wmas all guests
all 8 ¢ g ball Sadil alie IS
10- Unexpectedly, the rocket mas exploded mas in the air

4) Feminine inanimate subject:
Ldla placd) cilS Gusl o sy
1- Yesterday, the sky rem was rem clear
4S5l (e DS e Jall i) sl A sall
2- Last season, the farm rem produced rem a lot of fruits
Faadll 8 aSa ) dasaall @A agiall il
3- Due to the absence of the accused, the court rem postponed rem the case
ol Apaall ciis) (s jgll ) gumal
4- For attending the festival, the city rem was rem overcrowded with tourists
ita ) Al clia g 1Al
5- Finally, the parcel rem arrived rem to my friend
st sall IS Analad) cidia lal) 138
6- This year, the university rgm provided rem a scholarship to talented students
Sl alel Aalil) cidasa 33 LY
7- For many days, the fortress rem withstood rem the army
AR e ) S 1 5 S el el Capall b
8- Last summer, the fire rem burned rem a large part of the forest
a1l 5 ) ciashanal de ) sy
9- Because of speeding, the car rem collided rpm with the sidewalk
sl 5 Alaaad) a5 el Kie
10- At noon, the cloud rem blocked rem the sunlight

Ungrammatical sentences
1) Masculine animate subject
San s Gudigall Cramaa 1l (il
1- Proficiently, the engineer mas designed rem a beautiful building

2- Fastly, the tiger mas swooped rem on its prey
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O piall Calai (ye AJAD) Cogih) luuall Sic
3- Late at night, the maid mas finished rem the housework
350 (yall) i pun (e Jaglads Say
4- After careful planning, the thiefmas stole rem the money
Ombad)) iawal) calle Galall olSa b
5- At the scene, the paramedic mas treated rem the injured
LSl Aaalall 8 daaa con AT (v (8
6- Two years ago, Mohammad mas graduated rem from the university
ailile wo el coa A o ul i e
7- For a picnic, the prince mas went out rem with his family
G al sl @y daa JS,
8- With difficulty, the horse mas pulled rem the cart
Mpall Zb 3 Gall coadg 1l
9- Finally, the bear mas fell rem into the trap of the hunter
slall b Canllly 2y 5 cattiaiand 302IS

10- As usual, Zaid mas enjoyed rem playing with water

2) Feminine animate subject
Uil §_jhlucal) CiS  3aal 5l de Ll Jie
1- At one o’clock, the passenger rem boarded mas the train
Gl Aalaall £ 4 ol = 5l 54
2- With all clarity, the teacher rem explained mas the subject
Jamil) 53805 BN oS sl (50
3- Unintentionally, the girl rem broke mas the class window
Eaalall cya A8 2 4 Calaly
4- By the mercy of Allah, the passenger rpm survived mas the accident
e Slae 5801 Gl ¢l 08
5- Last week, the cow rem gave mas birth to a small calf
il S Akl (i paal U8
6- The day before yesterday, Fatimah rgm forgot mas her grammar book
@l il s s e (A8 duaa dpalal) Al
7- A year ago, my sister rem g0t mas the poetry award
Uil Bl d 81 mad) Gand s 5Ll Alis 3

8- In the last night party, the woman rem Wore mas an elegant dress
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ALY Alaa 8 AUl 38 3 ) i
9- With parent encouragement, the student rem Won mas the singing competition
el ALl (305 0S5 sl
10- Skillfully, the cat rem climbed mas the tree

3) Masculine inanimate subject
Ol laal S cuias) alall g B
1- In the last spring, the mountain mas was rem covered with olive trees
5 daaall ) Sl cdthl) dele 8
2- An hour ago, the train mas departed rem to its last stop
8_pilae o pall day Bl gl (e o O
3- Two days ago, the moon mas appeared rem just after sunset
dxadll ¢ ggd) cilibal (oalia ISy
4- Suddenly, the air mas blew rem out the candle
Ul ddase 8 Jaad) g} el J8
5- Last month, the work mas finished reMm 1n the train station
Loga & gun g grall pall CulBU uaY) dils b
6- In yesterday episode, the program mas discussed rem an important topic
Gl e Y (adll) cata o) sl dips 4
7- In the zoo, the cage mas prevented rem the lion from escaping
Jsanll 2o 8 Lol W ) Calal) cilia el 31l S
8- In yesterday's game, the stadium mas set rem a record for attendance
G pad) 2310 3o 8 GISH g 2 slaa s LS
9- As known, the book mas contained rem all Arabic language grammar
Aila Cila sead anaal) s Ll Allaal) 4

10- Last holiday, the restaurant mas offered rem great discounts

4) Feminine inanimate subject
Ol gl 8 s pualic 3 s (ga Aa pdl) S ((4aY) e Llaall
1- To maintain security, the police rem increased mas its presence at the festival
GV e 48 jhall B (alie JS
2- Suddenly, the hammer rgm fell mas to the ground
g sl b Al SAL Gl 31
3- Due to traffic, the bag rem did mas not come on time
S Al len] dbaaal) i 36 (18
4- Minuets ago, the newsletter rem published mas the names of the graduates
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o ) e daglll gy oL N sy -0
5- Because of wind, the billboard rem fell mas on the ground
25 G pem e 4B (81 (e JF -
6- Two days ago, the card rem got mas stuck in the ATM
alie ey 38 i) B Caal gall Casy -V
7- Due to storms, the plane rem took mas off late
a2l SOl A jtall ial Lisglls A
8- With gifts, the school rem welcomed wmas the new students
abail) kil 5 S rlias A gSal) aALa Al Tadl 4
9- Last year, the government rem contributed mas significantly to the development of education
e N AShad) Jagl pea¥l Flaa Y

10- Yesterday morning, the ship rem sailed mas to Egypt
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List 2: Verb-subject word order

Grammatical sentences
1) Masculine animate subject
alaall el yin) Calldal) Gl g danl) Ayl 3
1- At the beginning of the class, the student mas stood mas up for the teacher
@bl e Gyl (ad s cdy
2- In short time, the policeman mas caught mas the thief
AR G Jlae (e Jlal (el ¢ 368y U
3- Before departure, the captain mas announced mas a problem with the plane
slaall sl e |y 55 {haal) 3o Juade (S
4- Elaborately, the journalist mas prepared mas a report on water pollution
Jsehall i gual o Sl (b & ) b
5- At the circus, the elephant mas danced mas to the sounds of drums
Lalall ai€ e ada Ll gy sh s an
6- After a long effort, Hashim mas established mas his own company
bl (e (bediall Goaad) 3 5aY 1 Al sal) b
7- In the last round the contestant mas withdrew mas from the competition
el sall {lapall G pua Fim sl e oLy
8- According to the prescription, the pharmacist mas dispensed mas the medicine
oo g laia) ) G lea (83U Lias
9- To avoid bankruptcy, the president mas called mas for an emergency meeting
plaball e Usy joluanl) £ A SU ~luall 8

10- Early in the morning, the bird mas came mas out looking for food

2) Feminine animate subject:
Gy sui o Jpeanll 3 dpalaal) el 2nil) 3 gal
1- Due to the difficulty of the case, the lawyer rem failed rem to reach a settlement
Laaliat saie duad band) cika da L)
2- Yesterday, the grandmother rem told rem a valuable story for her grandchildren
oalal) Conial) B ppa¥) ATy 5y
3- Two days ago, the Princess rem inaugurated rem the Science Museum
saniall Y I ) A ) Al ) JLSY

4- To complete the study, Sumayah rem moved rem to the United States
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oo LS Y Adbaal) il el g

5- After months, the pigeon rem returned reum to its original home

Ll iy ) il i el 2ny
6- After school, the girl rem walked rem to her uncle's house
hanl (55 dalaal) 38 el (o L o
7- To escape the fox, the chicken rem jumped rem Over the wall
apoal) Lging dallal) a8 5 sl il
8- At the annual conference, the scientist rem presented rem her new research
pemall a8 Adile @l L ,aYI Jiall b
9- At the last ceremony, Aisha rem participated rem in organizing the audience
5 a0 i gal) s Jeall 35
10- At the end of the work, the employee rem calculated rem the fare

3) Masculine inanimate subject:
aldiYV) e S lay Gpdail) g3 ) lilaa U Wk
1- According to statistics, smoking mas has taken mas many lives
Jilie Calf 4 JUnal) ar A dcaldl) dsd) b
2- Last year, the airport mas served mas 100,000 passengers
GOV Jalaal) gy 8l daa 4y 68 51 Hlie 2ay
3- After a strong match, the team mas took mas the three points
geal) a0y oy ) Ju 3l s i 2ny
4- After a beautiful summer, the autumn mas came mas with its colorful trees
Cropiall iy sy i) 3o g Jlasll A
5- Due to a system failure, the bank mas promised mas to compensate those affected
Gl (yalal) pdab yual S
6- The day before yesterday, the scissors mas cut mas the barber’s hand
Tl s £ A (330 uaL
7- Yesterday, the sail mas was torn mas by the wind
Bae < e CELE &y Jll Caatia b
8- At midnight, the phone mas rang mas several times
83 sna (33l 3 Aual) s J) 31500 iy
9- Because of the earthquake, the building mas fell mas down in a few minutes
sl 3la) SN (e ida gl o gl Al

10- On the occasion of the National Day, the TV mas broadcast mas films on the achievements of
the nation
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4) Feminine inanimate subject:
il Jualis § ) gaal) codaitl) o1y J<5
1- Amazingly, the picture rem captured rem the details of the scene
A el ) dalul) cl gad Jlall Al b
2- At the end of the year, the yard rpm turned rem into an exam auditorium
£l il Jlae 8 0 3 e lawsd 5 30l @ Aol U8
3- An hour ago, the prize rem announced rem the winner in the field of physics
Al 5 65 Al A1) ol 8 (e e
4- From a long time ago, the bike rem became rem @ mean of transport and sport
Leaal s &y 8 SUERY oy o)
5- Today, the channel rem has started rpm broadcasting its programs
el JSLie pe LS 3 U calle A Juady
6- By the grace of God, the glasses rrm treated rev many of the eye problems
ALY LuilSe Adgal) @i jde jual cdy b
7- In a short time, the state rem strengthened rem its economic position
) e S0 Ll 1300 el el & o jall L)
8- During the war, the forest rem Was rem a safe haven for many families
Llas Gpaed (e ST A ) i ¢ ol JS&
9- During the week, the ambulance rem transported rem more than fifty injured people
Jan 5 geaial 5 Uy Al o 1 3
10- At night, the star rem shone rpym brightly and beautifully

Ungrammatical sentences
1) Masculine animate subject
Gl (gm 5 el g Al 6l
1- For the second time, the criminal mas tried rem to escape from prison
ol e 5 S () ingh 8 8 5 g
2- With great skill, the keeper mas kept rem the ball out of goal
Lalad) A€l ) 33 (el di g sl U8
3- A week ago, the teacher mas took rem the students to the public library
pgiall (Sl [ ualBl) i yal AaY) g Lans 22y
4- After hearing the evidence, the judge mas ordered rem to release the accused person
S ) fdba cal ol el

5- Last year, Saleh mas went rem to Japan for a scientific visit
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Oaiual) AaY LYl citda s3all axy
6- After the prayer, the imam mas sat Fem to answer questions
oadll) (e 5 pAl Al ce Ui () gall Aias b
7- At the zoo, the monkey mas Was rem able to get out of the cage
D8l Jal dpadd Jlaall el ¢ L S
8- Brilliantly, the actormas played rem a character of an evil man
Oslall alid G g gal) cuida jaiesd ol IS

9- With pomp, the peacock mas showed rem off its colorful tail
Ll b 5 Bl s cllal) Jal g

10- For the king, the tailor mas woven rem a wonderful cloak

2) Feminine animate subject
sl Glae 3 dSand) (ale sball e L
1- To escape the fisherman, the fish rem dived mas deep into the sea
el el ) ikl Seaa call Jal 0
2- In order to play, the girl rem climbed mas up the hill
Taleal o) ) duday yal) 5B s sla S 2ny
3- After long thinking, the patient rem decided mas to do the surgery
Fial) AU J g il immy Ay jaall e dalall 28lal)
4- In the last episode, the trainer rem gave mas some advice on fitness
3830 (e Gl Al gan el iy
5- To produce honey, the bee rem collected mas the nectar from the flowers
Olaie¥) Jalf (pe S3ualil 3813 38 5 ISy
6- With all diligence, the student rem reviewed mas for the exam
) A e dealadl) B BeS S
7- With all lightness, the ostrich rem escaped mas the lion's grip
) a8l didal Adle 5 junlae b
8- In a public lecture, Sarah rem spoke mas about common challenges on family life
(SES FINIENST PRSP R
9- On Eid, the wife rem gave mas her husband a new car
8 o e daill (33 521 b Lala

10- For the sake of God, the salesman rem donated mas to a poor man
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3) Masculine inanimate subject
sl gie ilelu Cad J glagll & Hhal) @i (sl

1- Yesterday, the rain mas continued rem for six hours
Opalall Gilae | Gliedl) @)l #1530 dis B
2- At the wedding, the dress mas impressed rem the audience
L 3all (pn S Slgadl i id) o il (e e
3- Contrary to expectations, the device mas lacked rem many features
3 58l (3 gainal) cBlia) o sl Algs
4- At the end of the day, the box mas was filled rem with cash
i ) (30 C gl @ g gaia gall dpaa
5- Because of the importance of the subject, time mas passed rem Without feeling
Cnila gall ae CuiSall @dl ) cpaal yall 5
6- Due to high volume of cases, the law firm mas has increased rem the number of employees
gl om Al (Bl gt hpal) Joci 8
7- In summer, the hotel mas Was set rem to welcome tourists
35l 3y yhall pluaall cplal JalN 4
8- At night, the lamp mas lit rem the roadsides for pedestrians
el o o alal) ) Lale (psad 8
9- Fifty years ago, the flag mas fluttered rem on the moon
A 55 )y 90 JSal BT Jen IS

10- Wonderfully, the center mas organized rem training courses

4) Feminine inanimate subject
Sl 8l e Uiy el s A U
1- A year ago, the journal rem published mas a research on desertification
i small (e Ailiia e il ALY G gl Cpalinll 52 Lisal
2- To help those in need, the truck rem delivered mas various types of aid
Cnaiall (a5 cilads LI £58 sl Gualal)
3- In the past two years, the college rem has graduated mas large batches of outstanding students
o salll e ol atioaall 43 A0 Bda Jaal) el
4- Fortunately, the safe rem kept mas documents from the thieves
S ki 5 el Agldal) e glle 45y
5- With high accuracy, the printer rem made mas it easier to print and publish books
Sl ) 520 ) A ul) g ¢ somd I

6- A week ago, the telegram rem arrived mas at the King's Court
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AN i B QU 4 Jumiy -V
7- Thanks to God, the article rem received mas the readers' admirations
Faed iy Al (381 e e AByaal) g gia) alaie J<a oA
8- In a structured way, the park rem had mas sports and leisure facilities
o)yl $Ulao dudill) 3 e (31 g5 U3 -9
9- Fascinatingly, the story rem narrated mas the suffering of the poor
it Sl § jhuad) 6 2al) &

10- On Eid, the Embassy rem held mas a special ceremony
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List 3: Subject-verb word order

Grammatical sentences
1) Masculine animate subject
Spas ise pna (puigall iy )
1- Proficiently, the engineer mas designed mas a beautiful building
A b o (k) Sl 488 IS LY
2- Fastly, the tiger mas swooped mas on its prey
O piall Calaii (pe (i) AJAY) slsall i Y
3- Late at night, the maid mas finished mas the housework
358l (g Gpall) e Jaladi Say -t
4- After careful planning, the thiefmas stole mas the money
Onbadl) glle Giawal) Glall (lSa 4 20
5- At the scene, the paramedic mas treated mas the injured
LYl daalal) & 7 AT daaa i 08 1
6- Two years ago, Mohammad mas graduated mas from the university
aille qa g A Jpal) ol AR, Y
7- For a picnic, the prince mas went out mas with his family
A ad 5 Geaad) Bk O A
8- With difficulty, the horse mas pulled mas the cart
Jpall Zb b adg Gl 1al 9
9- Finally, the bear mas fell mas into the trap of the hunter
el 8 canllly il AyjaaladlS Y

10- As usual, Zaid mas enjoyed mas playing with water

2) Feminine animate subject
Uil S 3l sas sl de Ll e L)

1- At one o’clock, the passenger rem boarded rem the train

Dol @8y Aalaal) ol 7 sy Y
2- With all clarity, the teacher rem explained rem the subject

il 5380 € e SLERY 2l 50 T
3- Unintentionally, the girl rem broke rem the class window

Ealall e i 48 ) ) Calaly ¢

4- By the mercy of Allah, the passenger rem survived rem the accident
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| ysioa Slae gl 5,80 ¢ ol (8
5- Last week, the cow rem gave rem birth to a small calf
sail) S i Aabald el (8
6- The day before yesterday, Fatimah rgm forgot rem her grammar book
ol il s e e ciliaa AT Al Al
7- A year ago, my sister rem got rem the poetry award
Uil UGl d i d B pmad) s )Ll Alis 3
8- In the last night party, the woman rem Wore rem an elegant dress
ALY e 38 Al 3 5l ity
9- With parent encouragement, the student rem Won rem the singing competition
5 mill cuilg Akl 5,y < 5 lem
10- Skillfully, the catrem climbed rem the tree

3) Masculine inanimate subject
Ol sl aaS) Sl bl )
1- In the last spring, the mountain mas was mas covered with olive trees
FECEUN R TIR - ERINGE
2- An hour ago, the train mas departed mas to its last stop
5 e il 3xp el Sl (e gy (13
3- Two days ago, the moon mas appeared mas just after sunset
L)) L] £1 g (oalie IS5
4- Suddenly, the air mas blew mas out the candle
Uil e b ) Jarll et U
5- Last month, the work mas finished mas 1n the train station
L 3y GBS Gl oY) a3
6- In yesterday episode, the program mas discussed mas an important topic
Cel) e ) e Gallll) ) gl d50a 3
7- In the zoo, the cage mas prevented mas the lion from escaping
ssaall a8 Ll ) (3 Gadall aal 51 e 0
8- In yesterday's game, the stadium mas set mas a record for attendance
g Gl S 8 5 5 IS 2 lae s LS
9- As known, the book mas contained mas all Arabic language grammar
Alila Gl pead a1 8 ashaal) Aol Allaal) 4

10- Last holiday, the restaurant mas offered mas great discounts
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4) Feminine inanimate subject
Ol gl 3 W jualic 3 sa 5 (e BB Ayl (Y] e Liliall
1- To maintain security, the police rem increased rem its presence at the festival
oY) e e 48 jhall alie JS5
2- Suddenly, the hammer rem fell rem to the ground
g sl b AL il ol 51 s
3- Due to traffic, the bag rem did rem not come on time
O AN 3 lend @i Al 3ilEs )8
4- Minuets ago, the newsletter rpm published rem the names of the graduates
G e iy da gl U Gy
5- Because of wind, the billboard rem fell rem on the ground
2l i e Jlen b cadile Bl (e U8
6- Two days ago, the card rem got rem stuck in the ATM
alie iy b a5 jilal) Coal gall Cansy
7- Due to storms, the plane rem took rem off late
aaall Al e fiad A jaall Llaglly
8- With gifts, the school rem welcomed rem the new students
alaill sl S laay bl da gSall Al T
9- Last year, the government rem contributed rem significantly to the development of education
e ) @) Adhad) (usY) Flaa
10- Yesterday morning, the ship rem Sailed rem to Egypt
G 1l Caathanal § jbaall e o)
9- Because of speeding, the car rem collided rpm with the sidewalk
sl 5 i Aylaad) 5 jelall dic

10- At noon, the cloud rem blocked rem the sunlight

Ungrammatical sentences
1) Masculine animate subject
DAY § el B agdall 48 S,
1- With confidence, the broadcaster mas read rem the news
LS cpla Ja aldll o2a
2- Tonight, the man came rgm riding
g sal) 828 (e y Mgl Aol I8
3- An hour ago, the boy cried rem out of hunger
ol Bl e e (i pad s (K
4- With all effort, the nurse mas took care rem of the patients
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ol 55 b Cuan Allal) A L) ALY
5- Last night, the king came rgm in humbleness
AL ha Ailie e Jaad) clall i 00
6- Without water, the camel mas walked rem a long distance
ain § o ) gy 3 Sy
7- After graduation, Yosof mas bought rem a new car
S (i) codaed &Y 5 0 UG
8- With pleasure, the father gave rem the child a gift
Asas U gl ot Sl Aally 48 5
9- Proficiently, the carpenter mas made rem beautiful doors
Y e Gull) el 8
10- At the forest, the wolf mas hunted rem a deer

2) Feminine animate subject:
R e (el fha dggalall 13elsd (Y1 (e
1- From now on, the doctor rem prevented mas the patient from smoking
i) 22y dpdaall o sl Ales b
2- At the end of the day, the accountant rem reviewed mas the documents
il )l Al A g A0 il
3- With distinction, Hind rem succeeded mas in the math competition
Faa Gl Gl 35 L300 Jlal) 128
4- This year, the athlete rem set mas a new record
B0 45 Gt A0S0 (35 Jee S
5- After hard work, the author rem wrote mas an interesting novel
ol gitall clUall 4 8 8 el alal) des 3
6- At the end of the year, the principle rem honoured mas the outstanding students
Cobianl Lgsalin i) A8 Jla 31 Jim b
7- At the garden, the butterfly rem fluttered mas its wings
aladal) dlae ) 8 el dobu A
8- Yesterday, the mother rem helped mas her daughter preparing the food
dail ) Sapad AN § oA Jisdl 4l 8
9- At the end of the concert, the poet rem recited mas wonderful poem
Ay pal Gl S 515 Al CiLiSi) Al b

10- On an exploration trip, Khadijah rgm visited mas all Arab countries
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3) Masculine inanimate subject:
LU 4l gl catd Sl g ol I
1- A week ago, the store mas opened rem its doors to customers
Jaall e g ) 3y al)
2- Because of fire, the elevator mas stopped rem Working
Otleaally Sl daaal) jadl) s b
3- In the morning prayer, the mosque mas was rem full of people
s yall e candi ) gal) ) ey
4- By the permission of God, the medication mas cured rem the disease
5- Last year, the river mas froze rem because of cold
Rap all GBS b il () A1) it e
6- In the absence of evidence, the investigation mas succeeded rem in uncovering the crime
A il k) gl codad ) ddalall Cas
7- Due to the storm, the seawmas covered rem the nearby beaches
el T g cnfdua G AN ) (s 50
8- Suddenly, the boat mas stopped rem in the middle of the river
gan i pouall Cinadd) gl 3301 Jin 3
9- At the graduation ceremony, the house mas accommodated rewm all guests
sall b cadil £ g jball alie (S
10- Unexpectedly, the rocket mas exploded rem in the air

4) Feminine inanimate subject:
1- Yesterday, the sky rem was mas clear
4S5l (e S i) e jal) sl 2 sall
2- Last season, the farm rem produced mas a lot of fruits
Faadll 8 aSall AT dasaal) agial) il
3- Due to the absence of the accused, the court rem postponed mas the case
lalls J6) Aaal) (s el sl
4- For attending the festival, the city rem was overcrowded mas with tourists
hdna ) Jiag Al |l
5- Finally, the parcel rem arrived mas to my friend
s sall CHEISe e daalad ALl 124

6- This year, the university rpm provided mas a scholarship to talented students
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Siuall 2Ll daa dalil) 53 LY -V
7- For many days, the fortress rem withstood mas the army
LB e ) e S 12 Gl S el cinall (& oA
8- Last summer, the fire rem burned mas a large part of the forest
Caren 1l bl 5 b} de ol sy -4
9- Because of speeding, the car repm collided mas with the sidewalk
el ) g G o) 5 e lall Jie )
10- At noon, the cloud rem blocked mas the sunlight
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List 4: Subject-verb word order

Grammatical sentences
1) Masculine animate subject
Gl (a3 sel) gk sl Al 5 5ol
1- For the second time, the criminal mas tried mas to escape from prison
sl e 5 S0 dag (puJal 8 85 g
2- With great skill, the keeper mas kept mas the ball out of goal
Aalal) A€l L Sl 34T Guaall & saud J
3- A week ago, the teacher mas took mas the students to the public library
agiall (3oUaly el (palll) A1V £ Lo 2ay
4- After hearing the evidence, the judge mas ordered mas to release the accused person
SL) Y Gl s alall el
5- Last year, Saleh mas went mas to Japan for a scientific visit
Ol ey (pal AlaY) 53l 2ny
6- After the prayer, the imam mas sat mas to answer questions
alil) (e 5 Al Bl A () gial) dpas b
7- At the zoo, the monkey mas Was mas able to get out of the cage
DAl da ) dpadd (el Jlaal) ¢ L JS
8- Brilliantly, the actormas played mas a character of an evil man
Oslall alid G i G g gl olis IS
9- With pomp, the peacock mas showed mas off its colourful tail
Ll Ly sf e Jabad) Gl Jaf (e

10- For the king, the tailor mas woven mas a wonderful cloak

2) Feminine animate subject
sl Glae b codald dSandl slall (e L s
1- To escape the fisherman, the fish rpm dived rem deep into the sea
Jeill e ) dsas A2k Calll Jad o0
2- In order to play, the girl rem climbed rem up the hill
Baleal o) ) 5 duday pall s sla S ny
3- After long thinking, the patient rem decided rem to do the surgery
Aial) AL J g ibiail) iany a4y jaal) el 28kl

4- In the last episode, the trainer rem gave rem some advice on fitness
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53830 (e Gl as sl el iy
5- To produce honey, the bee rem collected rem the nectar from the flowers
oY) Jab o @903 asalill € 55 IS
6- With all diligence, the student rem reviewed rem for the exam
28 A e € daladl) A el Lgie o
7- With all lightness, the ostrich rem escaped rem the lion's grip
A KA e il § b dale § junlae b
8- In a public lecture, Sarah rem spoke rem about common challenges on family life
Bnn Sl Len ) bl Ao g3 sl 8
9- On Eid, the wife rpm gave rem her husband a new car
i U e cuBiua Al ey i sk

10- For the sake of God, the salesman rem donated rem to a poor man

3) Masculine inanimate subject
Aloal i cilelu Cad O shell 8 Saiad Shall Gudl
1- Yesterday, the rain mas continued mas for six hours
el ) 1 (il 1530 i 3
2- At the wedding, the dress mas impressed mas the audience
Ll 3all (e DESH 38 38 Slgall ad il e e
3- Contrary to expectations, the device mas lacked mas many features
sl S (3 gt o sl s 3
4- At the end of the day, the box mas was filled mas with cash
ot o) 59 54 EB gl g gaia gall Apaa
5- Because of the importance of the subject, time mas passed mas without feeling
Cnila gall 22 35 Ciall el yall B
6- Due to high volume of cases, the law firm mas has increased mas the number of employees
gy Cam Al g G ol o 8
7- In summer, the hotel mas Was set mas to welcome tourists
Sl 3,1l pleaal) 3
8- At night, the lamp mas lit mas the roadsides for pedestrians
il e iy ALal) Lele (e U

9- Fifty years ago, the flag mas fluttered mas on the moon

-4

a5 b g A i 38 ) Jaes JSG0 Y

10- Wonderfully, the Center mas organized mas training courses
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4) Feminine inanimate subject

A ow

Sl 3l e Uiy i ddaal) 4 U8
1- A year ago, the journal rem published rem a research on desertification
i small (e Adling Lo il il of Adalal) palina) 3 L)
2- To help those in need, the truck rem delivered rem various types of aid
Crnaiall (e 5 ey @A A Gl ppualall b
3- In the past two years, the college rem trained rem large batches of outstanding students
oo salll e lativaal) cndiia 43580 Jaall el
4- Fortunately, the safe rem kept rem documents from the thieves
Sy 5 el el Angldal) dylle
5- With high accuracy, the printer rem made rem it easier to print and publish books
Sl ) 520 ) i g &bl g sl U8
6- A week ago, the telegram rem arrived rem at the King's Court
VAl i) e ANBRY A S
7- Thanks to God, the article rem received rem the readers' admirations
g i el Bl e oo sial Aol i (S
8- In a structured way, the park rem had rem sports and leisure facilities
o il il 3 e B (3 555 S
9- Fascinatingly, the story rem narrated rem the suffering of the poor
s Slis coiald] 5 jlhad) 22l o

10- On Eid, the Embassy rem held rem a special ceremony

Ungrammatical sentences
1) Masculine animate subject
aleall Lal yin) cudd g Cllal) doaall Ayl 3
1- At the beginning of the class, the student mas stood rem up for the teacher
Aol e culad (da pll) uld iy b
2- In short time, the policeman mas caught rem the thief
3 all 8 (e (e e Jlkal) ¢ SEY) U8
3- Before departure, the captain mas announced rem a problem with the plane
slaall Ei 55 g | 55 Gae | {Aaall Jhata IS
4- Elaborately, the journalist mas prepared rem a report on water pollution
Jsaball @l geal e il ; Judl) &yl b

5- At the circus, the elephant mas danced rem to the sounds of drums
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Lalal) 4 s el 2 Jsh 2ea 2
6- After a long effort, Hashim mas established rem his own company
el (e Citad) (Bilediall 5 ,a Y1 el 4
7- In the last round the contestant yas withdrew rgm from the competition
¢ 9l cud (sl daa g e oLy
8- According to the prescription, the pharmacist mas dispensed rem the medicine
(5o plaial ) @ G ) (DB L
9- To avoid bankruptcy, the president mas called rem for an emergency meeting
plaball (e Usy s A Jsduaall SU AlLuall 4

10- Early in the morning, the bird mas came rem out looking for food

2) Feminine animate subject:
Ay s e panll b Jid dpalaal) Lpail] ) gaoal

1- Due to the difficulty of the case, the lawyer rem failed mas to reach a settlement
W aliaY sae duad a3l da L)
2- Yesterday, the grandmother rem told mas a valuable story for her grandchildren
elal) Caniall bl § el e sy b
3- Two days ago, the Princess rem inaugurated mas the Science Museum
saniall LY ol ) ) dan s ,al) JLeSY
4- To complete the study, Sumayah rem moved mas to the United States
ool LS 1 Se Aaleall e
5- After months, the pigeon rem returned mas to its original home
W TR P DY KE WGt
6- After school, the girl rem walked wmas to her uncle's house
Jhadl 558 A8 dalaall el (e Lo
7- To escape the fox, the chicken rem jumped mas over the wall
aual) Lging G pe Aallal) (5 sl jaigall 3
8- At the annual conference, the scientist rem presented mas her new research
opmall wlat 8 UG Addle e Y Jiall
9- At the last ceremony, Aisha rem participated mas in organizing the audience
5aY) Goann A8 05 gal) Jaal) iles
10- At the end of the work, the employee rem calculated mas the fare
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3) Masculine inanimate subject:
walddY) e N sy gl Bedaal) cililaad il
1- According to statistics, smoking mas has taken rem many lives
Jilie il dae ciad 3 Uaal) dpalall dand) S
2- Last year, the airport mas served rem 100,000 passengers
N Lalil) cdean (83 Al A 68 51 Hlie da
3- After a strong match, the team mas took rem the three points
gl ) sl iy i) Tl Jud o i 2y
4- After a beautiful summer, the autumn mas came rpm With its colorful trees
el i gaty i g QL) Jlaal) dasis
5- Due to a system failure, the bank mas promised rem to compensate those affected
Gl y coalab {yabal) ol J
6- The day before yesterday, the scissors mas cut rem the barber’s hand
2ot o B35 £
7- Yesterday, the sail mas was torn rem by the wind
sae )y Clilgl) N Casia b
8- At midnight, the phone mas rang rem several times
83 sna (31l 8 codalion sl JI 3150 ey
9- Because of the earthquake, the building mas fell rem down in a few minutes
sl il ol e AN ik gl o sal) Al

10- On the occasion of the National Day, the TV mas broadcast rem films on the achievements of
the nation

4) Feminine inanimate subject:
i) Jualis BASY § ) gaall )5 IS
1- Amazingly, the picture rem captured mas the details of the scene
G LA Aeld L) Jgad dabad) alall Al 3
2- At the end of the year, the yard rpm turned mas into an exam auditorium
#L 3l Jlae 83354 e Lol 5 el Aol U8
3- An hour ago, the prize rem announced mas the winner in the field of physics
ISP TPy R EXPE/JNE e
4- From a long time ago, the bike rem became mas a mean of transport and sport
Leaal s &y 8 Jay BLEAN 4 5

5- Today, the channel rem has started mas broadcasting its programs
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el JSLie (e i) elle 5L A Juady 1
6- By the grace of God, the glasses rem treated mas many of the eye problems
LalaBY) Lgiilse 33 Agal) juabcdy 4 2V
7- In a short time, the state rpm strengthened mas its economic position
o) e S Ll 1330 3B Aad) o jall ) oA
8- During the war, the forest rem Was mas a safe haven for many families
Llas (pued oo ST Al ¢ ol B4 4
9- During the week, the ambulance rgm transported mas more than fifty injured people
Jan s el 5 Uy pds daadll Q) 3 ) »
10- At night, the star pem shone mas brightly and beautifully
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Appendix D

Experimental Stimuli: the GJ experiment

Grammatical sentences

1) Masculine animate subject

1- The broadcaster mas read mas the news

2- The man came wmas riding

3- The boy cried mas out of hunger

4- The nurse mas took care mas of the patients

5- The king came wmas in humbleness

6- The camel mas walked mas a long distance

7- Yosof mas bought mas a new car

8- The father gave mas the child a gift

9- The carpenter mas made mas beautiful doors

10- The wolf mas hunted mas a deer

7- The contestant yas withdrew mas from the competition

8- The pharmacist mas dispensed mas the medicine

9- The president mas called mas for an emergency meeting
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10- The bird mas came mas out looking for food

15- The journalist mas prepared mas a report on water pollution

2) Feminine animate subject:

1- The doctor rem prevented rem the patient from smoking

2- The accountant rem reviewed rem the documents

3- Hind rem succeeded rem in the math competition

4- The athlete rem set rem @ new record

5- The author rpm Wrote rem an interesting novel

6- The principle rem honoured rem the outstanding students

7- The butterfly rem fluttered rewm its wings

8- The mother rem helped rem her daughter preparing the food

9- The poet rem recited rem wonderful poem

10- Khadijah rpm visited rem all Arab countries

11- The pigeon rem returned rem to its original home

12- The girl rem walked rem to her uncle's house

13- The chicken rem jumped rem over the wall

14- The scientist rem presented rem her new research
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15- Aishargpm participated rem in organizing the audience

3) Masculine inanimate subject:

1- The store mas opened wmas its doors to customers

2- The elevator mas stopped mas working

3- The mosque mas was mas full of people

4- The medication mas cured mas the disease

5- The river mas froze mas because of cold

6- The investigation mas succeeded mas in uncovering the crime

7- The seawmas covered mas the nearby beaches

8- The boat mas stopped mas in the middle of the river

9- The house mas accommodated mas all guests

10- The rocket mas exploded mas in the air

11- The autumn mas came mas With its colorful trees

12- The bank mas promised mas to compensate those affected

13- The scissors mas cut mas the barber’s hand

14- The sail mas was torn mas by the wind

15- The phone mas rang mas several times

4) Feminine inanimate subject:
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1- The sky rem Was rem clear
481 il pa S A Sall caniti)
2- The farm rem produced rem a lot of fruits
Gl b aSall dasaal) @A
3- The court rem postponed rem the case
ol Afyaal) i)
4- The city rem Was rem overcrowded with tourists
iia ) Al calia g
5- The parcel rem arrived rem to my friend
Cms sall il daalal) cate
6- The university rem provided rem a scholarship to talented students
Siuall 2l dalil) e
7- The fortress rem Withstood rem the army
LR e 150 € 12 3 U < e
8- The fire rem burned rem a large part of the forest
a3 _ld) ciashaal
9- The car rpm collided rem with the sidewalk
el ) 53 Al i
10- The cloud rem blocked rem the sunlight
Dbl Jaalis 3 ) gual) calaiit)
11- The picture rem captured rem the details of the scene
ol JLEAN el 1) Aabud) el gas
12- The yard rem turned rem into an exam auditorium
2Ll Jlae 8 0 33D o Lawsd  Jilad) 83
13- The prize rem announced rem the winner in the field of physics
Al 55 i Al s A ) sl
14- The bike rem became rem @ mean of transport and sport
Lenal L Gy 3 BN oy

15- The channel rem has started rem broadcasting its programs

Ungrammatical sentences
1) Masculine animate subject
Shan (sie Gutigl) Cuania
1- The engineer mas designed rem a beautiful building
Ay o Sadl) culal)

2- The tiger mas swooped rem on its prey
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3- The maid wmas finished rem the housework

4- The thiefmas stole rem the money

5- The paramedic mas treated rem the injured

6- Mohammad mas graduated rem from the university

7- The prince mas went out rem With his family

8- The horse mas pulled rem the cart

9- The bear mas fell rem into the trap of the hunter

10- Zaid mas enjoyed rem playing with water

11- The keeper mas kept mas the ball out of goal

12- The judge mas ordered rem to release the accused person

13- The monkey mas was rem able to get out of the cage

14- The actor mas played rem a character of an evil man

15- The tailor mas woven rem @ wonderful cloak

2) Feminine animate subject

1- The passenger rgm boarded mas the train

2- The teacher rpm explained mas the subject

3- The girl rpm broke mas the class window

4- The passenger rem survived mas the accident
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5- The cow rem gave mas birth to a small calf

6- Fatimah rem forgot mas her grammar book

7- My sister rem g0t mas the poetry award

8- The woman pem Wore mas an elegant dress

9- The student Fem Won mas the singing competition

10- The cat gem climbed mas the tree

11- The fish rem dived mas deep into the sea

12- The girl rem climbed mas up the hill

13- The patient rem decided mas to do the surgery

14- The trainer rem gave mas some advice on fitness

15- The bee rem collected mas the nectar from the flowers

3) Masculine inanimate subject

1- The mountain mas Was rem covered with olive trees

2- The train mas departed rem to its last stop

3- The moon mas appeared rem just after sunset

4- The air mas blew rem out the candle

5- The work mas finished rem 1n the train station

6- The program mas discussed rem an important topic
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Gl e Y (alll) caia
7- The cage mas prevented rem the lion from escaping
Dsanll e 3 Luld W) Caalal) ol
8- The stadium mas set rem a record for attendance
A el A&l 3o g8 S @
9- The book mas contained rem all Arabic language grammar
Ay e guad pahaal) Ciasd
10- The restaurant mas offered rem great discounts
Ul el e 0 Slgad) cad 18
11- The device mas lacked rem many features
Cnida gall dae CaiSall @dl )
12- The law firm mas has increased rem the number of employees
el il (i) g
13- The hotel mas was set rem to welcome tourists
35kl G5y yhall zluadl cipll
14- The lamp mas lit rem the roadsides for pedestrians
Ty 3 Ol 0 S al i B

15- The center mas organized rem training courses

4) Feminine inanimate subject
Ol eal) (3 s _jualic 3 5a 5 (o dda ) S
1- The police rem increased mas its presence at the festival
sV e 48 jhal) b
2- The hammer rpm fell mas to the ground
Dl 3 dgial) DAl
3- The bag rem did mas not come on time
O AN 2l Aaaall S
4- The newsletter rem published mas the names of the graduates
oY) e da sl ad g
5- The billboard rem fell mas on the ground
255 oy Slen b ABlad) (30
6- The card rem got mas stuck in the ATM
alie ey a8 jilal) al8
7- The plane rem took mas off late
saal) SOl el i

8- The school rem Welcomed mas the new students
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Pl gl € ey sl bl
9- The government rem contributed mas significantly to the development of education
e ) Adhadd) o
10- The ship rem sailed mas to Egypt )
Gl sl (e Aalida e g3l Adaldd) Jua gl
11- The truck rem delivered mas various types of aid
Ol (go 5 S Cilady SN £04
12- The college rem has graduated mas large batches of outstanding students
O sealll e colatiosall 43 330 Bads
13- The safe rem kept mas documents from the thieves
Sy 5 eyl Angllal)
14- The printer rem made was it easier to print and publish books
L ¢ 53 ) A ) iy
15- The telegram rem arrived mas at the King's Court
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Appendix E

Other bar graphs for the effect of gender: ERP experiment

m Masculine mFeminine

Mean amplitudes
Microvolt

Anterior Central Posterior
300-450 ms

Figure 33. Mean amplitudes by gender and anteriority in SV word order
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Figure 34. Mean amplitudes by gender and anteriority in SV word order
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Figure 35. Mean amplitudes by gender, anteriority, and laterality in SV word order

196



B Masculine B Feminine

LeI Mid Left Mid Left Mid

Mean amplitudes
Microvolt

N

Right Right Right

Anterior Central Posterior

-1
800-1000 ms

Figure 36. Mean amplitudes by gender, anteriority, and laterality in SV word order
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